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SUEGICAL  DISEASES  OF  THE  SKIX  AND  ITS  APPENDAGES. 

The  various  affections  peculiar  to  the  skin,  such  as  eczema,  scabies,  impetigo, 
acne,  lepra,  psoriasis,  &c.,  fall  within  the  province  of  the  Surgeon,  and  are 
commonly  treated  by  him  in  practice  ;  but,  as  the  consideration  of  these  would 
necessarily  lead  into  the  whole  subject  of  Dermatology,  the  limits  of  this  work 
would  not  allow  me  to  discuss  so  extensive  and  special  a  branch  of  Surgery. 
I  must  therefore  content  myself  with  the  consideration  of  some  of  those 
affections  of  the  skin,  which,  requiring  operative  interference,  may  be  more 
properly  looked  upon  as  within  the  scope  of  the  present  Treatise.  These 
diseases  may  be  considered  under  the  several  heads  of  Diseases  of  the  Skin 
itself,  including  the  various  forms  of  non-malignant  ulceration,  and  the 
malignant  ulcers  and  tumours,  and  Diseases  of  the  Appendages  of  the  Skin,  as 
the  nails.  We  have  already  in  Chapter  VI.  considered  the  ordinary  non- 
malignant  ulcers  of  the  skin,  and  in  Chapter  XXXIV.  some  of  the  simple 
tumours  that  occur  in  connexion  with  the  tissue. 


DISEASES    OF    THE    APPENDAGES    OF    THE  SKIN. 

Diseases  of  the  Nails. — The  nails  may  become  diseased,  as  the  result 
of  mechanical  injury,  or  as  a  part  of  some  general  cutaneous  affection.  A 
violent  blow  or  pinch  often  partly  loosens  the  nail  and  causes  an  extrava- 
sation of  blood  beneath  it.  It  then  becomes  black  and  slowly  separates. 
No  treatment  is  required  beyond  protecting  the  part  by  some  convenient 
covering. 

In  psoriasis  the  nails  are  not  unfrequently  affected  :  the  appearances  vary 
much,  but  usually  the  nail  becomes  opaque  and  thickened,  and  as  the  result  of 
its  brittleness  tends  to  split  at  its  free  end  and  may  become  completely  separated 
from  its  matrix.  Similarly  the  nails  may  become  brittle  and  fissured  in 
connexion  with  squamous  syphilides  as  the  result  of  the  matrix  becoming 
inflamed. 

Atrophy  of  the  Nails  may  occur  as  the  result  of  any  condition,  local  or 
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e-eneral,  which  interferes  with  the  healthy  nutrition  of  the  matrix.  The 
changes  which  may  occur  in  the  finger-nails  from  division  of  the  median  or 
ulnar  nerve  have  already  been  considered.  Neuritis  may  give  rise  to  a  similar 
condition. 

In  some  broken  states  of  health,  the  nails  occasionally  become  blackish  or 
dark-brown  in  colour,  and  are  rugged,  dry,  and  cracked,  scaling  off,  as  it  were, 
without  any  apparent  affection  of  the  matrix.  This  condition,  of  which  I 
have  seen  several  instances,  is  best  treated  by  a  course  of  alteratives  or  tonics, 
the  local  condition  yielding  as  the  general  health  becomes  improved.  Arsenic 
will  often  be  found  of  great  service,  either  alone  or  with  mercury. 

Hypertrophy.  —  Occasionally  from  neglect  the  toe-nail  may  become 
enormously  hypertrojihied  and  twisted,  looking  more  like  a 
horn  than  a  nail,  as  shown  in  the  accompanying  drawing  (Fig. 
413)  taken  fi-om  a  patient  in  whom  the  nail  had  been  allowed 
to  grow  uncut  for  twenty  years,  producing  complete  lameness. 
I  removed  the  whole  nail  in  one  piece  by  avulsion,  and  com- 
pletely restored  the  utility  of  the  foot. 

Onychia  is  a  disease  of  the  nails  dependent  on  inflamma- 
tion of  the  matrix ;  it  occurs  under  two  forms,  the  simple  and 
the  si/philiiic. 

In  Simple  Onychia  there  are  redness,  heat,  and  swelling 
usually  on  oue  side  of  the  nail,  and  in  the  angle  of  the 
tissue  in  which  it  is  implanted  ;  there  is  discharge  of  pus,  and 
the  nail  gradually  loosens,  becomes  dark-coloured,  and  some- 
what shrivelled,  and  may  eventually  be  thrown  off,  a  new  nail 
making  its  appearance  below,  which  commonly  assumes  a  somewhat  thickened 
and  rugged  shape.  This  disease  usually  results  from  some  slight  injury,  as  the 
running  of  a  thorn  or  splinter  into  the  finger.  The  trcalmenf  consists  in  cutting 
away  any  part  of  the  nail  that  becoines  loose,  so  that  no  discharge  may  accumu- 
late beneath  it.  The  inflammation  may  be 
subdued  by  hot  moist  applications.  In 
some  cases  a  lotion  composed  of  Liq. 
Plumb,  subacetatis  5SS..  Rectified  spirit 
5,1'.  and  water  @  Oj.,  will  be  found  most 
efficacious.  The  application  of  iodoform 
is  often  useful. 

Syphilitic  Onychia  is  a  more  serious 
affection,  and  is  often  dependent  on 
injuries  inflicted  on  the  finger  during 
constitutional  syphilis.  In  it  a  dusky- 
red  or  livid  inflammation  takes  place  at  the  sides  or  root  of  the  nail  ; 
ulceration  is  set  up,  accompanied  by  the  discharge  of  sanious  and  very  foetid 
pus  ;  and  large  loose  granulations  spring  up  at  its  root  and  sides,  so  that  the 
end  of  the  toe  or  finger  that  is  affected  (and  this  is  most  commonly  either  the 
great  toe,  the  thumb,  or  the  index  finger)  becomes  greatly  enlarged  and 
bulbous  in  shape.  The  nail  then  shrivels,  becomes  brown  or  black,  and  peels 
off  in  strips  (Fig.  414)  ;  after  its  separation,  thick  epidermic  masses,  forming 
abortive  attempts  at  the  production  of  a  new  nail,  may  develop  at  the  base 
and  sides.  In  the  Treatment,  both  local  and  constitutional  means  are  requii-ed. 
The  first  and  most  essential  point  is  to  remove  the  nail,  either  in  whole  or  in  part. 
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foi"  it  acts  as  a  foreign  body,  and  prevents  the  healing  of  the  surface  from 
which  it  springs ;  the  ulcer  may  then  be  treated  with  iodoform  or  well  rubbed 
with  the  nitrate  of  silver,  and  dressed  with  black  wash.  Colles  recommends 
fumigating  it  with  a  mercurial  candle,  made  by  melting  a  drachm  of  cinnabar 
and  two  ounces  of  white  wax  together.  The  constitutional  treatment  is  that  of 
syphilis. 

Ingrowing  of  the  Nail  is  an  extremely  painful  and  troublesome  affection, 
principally  occurring  in  the  great  toe,  and  brought  about  by  wearing  pointed 
shoes,  by  which  the  sides  of  the  soft  part  of  the  toe  are  pressed  upon,  and 
made  to  overlap  the  edge  of  the  nail.  An  ulcer  here  forms,  the  liability  to 
which  is  greatly  increased  by  the  nail  being  cut  square,  so  that  the  flesh 
presses  against  a  sharp  and  projecting  corner  of  it  ;  this  ulcer  discharges  a 
foetid  sanious  pus,  and  large  granulations  are  thrown  up  by  it.  The  conse- 
sequence  is  inability  to  walk  or  even  stand  with  comfort. 

Treatment. — In  the  very  early  stages  before  ulceration  has  taken  place, 
further  trouble  may  often  be  prevented  by  scraping  the  nail  along  its  middle 
with  a  piece  of  broken  glass  or  a  knife,  or  filing  it  down  till  it  is  about  as  thin 
as  a  sheet  of  note-paper.  At  the  same  time,  its  free  end  should  be  cut  short 
in  the  middle,  and  its  corners  allowed  to  grow  well  beyond  the  matrix,  so  that 
the  natural  edge  of  the  nail  and  not  a  sharp  angle  shall  be  in  contact  with  the 
soft  parts.  Wlien  the  soft  parts  begin  to  overlap  the  nail  various  plans  have 
been  devised  with  a  view  of  raising  the  edge  of  the  nail,  and  pressing  aside 
the  soft  structures.  I  have  never,  however,  seen  much  permanent  benefit 
result  from  any  of  these  means  ;  and  the  only  method  that  is,  I  think,  really 
serviceable  to  the  patient,  is  the  removal  of  the  whole  nail.  As  this  operation 
is  an  excessively  painful  one,  the  patient  should  be  ansesthetized  with  nitrous 
oxide,  or  the  matrix  may  be  rendered  insensitive  by  the  ether  spray.  The 
Surgeon  holds  the  diseased  toe  in  his  left  hand,  and  then  running  one  blade 
of  a  strong  sharp-pointed  pair  of  scissors  under  the  nail  up  to  its  very  root,  he 
cuts  through  its  whole  length,  and,  removing  the  scissors,  seizes  first  one  half 
and  then  the  other  with  avulsion  forceps  or  strong  dissecting  forceps,  and 
twists  them  away  from  their  attachments.  The  surface  left  is  still  covered  by 
the  deeper  layer  of  the  epithelium,  which  becomes  dry  and  hard  in  a  few  days. 
The  back  of  the  scissors  usually  wounds  the  matrix  in  the  middle  line,  and  here 
granulations  may  form.  The  new  nail  usually  grows  straight  and  healthy. 
In  some  rare  cases,  however,  I  have  seen  a  faulty  direction  assumed  by  it.  If 
this  should  happen  the  nail  must  again  be  removed,  and  the  matrix  dissected 
away.  Avulsion  of  the  toe-nail  is  usually  unattended  with  danger.  I  was,  how- 
ever, once  called  upon  to  amputate  a  foot  for  gangrene,  which  had  followed  the 
operation  performed  on  an  elderly  person. 

DISEASES    OF    THE  SKIN. 

Lupus. — Under  the  term  lupus  various  affections  of  the  skin  were  formerly 
included,  which  had  but  little  in  common  with  each  other  beyond  running  a 
chronic  course  and  leading  to  destruction  of  the  cutaneous  tissues,  with  or 
without  ulceration.  It  is  now  limited  to  two  diseases  which,  although  in- 
cluded under  the  common  name,  are  in  reality  quite  distinct.  These 
affections  are  distinguished  as  Lupus  Erythematosus  and  Lupos  Vulgaris. 
When  the  term  lupus  is  used  alone  it  is  applied  only  to  the  latter  disease. 
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Lupus  Erythematosus. — This  disease  was  originally  described  as  an 
affection  of  the  sebaceous  follicles.  Hebra  in  1845  gave  it  the  name  of  Sebor- 
rhoea  Congestiva.  It  is  now  generally  known  by  the  name  of  Lupus  Erythe- 
matosus. It  consists  essentially  in  a  chronic  inflammation,  affecting  chiefly  the 
sebaceous  follicles  and  the  tissues  immediately  surrounding  them.  There  is  an 
increased  secretion  of  sebaceous  matter  from  the  follicle  by  which  the  acini  of 
the  gland  become  dilated  and  the  duct  widened.  The  parts  immediately 
surrounding  the  follicle  show  the  ordinary  signs  of  chronic  inflammation,  the 
capillaries  being  dilated  and  the  tissues  infiltrated  with  small  round  cells. 
The  disease  terminates  in  destruction  of  the  follicles,  and  the  chronic  in- 
flammatory products  partly  degenerate  and  are  absorbed,  and  partly  become 
developed  into  cicatricial  tissue. 

The  circumscribed  variety  of  the  disease  is  the  most  common.  It  usually 
commences  as  small  red  spots,  isolated  or  in  groups,  and  varying  in  size  from 
a  pin's  head  to  a  split  pea.  Each  spot  soon  becomes  covered  by  an  adherent 
scale  which  is  greasy  to  the  touch.  If  the  scale  be  removed  it  is  found  to  be 
continuous  with  a  ping  of  altered  sebaceous  matter  filling  the  dilated  duct  of  a 
sebaceous  gland.  These  separate  spots  gradually  coalesce  into  a  sharply 
defined  red  patch,  the  colour  of  which  disappears  almost  entirely  on  pressure. 
The  redness  is  most  marked  around  the  orifices  of  the  sebaceous  follicles.  The 
patches  itch  slightly,  but  are  not  actually  painful.  As  the  disease  advances 
they  slowly  increase  in  size  at  the  circumference,  while  the  central  parts 
become  paler,  slightly  depressed,  and  cicatiicial — the  thin  scar  tissue  being- 
dry  like  parchment  and  often  scaly.  There  is  no  tendency  to  suppuration  or 
ulceration. 

Lupus  erythematosus  is  most  common  on  the  cheeks  and  nose  ;  it  tends  to 
spread  symmetrically  and  often  after  a  period  of  many  months  the  patch 
assumes  a  characteristic  butterfly  sliape,  a  large  patch  on  each  cheek  being 
connected  by  a  narrow  strip  on  the  nose.  The  disease  may  occur  also  on  the 
ears,  lips,  scalp,  and  the  backs  of  the  hands.  It  runs  an  extremely  chronic 
course,  often  lasting  many  years,  and  causing  great  disfigurement.  It  has  a 
great  tendency  to  relapse  after  apparent  cure.  Attacks  of  erysipelas  are  not 
uncommon  during  its  progress.  The  disease  is  much  more  common  in  females 
than  in  males.  According  to  Crocker  it  occurs  chiefly  between  the  ages  of 
eighteen  and  forty-five  years,  that  is  to  say,  beyond  the  age  at  which  the 
onset  of  lupus  vulgaris  is  common.  Xo  satisfactory  cause  of  the  disease  has 
yet  been  discovered,  and,  although  according  to  some  observers  there  is  not 
unfrcquently  a  family  history  of  phthisis,  there  is  no  evidence  to  shew  that  the 
infiammation  of  the  skin  is  tuberculous.  Tubercle  bacilli  have  not  been 
demonstrated,  and  inoculation  has  given  negative  results.  The  disease  is  not 
hereditary  or  contagious. 

Treatment. — No  drug  has  any  specific  influence  on  the  disease,  and  the 
constitutional  treatment  therefore  consists  merely  in  attending  to  the  general 
health  on  ordinary  principles.  Locally,  Kaposi  has  found  the  apphcation  of 
Emplastrum  Hydrargyri  a  most  efficient  mode  of  treatment  ;  the  plaster 
contains  mercury  5iv,  turpentine  5ij,  yellow  wax  5iij,  and  lead  plaster  ^jss. 
The  surface  may  be  cleaned  before  its  application  by  being  smeared  with  oil 
and  well  washed  with  soft  soap.  The  plaster  should  be  spread  thickly  on  thin 
linen,  and  changed  daily.  Strong  caustics  are  not  to  be  recommended,  and 
the  results  obtained  by  the  application  of  superficial  escharotics  have  not  been 
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encourao-ino-.  Paintins:  with  iodine  has  also  been  recommended.  It  excites  a 
certain  degree  of  inflammation  after  a  few  applications,  in  consequence  of 
which  the  sebaceous  plugs  in  the  ducts  of  the  follicles  seem  to  become  softened 
and  discharged,  thus  causing  temporary  improvement.  Crocker  speaks  highly 
of  Hebra's  treatment  with  spirit  soap  for  cases  in  which  there  is  no  active 
congestion.  Soft  soap  and  alcohol  in  equal  parts  are  well  rubbed  into  the 
patch  with  a  piece  of  lint  or  flannel.  This  removes  the  scales  and  sebaceous 
plugs.  The  process  is  repeated  every  few  days,  and,  according  to  Crocker,  a 
small  patch  may  sometimes  be  completely  cured  in  a  few  weeks.  Linear 
scarification  repeated  at  intervals  of  about  a  week  has  been  found  beneficial 
in  some  cases.    In  others  the  daily  application  of  collodion  has  been  of  use. 

Lupus  Vulgaris  or  Lupus  :  Pathological  Appearances. — This  disease 
commences  in  the  deep  layer  of  the  cutis  vera.  In  its  earliest  stage  circular 
accumulations  of  small  round  cells  are  seen  displacing  the  bundles  of  fibrous 
tissue.  The  surrounding  vessels  are  dilated,  and  new  capillaries  exist  amongst 
the  cells,  and  thus  the  nodule  resembles  in  structure  ordinary  granulation 
tissue.  These  circular  masses  of  cells  gradually  increase  in  size,  and  by  their 
pressure  destroy  the  tissue  of  the  true  skin  and  thus  approach  the  surface, 
until  at  last  the  papillary  layer  is  implicated  and  the  new  growth  is  covered 
merely  by  the  epithelium.  During  this  process  neighbouring  groups  of  cells 
coalesce,  and  processes  of  cell  infiltration  extend  along  the  vessels  and  surround 
the  hair  bulbs  and  follicles,  so  that  in  its  fully  developed  stage  a  lupoid 
tubercle  consists  of  an  infiltration,  and  more  or  less  complete  destruction,  of 
the  normal  tissue  of  the  skin  from  the  papillfe  to  the  subcutaneous  fat.  On 
examining  a  section  of  a  fully  developed  patch,  non-vascular  nodules  composed 
of  a  giant  cell,  surrounded  by  larger  "  epithehoid  "  cells,  and  again  by  ordinary 
lymphoid  or  small  round  cells,  will  always  be  met  with.  These  are  identical 
in  appearance  with  the  nodules  of  tubercle,  a  fact  which  led  Friedlander  and 
Koster  to  regard  lupus  as  a  local  tuberculosis  of  the  skin. 

This  view  has  received  confirmation  fi-om  the  observations  of  Cornil,  Leloir, 
Koch,  and  others,  who  have  demonstrated  the  presence  of  the  tubercle  bacillus 
in  the  diseased  tissues.  The  bacilli  are  very  few  in  number  and  not  easy  to 
find.  Koch  states  that  he  has  never  found  more  than  one  in  a  single  giant 
cell.  Leloir  found  that  the  inoculation  of  the  lupoid  tissue  into  rabbits  gave 
rise  to  general  tuberculosis  in  about  half  the  animals  experimented  on,  and 
subsequently  Koch  obtained  a  pure  cultivation  of  the  bacillus  fi'om  lupus, 
which  was  successfully  inoculated  on  guinea-pigs.  That  lupus  vulgaris  is 
a  local  tuberculosis  affecting  the  skin  is  therefore  the  generally  received 
opinion  at  the  present  time.  A  further  proof  of  the  tuberculous  nature  of 
lupus  vulgaris  is  afforded  by  the  reaction  which  follows  the  injection  of 
tuberculin  (see  Vol.  I.,  p.  1102). 

After  a  patch  of  lupus  has  reached  its  full  development,  retrogressive  changes 
take  place.  These  may  be  of  two  kinds.  In  the  first,  some  of  the  cells  may 
become  cloudy  from  fatty  degeneration,  break  up,  and  be  absorbed,  while  a 
development  of  cicatricial  fibrous  tissue  takes  place  from  the  I'emainder.  Thus, 
the  process  comes  to  an  end  without  ulceration,  and  although  the  epithelial 
covering  has  been  throughout  intact,  a  scar  results  similar  in  appearance  to 
that  caused  by  a  superficial  burn.  When  the  disease  takes  this  course,  it  is 
described  as  noti-idcerafu'e  h/pus,  lupus  noii  exedens  or  lupus  e.rfoliatii'us 
(Kaposi).    In  the  second  form  the  fatty  degeneration  affects  the  whole  of  the 
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cellular  mass,  which  then  softens ;  the  cuticle  covering  it  is  thrown  off  and  the 
disintegrated  caseous  matter  is  discharged,  leaving  an  ulcer  which  may  slowly 
extend.  The  disease  is  then  known  as  ulcerative  lupus,  lupus  exedens  or  lupus 
exulcerans.  These  two  forms  are  therefore  mere  modifications  of  one  process  ; 
the  fate  of  the  new  growth,  whether  it  is  absorbed  without  ulceration  or 
whether  it  softens  and  is  discharged,  being  due  to  local  or  constitutional 
conditions,  of  the  nature  of  which  we  have  no  definite  knowledge. 

Symptoms. — Lupus  commences  in  the  form  of  small  nodules,  buried  in  the 
skin.  They  are  separate  from  each  other,  and  arranged  in  groups,  or  some- 
times in  irregular  circles.  At  first  they  form  red  or  reddish-brown  patches, 
from  a  line  to  a  quarter  of  an  inch  in  diameter,  which  are  not  raised  above 
the  surface.  The  nodules  continue  slowly  to  develop,  till  after  some  weeks 
they  become  slightly  elevated,  and  covered  by  a  fine  branny  epidermic  desqua- 
mation. Seen  through  the  epidermis  the  nodules  have  a  semi-translucent 
appearance,  compared  by  Hutchinson  to  that  of  "  apple-jelly."  Several 
patches  may  coalesce,  forming  larger  tubercles,  and  at  the  same  time  new 
patches  appear,  so  that  all  stages  of  development  may  be  observed  at  once 
in  the  same  case.  At  this  point  the  two  forms  of  the  disease  diverge.  In 
Lupus  non  exedens,  the  tubercle  becomes  paler  in  colour  and  gradually 
shrinks  and  disappears.  The  integument  which  has  been  affected  by  the 
disease  may  be  in  one  of  two  states :  it  may  either  continue  red,  irritable, 
and  branny,  having  the  appearance  of  a  thin  cicatricial  tissue,  and  in  this 
way  the  greater  part  or  the  whole  of  the  face  may  be  affected  ;  or  it  may 
leave  a  firm,  white,  smooth,  and  depressed  cicatrix,  exactly  resembling  that 
produced  by  a  burn,  along  the  margin  of  which  the  disease  slowly  spreads, 
in  the  form  of  an  elevated  ridge  composed  of  soft  bluish-white  or  reddish 
tubercles. 

In  Lupus  exede?is,  instead  of  disappearing,  the  tubercles  become  pale  in 
colour  and  softened  ;  the  epithelial  covering  separates,  and  the  disintegrated 
cheesy  mass  mixed  with  some  pus  is  discharged,  and  drying  on  the  surface 
forms  a  scab.  This  process  may  be  accompanied  by  considerable  inflammation 
of  the  skin  surrounding  the  lupoid  patches,  with  heat,  swelling,  and  pain. 
When  the  scab  separates,  an  ulcer  is  seen  beneath.  It  is  sharply  defined,  with 
slightly  raised  edges,  and  usually  a  smooth  red  surface  Avhich  bleeds  readily. 
This  sore  may  gradually  extend  both  superficially  and  in  depth,  and  when 
seated  on  the  nose  often  leads  to  destruction  of  the  alfe  and  columna.  Lupus 
vulgaris  seldom,  however,  spreads  very  deeply,  although  large  areas  of  skin 
may  be  affected,  and  the  most  frightful  deformity  may  result.  Caseation  and 
suppuration  occasionally  occur  in  the  nearest  lymphatic  glands. 

Situation. — Ijupus  may  occur  on  any  part  of  the  body,  but  it  is  far  more 
commonly  met  with  on  the  face  than  elsewhere,  the  nose  and  cheeks  being 
the  parts  usually  attacked.  It  may  commence  on  mucous  membranes,  but 
most  commonly  reaches  them  by  extension  from  the  skin.  It  is,  however, 
occasionally  met  with  as  a  primary  disease  in  the  pharynx  and  larynx.  It 
then  usually  assumes  the  ulcerative  form,  and  may  lead  to  extensive  destruc- 
tion of  the  mucous  membrane. 

Sex  and  Age. — Lupus  vulgaris  occurs  much  more  commonly  in  females  than 
in  males.  It  usually  begins  in  early  life, — according  to  Kaposi  "  rarely  before 
the  third  year  and  almost  never  after  puberty."  Oases  do,  however,  occasion- 
ally occur  in  which  the  disease  begins  much  later  than  this,  but  they  are  rare. 
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Comjilicafions. —  Beyond  the  deformity  caus^ed  by  the  scars,  the  disease 
itself  causes  no  serious  consequences.  As  a  rule  it  in  no  way  affects  the 
general  health.  Erysipelas  not  uncommonly  attacks  the  diseased  surface, 
and  in  some  instances  has  been  followed  by  marked  improvement.  Squamous 
carcinoma  has  been  known  to  arise  in  a  patch  of  lupus  or  in  the  resulting 
scar  tissue. 

Causes. — Lupus  is  commonly  said  to  occur  in  scrofulous  subjects,  but  the 
great  majority  of  cases  present  no  other  sign  of  the  strumous  diathesis. 
There  is  no  evidence  that  it  is  ever  directly  or  indirectly  related  to  syphilis. 
We  know  practically  nothing  of  the  local  conditions  which  predispose  to  the 
invasion  of  the  cutis  by  the  bacillus  tuberculosis,  beyond  the  fact  that  in 
rare  cases  lupus  commences  in  a  scar,  and  occasionally  as  the  result  of  direct 
inoculation.  It  is  very  rarely  associated  with  tubercle  of  the  lungs,  and  shows 
practically  no  tendency  to  give  rise  to  general  tuberculosis. 

Prognosis. — Lupus  is  characterized  by  its  slow  course,  and  its  tendency  to 
relapse  after  apparent  arrest  ;  it  is  never,  however,  directly  fatal. 

Diagnosis. — The  diagnosis  is  not  always  easy,  the  disease  being  especially 
apt  to  be  confounded  with  some  forms  of  impetigo,  with  tertiary  syphilitic 
ulcerations,  with  rodent  ulcer  and  with  cancer.  From  impetigo  it  may  be 
distinguished  by  the  absence  of  pustules,  and  of  the  thick  gummy  crusts 
charactei'istic  of  that  affection,  as  well  as  by  the  smaller  extent  of  surface  im- 
plicated, and  by  its  more  chronic  course.  From  tertiari/  syphilitic  ulcerations, 
especially  fi'om  the  ulcerating  tubercular  syphilide  or  softening  cutaneous 
gunimata,  it  is  often  very  difficult  to  distinguish  it.  The  history  of  the 
disease,  the  age  of  the  patient  at  the  time  of  invasion,  and  the  more  rapid 
progress  of  the  syphilitic  affection  will  usually  enable  the  Surgeon  to  make  a 
correct  diagnosis.  From  sq^iiamous  carcinoma  it  is  distinguished  with  ease  : 
in  lupus  the  tubercles  are  numerous,  and  there  are  many  centres  of  ulceration, 
the  glands  are  seldom  enlarged,  and  the  disease  commences  in  early  life  ;  in 
cancer  the  primary  disease  is  single,  the  glands  are  early  afiTected,  the  disease 
commences  after  middle  life.  In  lupus  the  ulcer  is  flat,  with  sharply-cut 
edges  ;  in  cancer  it  is  rugged  and  irregular,  with  hard,  elevated  and 
everted  edges.  The  diagnosis  from  rodent  ulcer  will  be  given  with  that  disease. 

Treatment. — The  constitutional  treatnmit  of  lupus  was  formerly  considered 
(jf  great  importance.  Cod-liver  oil,  the  iodides  of  potassium,  mercury,  and 
arsenic,  either  alone  or  combined  with  various  other  drugs,  have  been 
credited  with  a  curative,  or  at  least  a  beneficial  influence  on  the  disease.  At 
the  present  time,  however,  when  simple  scrofulous  sores  and  tertiary  syphilitic 
ulcerations  have  been  clearly  distinguished  from  true  lupus,  the  efficacy  of 
drugs  in  the  treatment  of  the  disease  has  been  found  to  be  much  less  than  was 
once  supposed.  Still,  as  lupus  frecjuently  occurs  in  patients  who  are  in  feeble 
health,  anaimic  or  scrofulous,  constitutional  treatment  must  not  be  neglected  ; 
for  it  is  evident  that  by  improving  the  general  health  healing  will  be 
promoted.  The  diet  should  be  carefully  regulated  and  nutritious,  and  general 
hygienic  conditions  must  be  attended  to.  We  have  already  considered  the 
remarkable  efTects  produced  by  the  subcutaneous  injection  of  tuberculin  in 
cases  of  lupus  vulgaris.  As  a  practical  therapeutic  agent,  the  drug  is  likely  to 
prove  of  very  limited  use,  but  it  is  thought  that  injections  may  be  used  with 
advantage  after  the  diseased  tissue  has  been  destroyed  as  completely  as 
possible  by  any  of  the  local  measures  now  to  be  described. 
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IL  is  on  the  local  treatment  that'  we  have  chiefly  to  relj,  aud  the  only 
eflftcient  means  are  those  by  which  the  morbid  growth  is  completely  destroyed. 
In  the  milder  I'orm,  non-ulcerative  lupus,  or  lupus  non  exedens,  an  attempt 
may  however  be  made  to  arrest  the  disease  without  actual  destruction  of  the 
gTowth.  For  this  purpose  mercurial  plaster,  painting  with  tincture  of  iodine, 
or  with  a  strong  solution  of  nitrate  of  silver,  and  the  application  of  zinc  or 
carbonate  of  lead  ointment  have  sometimes  been  found  efficacious.  Lotions 
containing  glycerine  are  especially  useful  as  they  prevent  the  surface  from 
becoming  dry  and  harsh.  If  the  disease  be  situated  on  the  face,  care  must  be 
taken  to  avoid  exposure  to  cold  winds,  dust,  &c.  Yolkmann  recommends 
punctiform  scarification  by  means  of  an  instrument  composed  of  several  small 
blades  set  closely  together.  The  object  of  this  treatment  is  to  obliterate  the 
vessels  and  thus  arrest  the  growth  and  pi'omote  absorption  of  the  morbid  i^ro- 
ducts.  Should  these  methods  fail,  the  only  hope  of  arrest  consists  in  destroy- 
ing the  diseased  tissue.  If  it  be  limited  in  extent,  the  patch  may  be  excised, 
but  not  unfrequently  the  cicatrix  becomes  prominent  and  irregular  from 
a  fibroid  growth  resembling  keloid. 

In  lupus  exedens  destruction  of  the  growth  is  the  only  treatment  which 
holds  out  any  prospect  of  success.  In  doing  this  the  means  adopted  must  be 
efficient.  Feeble  caustics  only  irritate  the  parts  and  aggravate  the  disease. 
The  growth  may  be  completely  removed  by  excision,  by  scraping,  by  caustics, 
and  by  the  actual  cautery.  Small  isolated  patches  in  the  early  stage  of  the 
disease  may  conveniently  be  treated  by  excision.  This  has  also  been  practised 
recently  in  more  extensive  cases,  the  resulting  raw  surface  being  covered  with 
skin  grafts  by  Thiersch's  method.  Scraping  gives,  however,  excellent  results, 
and  as  a  general  plan  of  treatment  can  be  strongly  recommended.  It  is  done  by 
means  of  "sharp  spoons"  (Vol.  I.,  Fig.  96,  p.  265).  The  soft  tissue  of  the. 
growth  is  easily  removed,  and  the  sensation  given  by  the  denser  healthy  tissues 
beneath  shows  when  the  operation  has  been  carried  far  enough.  The  bleeding- 
is  very  free,  but  is  easily  arrested  by  pressure  with  dry  cotton-wool.  The 
small  cavity  may  then  be  filled  with  a  plug  of  wool  soaked  in  a  solution  of 
perchloride  of  mercury  (1  in  500)  in  order  to  destroy  any  bacilli  that  may 
have  been  left  behind.  In  bad  cases  it  is  advisable  to  apply  some  caustic  to  the 
scraped  surface  to  ensure  the  complete  destruction  of  the  giwth.  One  of  the 
best  materials  for  this  purpose  is  liquefied  carbolic  acid  freely  applied  with  a 
small  piece  of  sponge  held  in  forceps.  Solid  nitrate  of  silver,  chloride  of  zinc, 
acid  nitrate  of  mercury,  aud  fuming  nitric  acid  have  all  been  recommended,  and 
are  all  efficient.  The  actual  cautery  is  easily  controlled,  and  can  often  be  used 
when  other  caustics  are  inapplicable.  In  most  cases  Paquelin's  thermo-cautery 
is  the  best,  but  in  deep  cavities,  as  the  mouth  or  nose,  the  galvanic  cautery  is 
more  easily  applied. 

If  when  the  case  comes  under  observation  there  is  considerable  inflammation 
round  the  patch,  it  is  better  to  subdue  this  by  warm  moist  applications  before 
adopting  any  of  the  above  modes  of  treatment. 

After  the  growth  has  been  destroyed  healthy  granulations  spring  up,  and 
the  sore  must  be  treated  on  ordinary  principles.  Vaseline  and  iodoform 
ointment  often  seems  to  promote  the  healthy  healing  of  the  raw  surface. 

However  successful  the  treatment  may  appear  at  first,  relapses  are  very 
common,  but  in  a  large  number  of  cases  as  life  advances  the  disease  seems  to 
become  less  acute,  and  finally  ceases  to  reappear.    The  cicatrix  that  forms 
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after  lupus  is  healed  is  thin,  and  readily  breaks  down,  giving  way  on  exposure 
to  cold,  or  on  the  occurrence  of  constitutional  derangement.  The  patient 
should,  therefore,  for  some  length  of  time  after  recovery,  be  careful  not  to 
expose  himself  to  any  such  influences.  The  scars  often  lead  to  great 
deformity,  drawing  down  the  eyelids,  distorting  the  mouth,  and  sometimes 
closing  the  nostrils.  Various  plastic  operations  may  be  required  to  remedy 
these  defects. 

Scrofuloderma. — This  name  is  given  to  various  forms  of  tuberculous  ulcera- 
tioR  attacking  the  skin  which  differ  in  their  course  and  clinical  features  from 
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Fig.  415  — Tuberculous  Ulcer  of  Leg 


those  ,  of  ordinary  lupus.  The  commonest 
indurated  growth,  commencing  immediately 
patch  slowly  extends  till  it  reaches  the  size 
of  a  sixpence  or  shilling,  or  even  larger.  The 
skin  covering  it  is  dusky  purple  in  colour. 
Finally,  tlie  mass  softens,  the  skin  gives 
way  at  one  spot,  and  a  thin  curdy  pus  is 
discharged.  The  cavity  left  is  covered 
superficially  by  a  thin  layer  of  undermined 
skin,  of  a  dark  bluish  colour,  which  is  too 
feeble  to  undertake  any  process  of  repair,  but 
yet  obtains  just  enough  blood-supply  to 
prevent  its  death.  Consequently  no  healing 
will  take  place  till  it  is  destroyed.  After  this 
has  been  done  the  floor  of  the  ulcer  will 
be  seen  to  be  yellow  and  unhealthy,  and  the 
sore  may  slowly  spread  instead  of  heahng. 

A  precisely  similar  process  of  ulceration 
may  have  its  starting  point  in  a  caseous 

lymphatic  gland,  which  becomes  adherent  to,  and  finally  bursts  through,  the 
overlying  skin. 

Sores  of  this  kind  are  most  common  on  the  face  and  neck,  but  they  may 
occur  in  other  parts  of  the  body  (Fig.  415). 

In  children  these  tuberculous  foci  in  the  skin  are  very  common  ;  they  are 
often  multiple  and  not  uufrequently  associated  with  tuberculous  disease  of  the 
bones  of  the  fingers. 

The  Treaimeni  consists  in  freely  cutting  away  the  undermined  skin  and 
removing  the  tuberculous  tissue  with  a  sharp  spoon.  The  constitutional 
treatment  is  the  same  as  for  lupus. 

Oarcixoma  of  the  Skix  may  be  either  primary  or  secondary.  Primary 
Carcinoma  is  met  with  in  two  forms  :  1.  Squamous  Carcinoma,  and 
•1.  Rodent  Ulcer. 

Squamous  Carcinoaua  or  Epithelioma. — The  structure  and  history  of 
this  ha\-e  already  been  given.  It  is  usually  seated  about  the  lips,  face  and 
scrotum,  and  at  the  orifices  of  the  mucous  canals.  It  may  in  rare  cases  arise 
from  malignant  transformation  of  an  atheromatous  cyst  (Vol.  I.,  p.  1008). 
Squamous  carcinoma  may  originate  also  in  an  old  scar  or  ulcer.  In  this  way 
it  may  occur  upon  almost  any  part  of  the  body  ;  I  have  seen  it  on  the  back, 
the  breast,  the  fingers,  the  hand,  the  thigh,  and  the  sole  of  the  foot.  It  then 
forms  a  foul  ulcer,  the  floor  of  which  is  grey  or  sloughy,  and  often  covered 
with  large  warty  granulations  and  protuberant  masses.   The  base  is  indurated, 
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the  edges  raised  and  everted,  and  often  papillary  in  structure  (Fig.  41 G).  The 
discharge  is  thin  and  scanty,  and  unless  the  sore  is  treated  by  antiseptic  appli- 
cations it  becomes  horribly  offensive. 

Under  the  name  of  "  craferiform  ulcer  "  Hutchinson  has  described  an  acute 
form  of  squamous  carcinoma,  occurring  on  the  face  in  positions  similar  to  those 
in  which  rodent  ulcer  is  common.  The  disease  begins  as  a  red  tirm  tubercle, 
which  rapidly  forms  an  elevated  mass,  the  summit  of  which  breaks  down  into 
a  crater-like  cavity.  There  has  been  no  glandular  enlargement  in  the  recorded 
cases.    In  a  typical  case,  figured  by  Hutchinson  in  the  first  volume  of  his 

Archives  of  Surgery,  the  disease  afiects  the  left 
upper  eyelid  ;  a  similar  tumour  of  the  opposite 
eyelid  had  been  removed  two  years  previously 
and  no  local  recurrence  had  occurred. 

Rodent  Ulcer,  Noli-me-taugere,  or  Can- 
croid was  formerly  included  under  lupus  exe- 
dens.  It  is  a  remarkable  affection  presenting 
the  most  unmistakeable  local  malignancy,  but 
never  giving  rise  to  secondary  disease,  even 
in  the  neighbouring  lymphatic  glands.  The 
disease  consists  essentially  of  a  malignant 
growth  of  very  feeble  vitality  and  slight 
activity  of  development.  This  invades  the 
surrounding  structures  and  destroys  them,  and 
in  its  turn  breaks  down,  disintegrates,  and  is 
thrown  off,  thus  causing  a  progressive  destruc- 
tion of  tissue.  The  disease  is  especially  cha- 
racterized by  its  slow  progress,  by  its  eroding- 
nature,  and  by  the  impossibility  of  healing  it 
by  all  ordinary  methods  of  treatment.  It  is  a 
disease  of  advanced  age,  seldom  beginning  be- 
fore 45  or  50.  Its  duration  is  in  any  given 
case  indefinite  ;  seldom  less  than  five  or  six 
Fig.  41C.— Squamous  Carcinoma  of  Leg.    years.  Occasionally  extending  to  twenty  or  thirty. 

It  affects  individuals  of  either  sex  indiscrimin- 
ately ;  and  usually  occurs  in  persons  who  are  otherwise  perfectly  healthy. 
The  health  also  is  not  influenced  materially,  if  at  all,  by  its  long  duration. 
I  have  seen  persons,  who  have  suffered  from  it  for  more  than  twenty  years, 
in  apparently  robust  health  ;  but  it  is  often  eventually  fatal  by  gradual  ex- 
haustion from  the  discharge  or  by  penetrating  to  the  membranes  of  the  brain, 
unless  removed  by  operation. 

It  always  commences  in  the  skin,  usually  on  healthy  integument ;  but 
occasionally  it  primarily  affects  a  part  which  is  the  seat  of  some  chronic  change 
of  structure,  as  a  mole,  a  wart,  or  a  scar.  It  may  attack  any  part  of  the  head, 
face,  or  extremities.  The  face  is  its  seat  of  election,  especially  in  the  upper 
parts,  such  as  the  forehead,  the  side  of  the  nose,  the  inner  angle  of  the  eye,  or 
the  temple.  It  spreads  simply  by  continuity  of  tissue,  never  by  disseminated 
local  or  secondary  growths.  It  may  invade  all  tissues  :  the  skin  primarily, 
the  cartilage  of  the  ear,  the  alfe  and  septum  of  the  nose,  the  parotid  gland, 
the  conjunctiva  and  the  eye-ball.  It  eats  away  bone,  and  may  penetrate 
to  the  dura  mater,  and  invade  the  brain.     It  progresses,  however,  by 
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preference  superficially,  not  in  depth  ;  hence  it  seldom  gives  rise  to  hfemor- 
rhage,  even  in  the  more  advanced  stages.  The  neighbouring  lymphatic 
glands  do  not  become  implicated,  and  secondary  visceral  growths  are  never 
met  with. 

Symptoms. — In  whatever  situation  it  begins,  its  first  appearance  is  in  the 
shape  of  a  tubercle  or  hard  pimple  of  a  brownish-red  colour.  This  ulcerates 
slowly  ;  and  then  the  disease  extends.  Moore,  to  whom  we  are  indebted  for 
a  most  lucid  account  of  the  affection,  lays  especial  stress  on  its  commencement 
in  a  hard  wart,  and  its  continued  extension  by  a  hard  margin.  This  ulcerated 
tubercle  becomes  covered  by  a  scab  ;  but  as  the  process  of  destructive  ulcera- 
tion progresses,  the  sore  becomes  too  large  to  be  covered  in  this  way,  and  an 
ulcer  is  left.  This  ulcer,  which  constitutes  the  disease,  and  is  the  "  A^oli-mc- 
Imujerc'''  of  the'older  authors,  presents  the  following  characters.    It  is  always 


Fife'.  417.— Rodent  Ulcer  of  back  of  liiuid.  Fig.  41S.— Rodent  Ulcer:  Perforation  of 

Annjutatioii.  Skull  and  exposure  of  Dura  Mater. 


single,  and  spreads  solely  by  continuity  of  tissue.  It  is  depressed  slightly 
below  the  surface,  is  of  a  pale  pink  colour,  with  a  furrowed  rather  than  a 
granulating  surface,  resembling  by  its  furrowed  smoothness  an  irregular 
layer  of  pink  wax,  and  is  usually  painless,  except  where  cicatrizing. 
Its  edges,  are  slightly  raised,  the  degree  varying  in  different  cases  and 
depending  on  the  closeness  with  which  the  destruction  of  the  new  growth 
follows  its  development.  In  some  cases  the  two  follow  each  other  so 
closely  that  the  ulcer  appears  to  be  a  simple  loss  of  tissue,  scarcely  any 
thickening  of  the  edge  being  recognizable.  Imperfect  attempts  at  cicatriza- 
tion form  a  peculiar  feature  of  the  ulcer.  At  one  part  of  its  margin  it  ceases 
to  spread,  and  a  thin  blue  line  of  epithelium  begins  to  extend  over  the  raw 
surface.  This,  however,  never  advances  far  ;  before  long  the  spreading 
recommences  at  the  edge  of  the  apparently  unaltered  skin,  and  the  thin  layer 
of  epithelium  speedily  disappears.  This  attempted  cicatrization  is  never 
accompanied  by  any  contraction  of  the  sore.  This  want  of  contraction  is  a 
very  characteristic  feature  of  the  disease.    If  half  an  eyelid  is  destroyed,  the 
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remaiQing  half  retains  its  normal  position  nnaltered.  Consequently  signs  of 
contraction  during  treatment  may  be  taken  to  indicate  that  tlie  growth  has 
been  successfully  destroyed  in  part  at  least. 

The  course  of  the  disease  is  always  progressive  :  more  rapid  in  the  skin, 
more  slow  in  the  bones  and  less  vascular  tissues,  as  those  of  a  cartilaginous  and 
fibroid  character — the  pinna  of  the  ear,  the  sclerotic,  and  the  septum  of  the 
nose,  for  instance.  When  it  attacks  bones,  it  penetrates  deeply  into  their 
softer  parts.  Moore  has  noticed  that  the  morbid  growth  in  the  advancing 
edge  of  the  disease  is  always  most  clearly  marked  in  cancellated  bone — in  the 
diploe,  for  example.  The  soft  parts  immediately  contiguous  to  the  disease  are 
perfectly  healthy  and  uninfiltrated  ;  and  there  is  never,  even  after  many  years' 
duration,  any  sign  of  secondary  affection  of  the  lymphatic  glands.  Unless 


affection,  the  small  amount  of  growth  compared  to  the  ulceration,  and  the 
prolonged  course  of  the  case,  render  the  diagnosis  easy.  From  iertiary 
sypJiiHs  it  is  cleai'ly  distinguished  by  the  duration  of  the  case  ;  in  syphilitic 
ulceration  "  the  rate  of  destruction  is  measured  by  weeks  ;  in  rodent  cancer 
by  years."  There  is  also  an  absence  of  all  other  signs  of  constitutional 
syphilis.  From  ordinary  lupus  it  is  distinguished  by  the  age  and  healthy 
constitutional  state  of  the  patient,  by  the  singleness  of  the  ulcer,  and  the 
absence  of  the  pink,  scaly,  or  cedematous  skin  frequently  found  around  lupus. 
Lupus  may  cicatrize  and  cease  at  any  time  ;  rodent  ulcer  never  does.  Lupus 
never  causes  death  ;  rodent  ulcer  is  always  fatal  eventually,  if  unrelieved  by 
treatment. 

Pathology. — The  microscopic  characters  of  the  infiltrating  growth  have 
been  examined  by  Moore,  Hulke,  Collins  Warren,  Colcott  Fox,  Thin  and 
others.  All  are  agreed  that  it  is  composed  of  groups  or  columns  of  cells  of 
an  epithelial  type  filling  spaces  in  a  very  imperfectly  developed  connective 


the  progress  of  the  disease  be 
arrested  by  treatment,  it  is 
never  interrupted,  but  will 
end  in  the  death  of  the 
patient.  This  fatal  termina- 
tion may,  however,  be  long- 
delayed.  The  accompanying 
Fig.  418  is  from  a  patient  of 
mine  who  had  suffered  from 
the  disease  for  nearly  thirty 
years,  but  who  was  to  all  ap- 
pearance in  perfect  health, 
although  the  skull  was  perfo- 
rated, the  dura  mater  exposed, 
and  the  pulsations  of  the  brain 
distinctly  visible. 


Fig.  410. — Rodent  Ulcer  (30  cliams.),  vertical  sectiou.  Tlie 
general  arriiiigenient  of  the  large  cell-masses  is  sliown  ; 
the  thinned  surface-epitlielium  can  still  be  traced  o\  er 
tlie  gro^vth. 


Diagnosis. — The  diagnosis 
has  to  be  made  from  Epitheli- 
oma, Syphilis,  and  Lupus. 
The  distinction  from  ordinary 
cpiflifliGma  is  often  at  first 
difficult  ;  but  in  the  later 
stages  the  absence  of  glandular 
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tissue  stroma.  The  epithelial  cells  show  generally  uo  tendency  to  become 
squamous  or  to  form  globes.  Moore,  Hulke  and  Warren  have,  however, 
observed  that  under  certain  conditions,  especially  when  invading  the  diploe 
of  the  bones  of  the  skull,  the  cells  may  become  grouped  in  imperfect  globes, 
but  these  never  have  the  hard  corneous  centre  so  commonly  observed  in  true 
squamous  carcinoma.  The  cell-masses  are  usually  larger  than  those  of 
squamous  carcinoma  (Fig.  419)  ;  the  cells  are  mostly  small  and  rounded  or 
angular  in  shape,  except  the  outermost  cells  of  a  cell-mass,  which  are  often 
somewhat  elongated  (Fig.  420).  The  stroma  is  always  infiltrated  with  small 
round  cells,  sometimes  to  such  an  extent  as  to  resemble  ordinary  granulation 
tissue.  In  other  cases  numerous  spindle-shaped  or  oat-shaped  cells  may  be 
present.  The  growth  is  therefore  properly  classed  with  the  carcinomata,  being- 
composed  of  cells  of  an  epi- 
thelial type  advancing  in  pro- 
cesses or  columns,  in  spaces 
formed  by  a  vascular  stroma. 
It  infiltrates  and  destroys  the 
original  tissues  of  the  affected 
part,  and  by  degenerating  and 
disintegrating  produces  a 
slowly  advancing  loss  of  sub- 
stance. It  infects  adjoining 
parts,  so  that  when  removed 
by  an  incision  carried  through 
apparently  healthy  skin,  a  re- 
currence of  the  disease  may 
follow.     On    these  grounds 

Moore  suggested  for  it  the   ^,,„  -  -^->--_--c--c.-tv,-.' 

name   of   Rodent   Cancer.  "'^''•^''^''^'-^•^^^^0^^^^^'^^^^'^'''^ 
It  differs  from  other  cancerous  '  '^^S^i^P'^^ffWt^^  " 

growths  in  infecting  merely 

by  continuity  of  tissue,  never      Fig.  420.— Rodent  Ulcer.    a  CfU-mass  more  lil-liIy  maguifieil 
•'     ,  •',      .  Ill  (188  dinms.).    The  individual  epithelium  uells  are  small 

by  the    lymphatics    or    blood  and  the  peripheral  ceUs  tend  to  assume  an  elongated 

stream,  thus  presenting  a 
lower  degree  of  malignancy 

than  any  other  variety  of  carcinoma.  Considerable  difference  of  opinion  still 
exists  as  to  the  point  of  origin  of  the  growth.  That  it  does  not  spring  from 
the  superficial  epithelium  is  almost  certain,  as  the  cells  show  little  or  no 
tendency  to  assume  the  squamous  form.  Thin  is  of  opinion  that  it  arises 
from  the  spheroidal  epithelium  of  the  sweat-glands,  Thiersch  and  Butlin  from 
the  sebaceous  glands,  while  Fox  believes  it  springs  from  the  outer  root-sheath 
of  the  hair-follicles. 

Treatment. — In  the  treatment,  constitutional  remedies  are  of  no  use,  and 
local  means  alone  are  to  be  relied  on.  These  consist :  1,  in  excision  of  the 
diseased  part  ;  2,  in  the  application  of  caustics  ;  3,  in  a  combination  of  these 
two  methods. 

1.  Excision  of  the  whole  ulcer  with  a  wide  margin  of  apparently  healthy 
skin  is  by  far  the  best  treatment  whenever  it  is  practicable,  especially  when 
the  sore  has  not  attained  too  great  a  size,  and  when  it  is  situated  on  the  cheek, 
eyelid,  or  forehead.    The  gap  left  may  be  filled  in  by  one  of  the  plastic 
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operations  which  will  be  described  when  we  come  to  speak  of  the  Surgery  of 
the  Face. 

2.  If  the  patient  objects  to  the  use  of  the  knife  the  ulcer  may  be  best 
destroyed  by  the  application  of  chloride  of  zinc  paste  to  the  whole  of  its 
surface.  The  best  mode  of  applying  this  is  to  keep  the  chloride  prepared 
for  use,  mixed  with  two  or  three  parts  of  flour.  When  wanted,  a  sufficient 
quantity  of  this  powder  should  be  made  into  a  stiff  paste,  by  the  addition  of  a 
little  water,  and  then  spread  over  the  surface  to  be  attacked  by  it,  in  a  laj'er 
of  about  the  thickness  of  a  wafer ;  this  should  be  left  on  for  two  or  three 
hours,  and  then  removed,  the  sore  being  covered  with  a  wet  dressing  until  the 
greyish  slough  that  has  been  produced  has  separated,  Avhen  the  caustic  may  be 
re-applied  as  often  as  necessary.  Besides  the  chloride  of  zinc,  various  other 
caustics  may  be  had  recourse  to,  each  of  which  possesses  some  peculiar  advan- 
tages. Nitric  acid  is  useful,  if  the  action  required  is  not  to,  be  very  deep  ; 
for,  as  it  hardens  and  coagulates  the  tissues  to  which  it  is  applied,  it  does  not 
extend  so  far  as  the  chloride.  In  some  cases  very  marked  benefit  has  been 
obtained  by  the  repeated  application  of  Salicylic  Collodion  ("  Solvine  ").  If  the 
ulcer  is  situated  on  the  face  the  extract  of  Indian  hemp  contained  in  the 
preparation  may  be  omitted,  so  as  to  make  it  colourless.  Further  observation 
is  required  before  the  value  of  this  mode  of  treatment  can  be  determined,  but 
as  a  few  weeks'  delay  is  of  little  moment  in  rodent  ulcer,  it  may  always  be 
tried  in  the  early  stages.  If  its  application  is  painful  the  surface  may  pre- 
viously be  numbed  by  means  of  cocaine. 

3.  When  the  ulcer  has  attained  a  large  size,  when  it  is  complicated  in  its 
outline,  and  irregular  in  its  depth,  something  may  yet  be  done  to  prolong  hfe 
and  to  relieve  suffering,  even  if  no  cure  be  ultimately  to  be  expected.  Moore 
proved  that,  unless  the  brain  be  implicated,  or  some  large  vessel  involved, 
treatment  may  at  least  arrest  the  rapidity  of  the  growth.  The  method  which 
he  adopted  was  a  combined  use  of  the  knife  and  of  chloride  of  zinc.  By 
these  means  he  removed  in  some  cases  the  whole  of  the  affected  parts,  leaving 
a  huge  chasm  in  the  face,  and  even  in  one  case  exposing  the  dura  mater 
for  a  considerable  extent  over  the  roof  of  the  orbit.  The  operations  were 
done  on  no  regular  plan,  the  incisions  being  directed  solely  liy  the  shape  of 
the  growth,  and  no  attempt  was  made  to  repair  the  deformity  left.  The 
results  of  these  operations  were,  on  the  whole,  favourable.  Out  of  six  cases 
three  recovered,  and  the  others  were  decidedly  benefited,  though  not 
permanently  cured.  In  all  the  cases  in  which  the  chloride  of  zinc  came  into 
actual  contact  with  the  dura  mater,  epileptiform  fits  occurred,  but  only  of  a 
temporary  character. 

When  the  disease  is  so  extensive,  or  so  situated,  that  absolutely  nothing  in 
the  way  of  operation  can  be  done,  the  Surgeon  must  content  himself  with  cover- 
ing the  raw  surface  with  lint  soaked  in  glycerine  and  water,  and  protected  by 
oiled  silk.  Iodoform,  either  dusted  on  or  applied  as  an  ointment  composed 
of  one  drachm  of  the  powder  to  an  ounce  of  vaseline  to  which  a  small  quantity 
of  eucalyptus  oil  may  be  added,  will  usually  be  found  the  best  application. 

Secondary  Carcinoma  of  the  Skin  may  arise  by  direct  extension  from 
a  primary  growth  or  from  a  secondary  tumour.  The  most  marked  examples 
are  commonly  met  with  in  cancer  of  the  breast.  In  this  disease,  after 
the  primary  tumour  has  reached  the  surface,  numerous  smooth,  elevated 
tubercles  of  a  dusky  red  or  brownish  colour  may  appear  dotted  in  the  skin 
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for  many  inches  around  the  part  first  implicated.  Each  of  these  is  a  small 
scirrhous  cancer  identical  in  structure  with  the  primary  growth  in  the 
mammary  gland.  In  other  cases,  fortunately  rare,  the  skin  covering  the  side 
of  the  chest  is  widely  infiltrated  by  the  malignant  growth.  It  becomes 
smooth,  of  a  brownish-red  colour,  and  hard  and  rigid,  like  a  piece  of  leather, 
ft'om  which  it  has  received  the  name  of  the  "  cancerous  cuirass." 

Sarcoma  of  the  >Skin. — Various  forms  of  sarcoma  are  met  with  in  the 
skin.  Sjjindle-ceJled  and  round-celled  sarcoma  are  seen  here  as  in  all  other 
fibrous  structures.  Two  forms,  however,  show  a  special  predilection  for  the 
skin — the  melanotic,  and  the  alveolar. 

Melanotic  Sarcoma  often  commences  in  some  pigmented  spot,  such  as  a 
mole.  It  forms  a  rounded  tumour,  smooth  on  the  surface,  and  dark  brown  or 
black  in  colour.  It  is  intensely  malignant ;  generalisation  may  occur  whilst 
the  primary  growth  is  still  quite  insignificant  in  size,  and  however  early  it  may 
be  removed,  it  is  very  apt  to  return  both  locally  and  in  internal  organs.  If 
not  removed  it  gradually  increases  and  at  last  ulcerates,  but  before  this  takes 
place  it  often  reaches  a  considerable  size.  I  have  met  with  two  instances  of 
this  disease,  one  on  the  foot,  the  other  on  the  hand,  in  women  above 
seventy  years  of  age.  Some  time  after  removal  in  both  cases,  brownish  black 
patches  looking  hke  stains  of  Indian  ink  appeared  on  the  skin  in  the 
neighbourhood  of  the  cicatrix.  These  gradually  developed  into  new  tumours. 
In  one  case  hundreds  of  these  formed  up  the  leg,  varying  in  size  from  a  pea  to 
a  filbert.  They  slowly  ulcerated  and  life  was  destroyed,  probably  by  secondary 
growths  in  the  viscera,  after  a  period  of  about  four  years  from  the  primary 
manifestation  of  the  disease. 

Alveolar  Sarcoma  of  the  skin  is  rare.  Its  structure  and  general  character 
have  already  been  described  (Vol.  I.,  p.  104:3).  In  some  cases  the  growth  is 
pigmented.  It  commences  as  a  hard  lump  in  the  cutis  vera,  which  steadily 
increases  in  size  until  it  may  form  a  projection  raised  half  an  inch  or  more 
above  the  surface,  and  one  inch  or  more  in  diameter.  At  first  it  is  covered  liy 
the  cuticle  which  is  smooth  and  shining,  but  after  a  time  this  gives  way  in  the 
centre  of  the  tumour  and  an  ulcer  is  formed  which  may  gradually  extend  into 
the  substance  of  the  tumour.  The  edges  of  the  sore  are  slightly  raised  and 
everted,  and  the  surface  is  usually  yellowish  or  grey  and  yields  a  thin  discharge. 
In  many  cases  numerous  fresh  growths  spring  up  around  the  original  tumour. 
Thus,  in  a  case  in  University  College  Hospital,  twenty  or  more  such  tumours, 
varying  in  size  from  a  pea  to  a  walnut,  were  scattered  over  the  leg  below  the 
knee.  They  grow  slowly  as  a  rule,  and  cause  little  pain.  If  not  removed  by 
operation,  they  ultimately  prove  fatal  by  gradual  extension  of  the  local  growth 
with  wide-spreading  ulceration,  but  more  commonly  by  the  formation  of 
secondary  tumours  in  the  viscera.  It  is  probably  this  tumour  that  was 
described  by  Scarpa  as  the  scirrhous  wart,"  as  from  its  hardness  and  the  Lical 
and  genei'al  malignancy  it  usually  manifests,  it  closely  resembles  scirrhous 
cancer. 

The  Treatment  of  a  Malignant  Tumour  of  tlie  Skin,  whether  a 
carcinoma  or  a  sarcoma,  consists  in  its  excision  or  in  amputation  of  the  limb 
affected.  Its  removal  by  excision  should  be  effected  as  soon  as  its  natiu'e  is 
recognized — provided  it  be  of  such  a  size,  and  so  situated,  that  it  can  be 
freely  removed  with  a  sufficient  stratum  of  subjacent  healthy  parts,  and  a 
wide  border  of  surrounding  skin.    Should  this  be  impossible,  and  the  growth 
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be  situated  on  a  limb,  amputation  must  be  performed.    In  such  circumstances 
the  hmb  may  he  removed  at  no  great  distance  above  the  disease  ;  it  not  being 
necessary,  as  in  cases  of  malignant  tumours  of  the  bones,  to  allow  a  joint  to 
intervene  between  the  seat  of  operation  and  the  growth. 
Simple  Tumours  of  the  Skik. 

Fibroma. — Circumscribed  fibrous  tumours  are  occasionally  met  with  in  the 
skin,  but  are  not  common. 

True  Keloid  is  a  fibroid  growth  not  encapsuled,  but  fusing  \nth  the  healthy 
skin  at  its  edges.  It  usually  occurs  on  fhe  trunk,  especially  on  the  front  of  the 
chest  over  the  sternum.  It  forms  a  flat  tumour,  raised  about  a  line  above  the 
surrounding  healthy  skin.  It  is  oval,  rounded  or  irregular,  and  branching  or 
radiating  in  form.  The  surface  is  smooth,  and  white  or  pink  in  tint.  It  is 
firm  and  elastic  in  consistence.  It  arises  without  known  cause  and  most 
frequently  upon  the  trunk  or  extremities  in  persons  otherwise  healthy.  It  is 
seldom  painful,  but  may  give  rise  to  itching  and  burning  sensations.  It 
extends  slowly,  and  although  covering  a  wide  area  sometimes  seems  to  have 
undergone  a  process  of  contraction  like  a  scar,  the  surrounding  skin  being 
drawn  in  and  wrinkled  or  puckered.  After  reaching  a  certain  size  it  ceases  to 
grow.  It  has  no  tendency  to  ulceration  or  to  degenerative  changes.  The  treai- 
inent  is  merely  to  allay  uneasy  sensations  by  sedative  aj^ijlications.  If  excised, 
it  almost  certainly  returns  in  the  scar. 

Closely  allied  to  true  keloid  are  those  fibroid  growths  that  have  a  tendency 
to  sprout  up  in  scars,  constituting  False  Keloid.  It  was  described  also  by 
Ca3sar  Hawkins  under  Warty  Tumours  of  Cicatrices.  This  morbid 
condition  appears  to  be  simply  an  abnormal  increase  in  the  activity  of  the 
development  of  the  cicatricial  tissue,  which  springs  up  with  great  luxuriance. 
These  growths  are  especially  apt  to  follow  the  irregular  cicatrization  of  burns, 
more  particularly  in  children.  I  have,  however,  seen  them  in  the  adult, 
occasioned  both  in  this  way  and  by  the  irritation  of  a  blister,  and  they  have  been 
known  to  form  in  the  scars  of  leech-bites  as  well  as  in  the  lesions  of  acne  and 
other  skin  eruptions.  The  warty  cicatricial  tissue  develops  chiefly  on  the  chest 
and  neck,  and  is  commonly  attended  with  much  itching  and  tingling,  often  of  a 
most  distressing  character.  It  is  very  vascular,  bleeding  freely  when  incised. 
The  IVeatmenf  of  these  growths  is  not  satisfactory.  As  a  rule,  they  may  safely 
be  left  alone.  If  they  cause  any  annoyance  the  only  treatment  is  to  remove 
them  with  the  knife  if  they  are  so  situated  as  to  make  this  possible,  but  most 
commonly  the  new  scar  assumes  the  same  unhealthy  condition. 

Morphoea  or  Circumscribed  Scleroderma  is  another  condition  in  some 
respects  resembling  keloid.  It  is  sometimes  spoken  of  as  Addison's  Keloid. 
In  this  disease  the  skin  is  thickened  and  indurated  in  patches  or  bands,  most 
commonly  upon  the  trunk,  as  between  the  breasts.  The  patches  are  usually 
slightly  raised  above  the  surface,  smooth,  and  sometimes  of  ivory-like  white- 
ness. Atrophic  changes  may  occur  in  the  diseased  skin,  causing  some  contrac- 
tion. The  disease  is  apparently  of  a  chronic  inflammatory  character  ;  its 
cause  is  doubtful,  although  in  some  cases  it  has  probably  resulted  from  local 
irritation.  Treatment  can  do  little,  if  anything,  for  it,  but  spontaneotts  recovery 
may  occur. 

The  disease  known  as  Molluscum  Fibrosum,  in  which  enormous  pendulous 
tumours  composed  of  hypertrophied  skiu  and  subcutaneous  tissue  form  on  the 
buttocks,  thighs,  or  other  parts,  has  already  been  described  (Yol.  I.,  p.  1010) 
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Osteomata  of  the  Skin  have  been  described.  They  are  always  atheroma- 
tous cysts,  the  walls  of  which  have  undergone  calcification,  and  occasionally 
ti'ue  ossification  in  parts  (A"ol.  I.,  p.  1007). 

Adenomata  of  the  Skin  arising  both  fi'om  the  sweat-glands  and  the  seba- 
ceous follicles  have  occasionally  been  met  with,  but  they  are  very  rare.  When 
arising  in  connexion  with  the  sebaceous  follicles  they  form  lobulated  masses 
of  some  size,  which  after  growing  for  many  years  may  ulcerate  and  resemble 
ejjithelioma  in  aiDpearance.  On  microscopic  examination,  they  are  found  to 
be  composed  of  a  structure  resembling  a  number  of  greatly  enlarged  follicles 
,  '  bound  together  by  a  vascular  connective  tissue. 

In  hypertrophy  of  the  sweat-glands,  or  adenoma  sudoriparum,  the  growth  lies 
just  beneath  the  corium,  and  may  form  a  firm  flat  circular  mass  from  a  quarter 
to  half  an  inch  in  thickness  and  sometimes  reaching  one  inch  in  diameter. 
The  skin  is  slightly  raised  over  it  and  may  be  marked  by  the  openings  of  the 
dilated  glands.  IMicroscopic  examination  shows  the  tumour  to  be  composed 
of  convoluted  tubes,  exactly  resembling  normal  sweat-glands,  but  usually  of 
greater  diameter,  between  which  is  a  small  amount  of  new  fibrous  tissue. 
The  fat  is  pushed  on  one  side  by  the  growth,  but  not  invaded  by  it.  It 
causes  no  pain,  and  has  little  tendency  to  ulcerate.  It  seems  probable,  how- 
ever, that  in  some  cases  the  epithelium  may  proliferate  more  rapidly,  burst 
through  the  membrana  propria  of  the  tubules  and  invade  the  surrounding 
tissues.  In  this  way,  according  to  Klebs,  a  simple  tubular  adenoma  of  the 
sweat-glands  merges  into  rodent  cancer. 

Atheromatous  and  other  Cysts  have  already  been  described  (Vol.  I., 
p.  1000  et  seq.),  and  Nsevi  will  be  described  in  a  subsequent  chapter  with 
diseases  of  the  blood-vessels. 

Moles  are  pigmented  patches  of  variable  size  in  the  skin,  and  always 
congenital.  They  are  often  raised  above  the  surface  of  the  surrounding  skin 
and  covered  with  hair,  sometimes  long  and  coarse.  They  cannot  properly  be 
classed  as  tumours,  as  they  show  no  tendency  to  grow  out  of  proportion  to  the 
rest  of  the  body.  In  later  life,  however,  a  mole  not  unfrequently  foi'ras  the 
starting-point  of  a  tumour.  It  may  gradually  increase  in  size,  becoming  more 
and  more  prominent,  and  sometimes  pedunculated.  It  may  thus  form  a 
tumour,  usually  lobulated  or  papillary,  and  more  or  less  darkly  pigmented. 
Finally,  from  the  friction  of  the  clothes  it  may  lalcerate  and  become  very 
troublesome.  A  mole  also  not  uncommonly  forms  the  seat  of  origin  of  a 
sarcoma,  or  more  rarely  of  a  squamous  carcinoma.  A  mole  usually  requires 
no  treatment  unless  it  become  affected  by  one  of  the  complications  above 
mentioned,  when  it  must  at  once  be  excised.  The  Surgeon  is  often  consulted 
as  to  the  possibility  of  removing  a  disfiguring  mole  from  the  face.  There  is 
no  method  by  which  this  can  be  done  without  leaving  a  scar  in  its  place,  but 
if  the  patient  prefer  this  to  the  pigmented  patch,  the  mole  may  sometimes  be 
excised  with  the  knife.  The  healing  may  be  hastened  and  contraction  pre- 
vented by  covering  the  raw  surface  with  skin  grafts,  applied  in  the  manner 
described  on  p.  278,  Vol.  I.  In  a  case  of  extensive  hairy  mole  covering  the 
right  half  of  the  forehead,  Morrant  Baker  obtained  an  excellent  result  by 
shaving  off  the  mole  to  such  a  depth  as  not  completely  to  remove  the  whole 
thickness  of  the  corium.  Contraction  was  in  this  way  prevented  and  those 
parts  of  the  scar  in  which  the  hair  grew  again  were  subsequently  treated  with 
nitric  acid. 

VOL.  II.  c 
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Papillomata  of  the  Skin,  or  Warts,  consist  of  elongated  papilla,  covered 
by  strata  of  thickened  and  liardened  cuticle,  usually  situated  about  the  hands 
and  face,  and  chiefly  affecting  young  people  ;  they  appear  in  many  cases  to  be 
simple  overgrowths  of  the  cutaneous  structures,  coming  and  going  without  any 
evident  cause.  In  other  cases  they  are  more  permanent,  becoming  hardened 
and  dark  in  colour,  and  continuing  perhaps  through  life. 

The  Treatment  of  warts  is  sufficiently  simple.  They  may  readily  be 
destroyed  by  the  application  of  caustics  or  astringents  ;  among  the  most  use- 
ful of  these,  I  have  found  the  concentrated  acetic  acid  and  the  tinctm-e  of  the 
sesquichloride  of  iron.  Warts  usually  disappear  rapidly  under  the  influence  of 
salicylic  collodion  (see  Vol.  I.,  p.  1033).  The  remarkable  fact  has  recently 
been  pointed  out  by  Colrat  of  Lyons  that  the  internal  administration  of 
sulphate  of  magnesium  often  causes  warts  to  disappear  rapidly.  For 
children  2  or  3  grains,  a.nd  for  adults  half  a  drachm,  should  be  given  three 
times  a  day.  Crocker,  who  has  used  this  treatment  with  satisfactory  results, 
recommends  that  the  dose  of  the  salt  should  be  sufficient  to  produce  two  or 
three  evacuations  a  day. 

Coigns  consist  of  thickened  masses  of  epithelium  accumulated  on  those 
points  on  which  undue  pressure  or  friction  has  been  exercised.  They  result 
from  an  overgrowth  of  the  epithelium,  consequent  upon  the  abnormal  stimu- 
lation to  which  the  part  is  exposed.  This  is  accompanied  by  some  enlarge- 
ment of  the  papillae.  The  mass  of  epithelium  is  hard,  dry,  and  scaly.  In  the 
central  parts  it  may  lead  to  some  atrophy  of  the  papillse  from  pressure,  and 
consequently  the  horny  mass  assumes  a  conical  form,  with  its  apex  downwards, 
pressing  on  the  sensitive  cutis  beneath,  and  thus  causing  considerable  pain. 
When  the  corn  is  situated  in.  places  where  the  secretions  of  the  skin  accumu- 
late and  keep  it  moist,  as  between,  the  toes,  the  excessive  epithelium  forms  a 
soft  pulpy  mass  which  is  easily  removed,  and  the  enlargement  of  the  papillae  is 
then  very  evident. 

The  Treatment  of  ordinary  corns  consists  in  shaving  or  rasping  them  down 
so  as  to  prevent  the  deep  layers  of  cuticle,  retained  by  the  indurated  super- 
ticial  ones,  from  giving  rise  to  pain,  by  pressure  on  the  papilte  of  the  cutis. 
The  cuticle  may  previously  be  softened  by  dressing  the  toe  with  wet  lint 
covered  with  gutta-percha  tissue.  The  thickened  epidermis  may  also  be 
removed  by  the  application  of  one  of  the  numerous  pojjular  remedies  known 
as  "  corn  solvents."  The  best  of  them  is  that  already  mentioned  (see  Vol.  I., 
p.  1033)  under  the  name  of  Sohdne.  It  must  be  applied  daily  for  a  few  days,  at 
the  end  of  which  time  the  thickened  epidermis  will  peel  ofi^  in  a  cake,  leaving 
almost  normal  skin  beneath.  lielief  may  also  be  afforded  by  removing  all 
pressure  from  the  corn,  by  attention  to  the  shape  of  the  shoe,  and  by  wearing 
a  piece  of  soft  leather  or  amadou,  having  a  hole  cut  in  the  centre  into  which 
the  corn  projects.  A  soft  corn  between  the  toes  is  best  treated  as  follows  : 
clear  away  the  sodden  epithelium  with  soap  and  water  ;  wash  the  iuterdigital 
space  with  tincture  of  belladonna  and  let  it  dry  ;  then  apply  "  solvine  "  to  the 
corn.  The  toes  may  be  separated  by  means  of  a  small  piece  of  cotton-w^ool 
moistened  with  tincture  of  belladonna,  which  will  effectually  check  perspira- 
tion. Sometimes  the  belladonna  causes  eczema  ;  its  use  must  then  at  once  be 
abandoned,  and  the  toes  washed  twice  a  day  with  a  concentrated  solution  of 
boric  acid.  Caustics  should  never  be  applied  to  ordinary  corns  ;  injurious 
consequences  often  being  produced  by  these  agents,  especially  in  elderly 
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IDeoi^le,  in  whom  fatal  gangrenous  inflammation  may  be  excited  by  tbeir 
action. 

Suppurating  Corn. — Under  old  and  very  thickened  corns,  a  small  bursa 
is  usually  found,  in  which  pus  is  occasionally  formed.  The  imprisonment  of 
a  small  drop  of  matter  under  the  thickened  cuticle  gives  rise  to  the  most 
intense  agony,  and  may  cause  oedema  and  redness  extending  from  the  toe 
to  the  foot,  and  sometimes  up  the  leg.  The  2'reatment  consists  in  softening 
the  corn  with  a  water  dressing,  shaving  it  down,  and  letting  out  the  drop 
of  pus  by  puncture  with  a  lancet,  when  immediate  i-elief  from  pain  will  result. 
If  the  pus  is  not  thus  let  out  it  cannot  point  through  the  indurated  cuticle, 
and  may  burrow  beneath  the  skin  for  some  distance  before  finding  an  exit. 
In  such  case  a  troublesome  sinus  is  left  which  can  sometimes  be  closed  by 
the  injection  of  stimulating  lotions ;  more  often,  however,  laying  it  open  is  the 
only  efficient  treatment. 

"  Black  Corn." — This  name  is  popularly  given  to  a  special  form  of  warty 
corn,  met  with  only  on  the  sole  of  the  foot,  which  may  become  the  source  of 
the  greatest  possible  pain  and  inconvenience  to  the  patient,  altogether 
preventing  his  walking.  It  is  usually  of  small  size  and  circular  in  shape,  the 
neighbouring  cuticle  being  always  considerably  thickened.  It  is  extremely 
sensitive  to  the  touch,  the  patient  shrinking  when  it  is  pressed  upon,  as  if  an 
exposed  nerve  had  been  injured.  On  slicing  it  down  with  a  scalpel,  it  will  be 
found  to  be  composed  of  soft,  tough,  and  white  epidermis,  arranged  in  tafts  or 
small  columns,  in  the  centre  of  each  of  which  a  minute  black  dot  is  per- 
ceptible. Each  tuft  appears  to  be  an  elongated  and  thickened  papilla,  and 
the  black  speck  is  a  small  point  of  coagulated  blood  which  has  been  effused 
into  it.  The  whole  group  of  enlarged  papillae  is  surrounded  by  a  kind  of  wall 
of  thickened  epithelium.  The  Treatment  of  this  ^'ariety  of  com  consists  in 
destroying  it  with  a  caustic.  I  have  found  the  application  of  either  fuming 
nitric  acid  or  potassa  fusa,  so  as  to  destroy  it  thoroughly,  to  be  the 
best  and  speediest  remedy  ;  and  as  this  corn  always  occurs  in  young  people  no 
danger  attends  the  use  of  these  substances. 

Perfoeating  Ulcer  of  the  Foot. — This,  though  not  in  reality  a  disease 
of  the  skin,  is  perhaps  most  conveniently  considered  here.  The  disease  seems 
usually  to  commence  in  a  corn  situated  on  the  sole  of  the  foot  opposite  the 
head  of  one  of  the  metatarsal  bones — usually  the  first.  This — in  some  cases 
apparently  as  the  result  of  an  injury — becomes  inflamed  and  suppurates,  and 
a  sinus  is  left  opening  through  the  thickened  cuticle.  If  a  probe  be  passed 
into  this  it  will  be  found  to  lead  to  dry  and  spongy  bare  bone  on  one  of  the 
phalangeal  or  metatarsal  bones.  The  discharge  is  scanty  and  scarcely  puru- 
lent. The  ulceration  may  extend,  forming  a  sore  an  inch  or  more  in  diameter. 
This  is  covered  by  feeble  or  unhealthy  granulations.  The  disease  is  painless, 
and  on  further  examination  the  foot  will  be  found  to  be  more  or  less  widely 
anesthetic.  The  anassthesia  may  extend  up  the  leg,  but  it  is  never  associated 
with  motor  paralysis.  The  tendency  of  the  disease  is  to  extend  slowly,  causing 
further  destruction  of  the  bones  and  possibly  completely  perforating  the  foot. 
The  foot  is  cold,  and  in  most  cases  is  prone  to  sweat  profusely,  i;he  perspira- 
tion being  very  offensive.  Both  feet  may  be  affected,  and  a  similar  disease 
has  been  seen  in  the  hand. 

Michaud,  Sonnenburg,  Duplay,  and  more  lately  Savory  and  Butlin,  have 
pointed  out  that  the  disease  is  associated  in  many  cases  with  thickening  of  the 
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endoneurium  and  atrophy  of  the  fibres  of  the  nerves  leading  to  the  affected 
spot.  Savory  and  Butlin  have  also  brought  forward  evidence  to  show  that 
the  sensory  fibres  are  chiefly,  if  not  solely,  affected.  Similar  ulcerations  are 
met  with  in  some  cases  of  locomotor  ataxy,  and  more  rarely  in  connexion 
with  some  peculiar  cases  of  spina  bifida  (see  Spina  Bifida).  It  may  therefore 
be  concluded  that  the  primary  cause  of  the  disease  is  impairment  of  nutrition 
consequent  upon  degenerative  changes  taking  place  either  in  the  nerves  lead- 
ing to  the  affected  parts  or  in  that  portion  of  the  sensory  columns  of  the  cord 
that  is  in  communication  with  the  foot. 

The  Treatment  is  not  as  a  rule  satisfactory.  In  some  cases  the  sinus  can  be 
made  to  heal  by  thorough  scraping  followed  by  efficient  antiseptic  treatment. 
Treves  has  pointed  out  that  it  is  important  to  remove  freely  the  thickened 
cuticle  which  surrounds  the  ox'ifice  of  the  sinus.  This  is  facilitated  by 
previously  softening  it  by  the  application  of  poultices  or  fomentations. 
Eelapse  is,  however,  common,  and  pressure  on  the  scar  should  be  avoided  by  a 
properly  arranged  circular  pad.  If  amputation  becomes  necessary,  it  should 
be  done  above  the  area  of  anfesthesia  in  the  foot  or  leg.  Recurrence  of  the 
ulceration  in  the  stump  has  occurred  in  some  cases. 
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NEURITIS. 

Inflammation  of  the  Nerves  is  of  not  uiifrequent  occurrence.  The 
inflammation  may  be  acute  or  chronic,  and  one  or  many  nerves  may  be  affected. 
"  ^lultiple  neuritis  "  is  generally  the  result  of  some  abnormal  blood-state,  such 
as  that  caused  by  alcoholism,  rheumatism  or  diabetes  ;  it  also  occasionally 
results  from  poisoning  with  certain  metallic  substances,  as  lead  and  arsenic, 
and  may  be  associated  with  certain  acute  specific  diseases,  as  diphtheria.  The 
Surgeon  is,  however,  chiefly  concerned  with  inflammatory  affections  of  single 
nerve  trunks,  amongst  the  chief  causes  of  which  may  be  mentioned  injury, 
such  as  compression,  wound  and  strain;  and  exposure  to  cold,  giving  rise  to 
the  so-called  "  rheumatic "  form.  A  localized  form  of  neuritis  may  also  be 
due  to  gout. 

Symptoms. — When  a  single  nerve  trunk  is  affected  the  local  symptoms 
consist  of  tenderness  on  pressure  along  the  course  of  the  nerve,  and  severe 
continuous  pains  running  down  its  trunk  and  ramifying  along  its  branches, 
with  occasional  violent  exacerbations,  especially  on  moving  or  touching  the 
part,  and  at  night.  In  very  rare  cases  the  disease  may  assume  an  acute  form, 
with  some  swelling  along  the  course  of  the  nerve,  and  slight  pyrexia.  Ordi- 
narily the  affection  is  chronic.  It  is  one  of  the  causes  of  neuralgia.  In 
the  later  stages  there  may  be  affections  of  sensation  and  motion  in  the  parts 
supplied  by  the  affected  nerve.  Traumatic  neuritis  has  already  been  fully 
described  (Vol.  I.  p.  496). 

Should  the  opportunity  occur  of  examining  the  nerve  after  death  in  acute 
cases,  the  sheath  will  be  found  injected  and  swollen  from  inflammatory  exuda- 
tion. In  chronic  cases  the  perineurium  and  epineurium  may  be  found  indurated 
and  increased  in  quantity,  the  nerve  fibres  being  more  or  less  compressed  by 
the  new  fibroid  tissue.  The  inflammation  is  in  fact  limited  to  the  connective 
tissue  of  the  nerve  trunk,  and  the  degeneration  of  the  nerve  fibres  which  may 
occur  is  secondary.  The  changes  thus  differ  from  those  met  with  in  the  mul- 
tiple forms  of  the  disease,  in  which,  as  Gowers  points  out,  the  inflammation  is 
"  parenchymatous  "  and  affects  primarily  the  nerve  fibres  themselves. 

Treatment. — In  acute  cases  this  consists  in  the  application  of  leeches,  ac- 
cording to  the  situation,  and  poppy  or  belladonna  fomentations.  In  chronic 
cases  blistering  or  the  application  of  mustard  plasters  along  the  line  of  the 
nerve  usually  gives  relief.  The  part  in  which  the  affected  nerve  is  situated  must 
if  possible  be  kept  at  perfect  rest.  Hypodermic  injections  of  morphia  or 
cocaine  may  occasionally  be  required.  When  the  affection  is  rheumatic,  sali- 
cylate of  soda  is  frequently  of  great  use  ;  in  some  cases  the  acetous  extract  of 
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colchicum  is  the  best  remedy  ;  when  it  is  more  chronic,  and  the  pain  is  chiefly 
nocturnal,  iodide  of  potassium  may  advantageously  be  given. 

SCIATICA. 

The  characteristic  feature  of  sciatica  is  pain  of  a  neuralgic  character  in 
the  course  of  the  great  sciatic  nerve.  The  affection  is  believed  in  the  great 
majority  of  cases  to  be  due  to  chronic  rheumatic  inflammation  of  the  sheath 
of  the  nerve,  and  some  thickening  of  the  epineurium  has  been  recognized 
after  death  in  a  few  instances.  In  other  cases  pain  of  a  similar  character  may 
be  the  result  of  pressure  on  the  nerve  by  tumours  in  the  pelvis  or  gluteal  region, 
or  occasionally  from  affection  of  the  cord  or  disease  of  the  spine  in  the  lower 
lumbar  or  sacral  region.  Sciatica  is  much  more  common  in  males  than  in  females, 
and  occurs  most  frequently  between  forty  and  fifty.  It  frequently  arises  from 
exposure  to  cold  or  damp. 

The  Symptoms  of  sciatica  are  pain  in  the  buttock,  the  back  of  the  thigh,  and 
the  leg  below  the  knee.  The  pain  may  amount  merely  to  uneasiness,  or  be 
intense  and  paroxysmal.  It  is  usually  aggravated  by  movement,  often  to 
such  an  extent  as  to  render  locomotion  impossible.  When  the  pain  extends  to 
the  foot  it  is  felt  chiefly  on  the  outer  side,  the  inner  being  supplied  by  the 
long  saphenous  nerve  from  the  lumbar  plexus.  By  pressing  with  the  point  of 
the  finger,  tenderness  will  be  found  in  the  course  of  the  nerve.  This  is  most 
marked  in  the  hollow  between  the  trochanter  and  the  tuberosity  of  the 
ischium,  and  down  the  back  of  the  thigh.  The  external  popliteal  nerve  is 
also  sometimes  acutely  tender  where  it  winds  round  the  upper  end  of  the 
fibula.  When  the  patient  is  lying  on  his  back,  if  the  limb  be  raised  with  the 
knee  extended,  acute  pain  is  felt  in  the  buttock  as  soon  as  the  sciatic  nerve 
becomes  tense.  If  now  the  knee  be  flexed  so  as  to  relax  the  nerve,  flexion  of 
the  hip  can  be  carried  considerably  further  without  pain.  Numbness  in  some 
of  the  parts  supplied  by  the  nerve  is  not  uncommon,  especially  on  the  outer 
side  of  the  foot.  Motor  paralysis  never  results  from  simj^le  sciatica,  but  there 
may  be  some  weakness  or  even  wasting  of  the  limb  from  want  of  use.  The 
affection  is  very  chronic,  often  lasting  many  weeks  or  even  months. 

The  Diagnosis  of  sciatica  is  made  by  attention  to  the  symptoms  just  described. 
It  is  most  frequently  confounded  with  strumous  disease  or  chronic  rheumatic 
arthritis  of  the  hip.  The  distinction  is  in  most  cases  easily  made  by  observing 
that  the  movements  of  the  hip-joint  are  free  and  unaccompanied  by  pain, 
unless  flexion  is  carried  to  such  an  extent  as  to  render  the  nerve  tense.  In 
rheumatoid  arthritis  the  grating  felt  in  the  joint  on  movement  will  usually 
indicate  the  nature  of  the  disease  ;  with  the  "  lightning  pains"  of  locomotor 
ataxy  it  must  not  be  confounded.  In  all  cases  of  sciatica  a  careful  examina- 
tion of  the  buttock  must  be  made  for  a  tumour  in  that  region  :  the  lower 
part  of  the  spine  must  be  examined  for  signs  of  caries,  and  the  finger  might 
be  passed  into  the  rectum  to  feel  for  a  pelvic  tumour,  as  in  these  conditions 
local  treatment  directed  to  the  course  of  the  nerve  could  be  of  but  little  use. 

Treatment. — The  constitutional  treatment  already  recommended  for  rheu- 
matic neuritis  must  be  adopted.  The  limb  must  be  wrapped  in  flannel. 
Counter-irritation  along  the  line  of  the  nerve  in  the  early  stages  by  mustard 
plasters,  and  later  on  by  blisters  is  most  useful.  The  application  of  a  long 
strip  of  capsicum-rubber  plaster  along  the  line  of  the  nerve  often  has  a  good 
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effect.  Hot  l)aths  usually  give  considerable  relief.  Stimulating  applications, 
as  the  ammonia  or  compound  camphor  liniment,  may  be  of  use  ;  and  sedatives, 
as  the  opium  or  belladonna  liniment,  may  ease  the  pain,  but  they  do  little 
to  cure.  Hypodermic  injection  of  cocaine  has  proved  very  useful.  Gowers 
recommends  that  the  injections  be  made  pretty  deeply,  but  not  into  the  nerve  ; 
the  dose  may  be  rapidly  increased  from  one-twelfth  to  a  third  or  half  a  grain. 
Hypodermic  injections  of  morphia  should  be  resorted  to  only  when  the  patient 
is  suffering  from  want  of  sleep  due  to  the  pain.  They  exert  no  curative 
influence. 

If  the  constitutional  treatment  and  external  apphcations  fail,  as  they  very 
frequently  do,  two  modes  of  treatment  may  be  adopted — acupuncture  and 
nerve-stretching. 

Acupuncture  is  thus  performed.  The  patient  is  laid  on  his  face,  and  the 
tender  points  of  the  nerve  found  by  pressure.  Long  fine  needles  are  then 
thrust  in  so  as  if  possible  to  puncture  the  nerve.  When  the  needle  touches 
the  nerve  the  patient  complains  of  a  sudden  pain  down  the  thigh.  The 
number  of  the  needles  used  should  not  exceed  six.  They  may  be  left  in  for 
a  few  minutes.    This  treatment  sometimes  gives  permanent  relief. 

Our  last  resource  is,  however,  Stretching  the  Sciatic  Nerve.  (See  Vol.  I., 
p.  4D8.)  This  operation  has  been  more  successful  in  sciatica  than  in  any 
other  painful  affection  for  which  it  has  been  undertaken.  Nocht  has  collected 
24  cases  :  of  these  IG  were  quickly,  5  slowly,  relieved  ;  in  2  the  operation 
failed ;  and  1  died.  Marshall  finds  that  of  9  cases  which  occurred  in 
University  College  Hospital,  4  were  decidedly  improved,  4  were  relieved,  and 
1  failed. 

The  operation  is  thus  performed.  The  patient  is  laid  upon  his  face  and 
a  vertical  incision,  about  three  inches  in  length,  is  made  a  little  above 
the  middle  of  the  back  of  the  thigh.  The  deep  fascia  is  opened  and  the 
contiguous  borders  of  the  semitendinosus  and  biceps  are  separated  with 
the  finger.  The  wound  being  now  held  open  by  copper  spatulse,  the  sciatic 
nerve  comes  into  view  and  is  raised  out  of  the  wound  by  passing  the 
finger  beneath  it,  the  knee  being  flexed  to  relieve  it  from  tension.  It  is  then 
pulled  forcibly  in  both  directions  for  about  five  minutes.  Marshall  demon- 
strated that  any  force  which  can  be  applied  while  holding  the  nerve  between 
the  finger  and  thumb  may  safely  be  used.  The  experiments  of  Johnson, 
Trombetta,  Ceccherelli,  and  others,  have  shown  that  the  breaking  strain  of  a 
healthy  sciatic  nerve  is  never  under  eighty  pounds.  The  wound  after  the 
operation  must  be  car-efully  drained  and  dressed  by  some  antiseptic  method, 
and  it  is  better  to  apply  an  anterior  splint  for  a  week  or  ten  days. 

Some  Surgeons  jjrefer  exposing  the  nerve  at  a  higher  point,  below  the  lower 
border  of  the  gluteus  maximus.  If  the  operation  be  performed  at  this  point, 
the  whole  of  the  hamstring  muscles  together  must  be  drawn  to  the  inner  side 
of  the  wound,  and  the  nerve  sought  for  external  to  them.  If  necessary,  the 
lower  fibres  of  the  gluteus  may  be  divided.  There  is  no  particular  advantage 
in  this  mode  of  operating,  and  the  resulting  wound  is  deeper  and  more  difficult 
to  treat  owing  to  its  situation. 

Trombetta  and  Billroth  suggested  stretching  the  nerve  by  means  of 
forcible  flexion  of  the  hip  with  the  knee  extended  and  the  foot  flexed.  That 
a  very  great  strain  can  be  put  upon  the  nerve  in  this  Avay  is  evident,  and  the 
method  might  very  well  be  tried  before  proceeding  to  the  more  severe  opera- 
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tioii  just  described.  It  is  best  done  by  flexing  the  thigh  fully  on  the 
abdomen  with  the  knee  bent,  and  then,  while  the  thigh  is  fixed,  extending 
the  leg. 

The  conductivity  of  the  sciatic  nerve  is  not  affected  at  all,  or  only  to  a  very 
shght  degree,  by  force  used  in  the  operation.  It  has  been  suggested  that  this 
acts  by  breaking  down  adhesions  either  amongst  the  fibres  or  between  tlie 
sheath  and  surrounding  structures.  Marshall  believes  it  acts  by  stretching  or 
even  rupturing  the  small  nervi  nervorum  ramifying  in  the  perineurium  and  in 
the  epineurium,  which  must  be  more  or  less  implicated  and  pressed  upon  by 
any  inflammatoiy  growth  or  exudation  in  chronic  neuritis. 

NEURALGIA. 

Neuralgia  frequently  occurs  in  surgical  practice,  either  complicating  other 
diseases,  or  as  a  distinct  affection  simulating  closely  various  organic  lesions, 
more  especially  of  joints  and  bones. 

Symptoms. — The  pain  in  neuralgia  is  the  essential  symptom.  It  may  be 
of  two  kinds  :  either  following  anatomically  the  course  of  a  nerve  and  the 
distribution  of  its  filaments  ;  or  affecting  a  considerable  portion  of  the 
surfiice  without  reference  to  any  special  nerve.  It  is  of  all  degrees  of 
severity,  sometimes  moderate,  sometimes  unbearable,  even  by  those  who 
possess  the  greatest  fortitude.  When  severe,  it  usually  comes  on  suddenly, 
with  a  kind  of  shock,  and  continues  as  a  sharp,  darting,  or  tearing  sensa- 
tion, coursing  along  the  trunk  or  ramifications  of  the  affected  nerve,  the 
distribution  of  which  may  often  be  distinctly  indicated  by  the  dii-ection  the 
pain  takes.  It  is  often  accompanied  by  other  sensations,  such  as  a  tickling, 
smarting,  or  creeping  feeling  on  the  affected  surface  ;  it  is  in  some  instances 
relieved  by  pressure,  in  others  increased  by  the  slightest  touch  or  movement 
of  the  part.  Occasionally  there  is  a  spasm  in  the  muscles  supplied  by  the 
affected  nerve  ;  in  other  cases,  there  are  heat  and  redness  of  the  surfiice,  with 
increased  secretion  from  the  neighbouring  organs,  as  a  flow  of  saliva  or  tears 
when  the  nerves  of  the  jaw  or  eye  are  implicated.  The  duration  of  an  attack 
may  vary  from  a  few  moments  to  many  days  or  months.  The  pain  is  most 
commonly  intermittent  or  remittent ;  it  is  often  irregularly  so,  but  in  some 
instances  the  periodicity  is  well  marked. 

Situations. — This  disease  may  affect  almost  any  part  of  the  body  ;  it  is 
most  commonly  seated  distinctly  in  the  trunk  and  branches  of  a  nerve.  The 
divisions  of  the  fifth  pair  are  the  most  frequent  seat  of  neuralgia  ;  the  j^ain 
may  extend  to  all  the  branches  of  this  nerve  on  one  side  of  the  head  and" 
face,  but  more  commonly  it  is  confined  to  one  of  its  principal  divisions, 
such  as  the  infra-orbital,  which  is  especially  liable  to  be  affected  ;  in  many 
instances  it  is  seated  in  the  temporal  and  dental  nerves.  Not  unfrequently 
some  of  the  terminal  twigs  alone  of  one  of  these  nerves  become  the  seat  of 
intense  pain  ;  thus  occasionally  the  affection  is  found  limited  to  a  patch  on 
the  cheek,  brow,  or  temple,  from  which  it  scarcely  ever  shifts.  The  posterior 
branches  of  the  dorsal  spinal  nerves,  and  the  intercostals,  are  also  very 
commonly  affected,  though  not  to  the  same  extent  as  the  fifth  pair.  In  other 
cases  the  whole  of  an  organ,  or  part,  becomes  the  seat  of  neuralgia,  though  no 
one  nerve  may  apipear  to  be  distinctly  implicated  :  thus  the  testes,  the  breast, 
the  uterine  organs,  or  one  of  the  larger  joints,  as  the  hip  or  knee,  are  occa- 
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sionally  the  seat  of  severe  suffering  of  this  kind.  Extreme  cutaneous  sen- 
sibility is  a  marked  feature  ia  some  cases  :  the  patient  wincing  and  suffering 
severely  whenever  the  skin  is  pinched  or  touched,  however  lightly. 

Causes. — The  causes  of  this  painful  affection  are  very  various  :  they  may 
be  constitutional  or  local.  It  seldom  occurs  in  strong  and  healthy  individuals, 
but  is  almost  invariably  associated  with  want  of  power,  unless  it  be  occasioned 
by  some  local  mechanical  cause.  Depressing  influences  of  all  kinds  are  especi- 
ally apt  to  produce  it  :  thus,  debilitating  diseases,  mental  depression,  and 
particularly  exposure  to  malaria,  are  common  occasioning  causes  ;  those  forms 
of  the  disease  that  arise  from  malarial  influences,  or  from  exposure  to  simple 
cold  and  wet,  usually  assume  a  very  intermitting  or  periodical  character,  and 
are  commonly  seated  in  the  nerves  of  the  head.  The  hysterical  temperament 
very  frequently  disposes  to  the  spinal  and  articular  forms  of  neuralgia.  There 
is  no  constitutional  condition  with  which  neuralgia  is  more  ft'equently 
associated  than  with  anaemia  ;  hence  its  frequency  in  females.  As  Romberg 
somewhat  poetically  says,  "  Neuralgia  is  the  prayer  of  the  nerve  for  healthy 
blood."  Various  sources  of  peripheral  irritaiion,  as  loaded  bowels,  the  irrita- 
tion of  worms,  carious  teeth,  uterine  disease,  and  calculus,  may  be  recognized 
as  producing  some  of  the  more  obscure  varieties  of  the  disease.  Exposure  to 
cold  is  a  common  cause. 

Neuralgia  may  arise  also  from  any  compression  exercised  upon  the  trunk  of 
a  nerve  ;  and  in  this  way,  indeed,  some  of  the  more  intractable  forms  of  the 
affection  have  their  origin.  Thus,  thickening  of  the  fibrous  sheath,  the 
pressure  of  a  tumour  of  any  kind,  or  of  a  piece  of  dead  bone,  may  give  rise 
to  the  most  intense  pain  in  the  part  supplied  by  the  irritated  nerve  ;  and  it  is 
not  improbable  that,  in  many  of  the  cases  of  neuralgia  in  the  branches  of  the 
fifth  nerve,  pain  may  be  owing  to  periosteal  inflammation,  or  to  some  other 
disease  of  the  osseous  canals  through  which  the  divisions  of  the  nerve  pass. 

Diagnosis. — The  diagnosis  of  neuralgia,  though  usually  made  without 
any  difficulty,  is  in  some  cases  a  little  embarrassing,  as  the  pain  may  occa- 
sionally simulate  that  of  organic  disease  or  inflammation  of  the  part.  From 
organic  disease  of  the  part  that  is  the  seat  of  suffering,  such  as  the  hip,  the 
knee,  the  testis,  or  the  breast,  this  disease  may  usually  be  distinguished  by 
the  co-existence  of  heightened  cutaneous  sensibility,  the  existence  of  the 
hysterical  temperament,  and  the  absence  of  the  other  signs  that  would 
accompany  lesion  of  structure  in  the  part  affected.  From  inflammation  the 
diagnosis  is  usually  sufficiently  easy,  by  attending  to  the  intermittent  chai'acter 
of  the  neuralgic  pain,  to  its  occurrence  in  hysterical  subjects,  and  to  the 
absence  of  the  constitutional  symptoms  of  inflammation.  But  occasionally 
when  local  inflammatory  irritation  is  conjoined  with  the  neuralgia,  the 
diagnosis  is  difficult.  Here  the  presence  of  cutaneous  hyperajsthesia  and  the 
relief  of  the  pain  by  firm  pressure  will  indicate  neuralgia  ;  whereas,  in  in- 
flammation, there  is  no  tenderness  of  surface,  but  the  suffering  is  aggravated 
by  deep  pressure. 

Treatment. — The  treatment  of  neuralgia  must  have  reference  to  its  cause, 
and  will  be  successful  or  not  according  as  this  can  be  more  or  less  readily 
removed.  So  long  as  the  conditions  that  primarily  occasion  the  disease  per- 
sist, the  pain  is  likely  to  continue  :  and  if  these  conditions  be  irremovable, 
the  disease  may  be  looked  upon  as  necessarily  incurable,  though  the  suffering 
may  be  alleviated  by  appropriate  means.    When  it  arises  from  any  central 
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nervous  aifection,  there  may  be  fear  of  the  ultimate  occurrence  of  disease  of  a 
more  serious  type,  such  as  epilepsy  or  insanity. 

When  it  occurs  as  the  consequence  of  auEemia,  or  in  the  hysterical  tempera- 
ment, the  administration  of  the  more  stimulating  and  stronger  preparations  of 
iron,  such  as  the  sulphate  or  the  perchloride,  or  the  mistura  ferri  composita, 
either  alone  or  in  combination  with  quinine,  with  attention  to  the  state  of  the 
bowels  and  of  the  uterine  functions,  and  a  regimen  calculated  to  improve  the 
general  health,  such  as  sea-bathing,  the  cold  douche  or  cold  sponging,  will  be 
of  essential  service.  In  some  of  these  cases  the  combination  of  zinc,  especi- 
ally the  valerianate,  with  assafoetida,  will  give  relief  when  iron  fails.  When 
the  neuralgia  is  distinctly  periodical,  quinine  in  full  doses,  or  the  liquor 
arsenicalis,  will  often  speedily  effect  a  cure.  When  it  is  rheumatic,  occuiTing  in 
debihtated  subjects,  and  attended  by  distinct  nocturnal  exacei'bations  of  pain, 
no  remedy  has  so  great  an  effect  upon  it  as  the  iodide  of  potassium,  especially 
when  administered  in  combination  with  quinine.  In  the  more  protracted 
forms  of  the  disease,  relief  may  occasionally  be  given  by  attention  to  the 
state  of  the  liver  and  digestive  organs,  by  a  course  of  some  of  the  more 
purgative  mineral  waters,  and  by  the  occasional  administration  of  aloetics, 
followed  by  tonic  remedies.  Gelsemium  has  been  used  with  considerable 
success  ;  the  tincture  may  be  given  every  six  hours  in  15  minim  doses,  or  the 
alkaloid  gelsemine  may  be  injected  subcutaneously  in  doses  of  -^-^  to  gV  of 
a  grain.  In  some  cases,  especially  when  the  disease  affects  the  branches  of 
the  fifth  nerve,  croton  chloral  hydrate  in  doses  of  1^  grain  to  5  grains,  may 
give  relief.  Antipyrin  occasionally  proves  useful  ;  five  to  fifteen  grains  may 
be  given  every  six  hours. 

Local  applications  of  a  sedative  kind,  such  as  chloroform,  belladonna, 
aconite,  opium,  &c.,  are  often  useful  adjuncts  to  constitutional  treatment. 
Solid  menthol  rubbed  on  the  part  sometimes  relieves  the  pain  in  neuralgia  of 
the  face.  Chloral  and  camphor  rubbed  together  in  equal  parts  form  a  liquid 
which  may  be  painted  over  the  painful  area  with  benefit  in  many  cases.  By 
far  the  readiest  mode  of  affoi'ding  relief  locally  is  the  hypodermic  injection  of 
from  one-sixth  to  a  quarter  of  a  grain  of  morphia.  More  than  this  it  is 
unsafe  to  begin  with  ;  but  the  quantity  may  be  enormously  increased.  I  have 
had  a  patient  who,  to  relieve  the  pains  attending  cancer  of  the  rectum  and 
anus,  required  no  less  than  six  grains  to  be  injected  every  twelfth  hour.  In 
some  cases  a  single  injection  has  cured  neuralgia  which  has  resisted  all  other 
means.  Hypodermic  injections  of-  cocaine  may  in  some  cases  give  temporary 
ease.  Eelief  may  often  be  obtained  by  the  use  of  electricity  in  the  form  of 
the  continuous  current.  The  positive  sponge  must  be  applied  to  some 
convenient  place  near  the  seat  of  pain,  while  the  neuralgic  spot  is  gently 
rubbed  Avith  the  negative  until  the  skin  is  reddened.  In  exceptional  cases 
the  relief  is  permanent.  Granville  has  in  some  cases  seen  permanent  relief 
produced  by  rapid  light  percussion  by  means  of  an  instrument  called  a 
"  percuteur." 

In  many  cases  all  these  means,  however,  are  unfortunately  unavailing,  and 
the  sufferer  is  doomed  to  an  existence  of  almost  constant  pain,  except  at  times 
when  the  disease  appears  to  cease  of  itself,  or  has  its  intensity  blunted  by  the 
administration  of  the  more  powerful  sedatives,  such  as  morphia  hypodermically, 
or  veratria,  aconite,  or  atropine  externally.  In  these  distressing  cases  the 
sufferer  is  ready  to  grasp  at  any  means  of  relief  that  is  held  out  to  him  :  and 
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stretching  of  the  aiFected  nerve  is  now  frequently  undertaken  in  the  hope 
of  relieving,  if  not  completely  removing,  the  affection.  This  operation  has 
already  been  described  (Vol.  I.,  p.  499).  It  was  there  pointed  out  that  the  effect 
produced  varies  considerably  according  to  the  size  of  the  nerve  operated 
on.  In  small  nerves,  such  as  those  of  the  face,  the  conductivity  of  the  nerve 
is  abolished  as  completely  as  if  it  had  been  divided,  but  as  its  contimiity  is 
not  interrupted,  repair  always  takes  place,  and  after  a  time  its  functioa  is 
restored.  In  the  larger  nerves,  even  when  considerable  force  is  used,  the  con- 
ductivity is  not  completely  abolished,  although  it  may  be  modified  for  a  time. 
It  is  only  when  great  force  is  used  that  the  breaking  up  of  the  medullary 
sheath  observed  by  Leuterman  and  Horsley  takes  place.  We  have  seen  that 
iu  sciatica,  in  which  the  disease  is  seated  in  the  actual  trunk  of  the  nerve, 
great  benefit  is  usually  derived  from  nerve-stretching,  and  probably  the  same 
result  may  be  hoped  for  when  a  similar  condition  exists  in  other  nerves.  In 
the  majority  of  cases  of  neuralgia,  however,  the  cause  is  either  some  peripheral 
irritation  of  the  terminal  branches  or  some  central  disease,  and  in  these  but 
little  is  to  be  expected  fi'om  the  operation.  In  the  former  case  there  might 
be  temporary  relief  until  repair  of  the  nerve  was  accomplished  :  and  in  the 
latter,  although  experience  has  shown  that  there  may  be  some  improvement, 
ti^iis  is  only  of  a  temporary  character. 

When  stretching  has  failed,  section  of  the  affected  nerve  is  not  unfre- 
quently  recommended  as  a  last  chance  of  the  removal  of  the  disease.  Simple 
section  of  the  smaller  nerves  is  now  replaced  by  stretching,  which,  as  has  just 
been  stated,  temporarily  abolishes  their  conductivity.  Division  is  undertaken 
with  the  intention  of  permanently  destroying  the  continuity  of  the  nerve,  and 
to  ensure  this  about  a  third  or  half  an  inch  of  the  trunk  must  be  cut  away.  As 
with  stretching,  however,  it  is  clear  that  the  operation,  though  occasion- 
ally productive  of  temporary  relief,  cannot  in  most  cases  be  expected  to 
benefit  the  patient  permanently  ;  for  by  it  the  cause  of  the  neuralgia  is 
not  removed,  and  it  can  consequently  be  of  service  only  when  the  pain  is 
peripheral,  occasioned  by  some  local  irritation  existing  between  the  part  cut 
and  the  terminal  branches  of  the  nerve.  If  the  neuralgia  depend  on  any 
central  cause,  or  on  local  irritation  existing  higher  up  than  the  point  divided, 
the  operation  must  eventually  be  useless.  Thus,  if  the  source  of  irritation 
exist  iu  the  terminal  branches  of  the  infra-orljital  nerve,  division  of  this  trunk 
might  be  useful  ;  but  if  the  pain  be  occasioned  by  any  pressure  to  which  this 
nerve  may  be  subjected  in  its  passage  through  its  canal  by  a  carious  state  of 
the  bones,  or  by  disease  of  the  periosteum,  it  would  be  unavailing  ;  though 
it  is  remai'kable  that  it  not  unfrequently  happens  that  there  is  after  these 
operations  a  temporary  cessation  of  pain  for  a  few  weeks  or  months.  In  some 
of  these  cases,  however,  the  pain  shifts  its  seat  from  the  branch  operated  upon 
to  another  division  of  the  same  trunk  :  thus,  if  the  infra-orbital  have  been 
divided,  the  inferior  dental  or  submental  nerve  becomes  the  seat  of  pain.  Or 
this  may  ascend,  as  it  were,  to  the  point  at  which  the  nerve  was  divided  ;  thus, 
after  amputation  for  neuralgia  of  the  knee,  the  pain  may  return  in  the  stump, 
and  again  when  this  is  removed  a  second  or  even  third  time. 

Facial  or  Trigeminal  Neuralgia  is  the  most  common  form  of  the 
disease  and  that  for  which  some  kind  of  operative  interference  is  most  often 
required.  The  pain  in  some  cases  is  intense  and  paroxysmal,  and  the  disease 
is  then  known  as  Epileptiform  neuralgia  or  Tic  douloureux.    The  pain 
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in  such  cases  often  starts  from  definite  spots  which  will  be  found  to  be  ex- 
tremely tender  on  pressure.  When  the  ophthalmic  division  is  affected  tender 
spots  may  be  found  at  the  supra-orbital  notch,  on  the  nose  between  the  nasal 
bone  and  cartilage,  and  on  the  scalp  above  the  parietal  eminence.  In  neuralgia 
of  the  superior  maxillary  division  tenderness  may  be  found  over  the  infra- 
orbital foi'amen,  over  the  malar  foramen  in  the  malar  bone,  and  rarely  along 
the  upper  gum  and  in  the  palate.  Tender  spots  along  the  branches  of  the 
inferior  maxillary  may  be  found  at  the  mental  foramen,  along  the  side  of  the 
tongue,  and  sometimes  in  front  of  the  ear  and  in  the  lower  lip. 

In  considering  the  various  operations  which  may  be  required  for  the  relief 
of  trigeminal  neuralgia,  it  will  be  convenient  to  consider  first  the  methods  by 
which  the  different  branches  may  be  stretched  or  excised. 

First  or  Ophthalmic  Division  of  the  Fifth. — It  is  evident  that  the 
frontal  branch  of  this  nerve  is  the  only  part  that  can  be  either  stretched  or 
divided.  The  frontal  divides  about  the  middle  of  the  orbit  into  the  supra- 
trochlear and  supra-orbital  branches.  The  supra-orbital  leaves  the  orbit 
usually  as  a  single  trunk,  and  can  be  isolated  without  difficulty.  The  position 
of  the  nerve  is  recognized  by  feeling  for  the  supra-orbital  notch,  through 
which  it  passes.  The  nerve  may  be  stretched  subcutaneously  by  making  u 
small  puncture  with  a  tenotome  about  a  quarter  of  an  inch  on  one  side  of 
the  notch.  A  blunt  hook  is  inserted  through  this  and  forcibly  scraped  along 
the  bone  until  its  point  has  passed  the  line  of  the  nerve.  The  skin  of  the 
forehead  must  be  pulled  upwards  so  as  to  make  it  tense,  and  there  will  then 
be  no  difficulty  in  ascertaining  by  the  sense  of  resistance  whether  the  nerve 
has  been  hooked  or  not.  If  it  be  felt  upon  the  hook,  the  skin  of  the  forehead 
being  pulled  forcibly  upwards,  the  nerve  may  be  firmly  stretched. 

It  is,  however,  better  to  expose  the  nerve  by  an  incision  through  which 
stretching  or  excision  may  be  done.  The  skin  of  the  forehead  must  be  drawn 
up  and  the  eyelid  down,  and  a  curved  incision  about  an  inch  in  length  must 
be  made  parallel  to  the  eyebrow  and  a  little  below  it,  the  centre  of  the  wound 
being  opposite  the  notch.  The  fibres  of  the  orbicularis  palpebrarum  may  then 
be  separated  by  a  blunt  instrument,  and  the  nerve  exposed  as  it  leaves  the 
orbit  lying  closely  upon  the  bone.  It  may  then  be  stretched,  or  a  piece  cut 
out  as  desired.  Horsley  finds  that  the  nerve  can  usually  be  traced  back 
without  difficulty  to  the  division  of  the  frontal,  and  thus  the  supratrochlear 
nerve  can  also  be  divided. 

The  supratrochlear  is  too  small,  and,  as  a  rule,  too  much  broken  up  into 
branches  to  be  isolated  and  sti'etched.  Should  it  be  necessary  to  expose  the 
nerve  separately,  it  will  be  found  at  a  point  where  a  line  drawn  upwards  from 
the  angle  of  the  mouth  through  the  inner  canthus  meets  the  margin  of  the 
orbit. 

The  Second  or  Superior  Maxillary  Branch  of  the  Fifth. — This  nerve, 
after  crossing  the  spheno-maxillary  fossa,  enters  a  canal  in  the  floor  of  the 
orbit,  and  appears  on  the  face  through  the  infra-orbital  foramen.  The  nerve 
has  been  divided  as  it  leaves  the  foramen,  in  the  canal,  and  in  the  spheno- 
maxillary fossa.  The  situation  of  the  infra-orbital  foramen  is  found  by 
drawing  a  line  from  the  supra-orbital  notch  to  the  interval  between  the  two 
bicuspid  teeth  of  the  lower  jaw.  This  line  crosses  the  infra-orbital  foramen, 
and  if  prolonged  will  show  the  position  also  of  the  mental  foramen.  The 
infra-orbital  foramen  is  situated  about  half  an  inch  below  the  lower  margin  of 
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tlie  orbit.  The  nerve  lies  rather  deeply,  but  cau  be  stretched  subcutaneously 
ill  the  same  way  as  the  supra-orbital,  by  puncturing  the  skin  with  a  tenotome 
and  grappling  for  the  nerve  with  a  blunt  hook,  the  point  of  which  is  made 
to  scrape  along  the  bone  below  the  foramen.  "When  stretching  it,  the  upper 
lip  and  cheek  must  be  drawn  forcibly  downwards.  Subcutaneous  section 
can  be  done  in  the  same  situation  with  a  tenotome.  To  expose  the  nerve  a 
curved  incision,  arranged  so  as  to  fall  into  the  lines  of  the  face,  and  about  one 
inch  in  length,  should  be  made  with  its  mid-point  over  the  foramen.  After 
dividing  the  skin  the  levator  labii  superioris  must  be  cut  through,  and  the 
nerve  then  comes  into  view,  and  when  the  bleeding  has  been  arrested,  can  be 
exposed  and  stretched  or  excised.  This  operation,  however,  can  be  of  little 
use  when  the  teeth  are  the  seat  of  the  neuralgic  pain,  as  the  anterior  dental 
nerve  is  not  affected  by  the  section.  To  divide  this,  it  is  recommended  by 
Malgaigne  to  make  the  incision  parallel  to  the  margin  of  the  orbit  and 
immediately  below  it.  "A  few  fibres  of  the  orbicularis  palpebrarum  are  cut 
through,  the  origin  of  the  levator  labii  superioris  turned  down  and  the  nerve 
thus  exposed  at  the  foramen.  The  palpebral  ligament  is  then  separated  from 
the  margin  of  the  orbit,  and  pushed  upwards  with  the  fat  and  the  eyeball  so 
as  to  expose  the  floor  of  the  orbit.  The  nerve  is  next  cut  through  as  it  lies  in 
the  canal  in  the  floor  of  the  orbit,  with  a  strong  tenotome,  which  is  made  to 
penetrate  the  antrum,  and  the  terminal  branch  being  seized  in  a  pair  of 
forceps  at  the  infra-orbital  foramen,  it  is  forcibly  dragged  out  of  the  canal  by 
which  the  anterior  dental  branches  are  ruptured.  The  free  part  is  then  cut 
ofT.  This  operation  is  apt  to  be  follow'ed  by  suppuration  in  the  antrum  and 
orbit.  Langenl)eck  and  Hiitcr  have  recommended  that  instead  of  opening  up 
the  orbit,  the  nerve  should  be  divided  subcutaneously  just  before  it  enters  the 
canal.  To  do  this  a  puncture  is  made  in  the  skin  immediately  below  the 
outer  commissure  of  the  lids,  and  a  blunt  tenotome  is  pushed  backwards  and 
downwards  till  its  point  is  felt  to  be  in  the  spheno-maxillary  fissure.  The 
nerve  is  then  pulled  forcibly  where  it  has  been  exposed  at  the  infra-orbital 
foramen,  while  the  tenotome  is  made  to  shave  along  the  maxillary  border 
of  the  fissure.  As  soon  as  the  trunk  is  divided,  it  can  be  pulled  out  of  the 
canal. 

On  account  of  the  frequent  failure  of  these  simpler  methods  numerous 
operations  have  been  devised  for  the  free  excision  of  the  superior  maxillary 
nerve  with  or  without  Meckel's  ganglion.  This  may  be  done  through  the 
antrum,  as  recommended  by  Carnochan.  A  V-shaped  incision  is  made  below 
the  orbit,  one  limb  commencing  on  the  lower  margin  near  the  inner  canthus, 
the  other  beginning  half  an  inch  below  the  outer  canthus,  and  the  two  join- 
ing each  other  at  a  point  below  the  infra-orbital  foramen.  The  flap  is  turned 
upwards  and  the  nerve  traced  to  the  canal.  From  the  apex  of  the  V  an  incision 
is  made  vertically  downwards  through  the  cheek  and  upper  lip  into  the 
mouth.  The  whole  anterior  wall  of  the  antrum  is  then  exposed  by  raising  the 
flap  with  the  periosteum  from  the  bone.  The  palpebral  ligament  is  then 
divided  and  the  fat  of  the  orbit  raised.  A  small  piece  of  the  margin  of  the 
orbit  must  then  be  cut  away,  so  as  to  expose  the  nerve  in  its  canal,  the  antrum 
being  opened  at  the  same  time.  The  anterior  wall  of  the  antrum  must  then  be 
freely  removed,  so  as  to  give  sufficient  room.  The  posterior  wall  is  next  per- 
forated with  a  chisel  or  trephine  and  the  fragments  removed,  so  as  to  open  up 
the  spheno-maxillary  fossa.    The  nerve  may  now  be  followed  back  and  divided 
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near  the  foramen  rotuudum.  In  doing  tliis  the  termination  of  tlie  internal 
maxillary  artery  may  be  wounded.  If  this  happens  the  vessel  may  be  twisted 
or  tied,  or  if  this  fails  the  bleeding  may  be  arrested  by  the  cautery.  Various 
modifications  of  this  method  have  been  employed  by  .Chavasse,  Treves,  and 
others. 

Suppuration  in  the  cavity  of  the  antrum  has  not  unfrequently  followed. 
In  a  case  operated  on  by  this  method  in  University  College  Hospital,  after 
avulsion  of  the  nerve  at  the  infra-orbital  foramen  had  failed,  a  mucous  polypus 
of  considerable  size  was  found  in  the  antrum.  The  operation  was  followed  by 
perfect  relief  of  the  neuralgia,  but  the  cavity  continued  to  discharge  pus  for 
several  months,  and  as  the  normal  aperture  did  not  allow  sufficient  drain- 
age, the  lower  angle  of  the  wound  had  to  be  kept  open  by  a  tube.  Possibly 
this  might  have  been  avoided  by  making  an  opening  from  the  lowest  part  of 
the  antrum  into  the  nose  at  the  time  of  the  operation  through  which  the 
cavity  might  have  beeu  syringed  out  with  an  antiseptic  fluid. 

Wagner,  Horsley  and  others  recommend  that  the  nerve  be  traced  backwards 
in  the  orbit.  Horsley  operates  as  follows  : — An  incision,  dividing  the  periosteum, 
is  made  along  the  inferior  orbital  margin  and  a  short  one  at  right  angles  to  it 
over  the  infra-orbital  foramen.  The  periosteum  is  turned  down  from  the  jaw 
until  the  nerve  is  exposed  and  can  be  divided  at  its  exit  from  the  foramen. 
The  periosteum  is  next  separated  from  the  floor  of  the  orbit,  and  the  infra- 
orbital canal  opened  up  with  sharp-pointed  bone  forceps.  In  this  way  the 
nerve  can  be  followed  back  and  divided  where  it  leaves  the  foramen  rotuudum. 
Horsley  recommends  that,  before  beginning  the  operation,  the  eyelids  should 
be  stitched  together  with  horse-hair  to  lessen  the  risk  of  conjunctivitis. 

Braun,  Liicke,  Lossen,  and  others  have  operated  in  the  pterygo-maxillary 
region.  In  order  to  expose  the  nerve  in  this  way,  an  incision  is  commenced 
just  behind  the  middle  of  the  outer  margin  of  the  orbit,  and  carried  down- 
wards to  a  point  opposite  the  last  upper  molar.  From  the  upper  end  of  this 
another  is  carried  backwards  to  the  root  of  the  zygoma.  The  malar  bone 
and  zygoma  are  cut  through,  and  the  arch  turned  down  with  the  masseter 
attached.  The  fat  beneath  is  then  pushed  back,  and  if  necessary  some  of  the 
fibres  of  the  temporal  muscle  which  are  inserted  into  the  posterior  part  of  the 
coronoid  process  of  the  jaw  are  divided.  The  posterior  part  of  the  superior 
maxilla  is  then  recognized  and  followed  upwards  and  backwards  to  the  spheno- 
maxillary fossa.  The  nerve  is  next  raised  with  a  blunt  hook  and  divided,  as 
large  a  piece  as  possible  being  removed.  As  the  internal  maxillary  artery  and 
a  plexus  of  veins  which  lie  in  the  fat  may  cause  troublesome  hasmorrhage, 
the  dissection  should  be  carried  out  with  a  blunt  instrument.  After  the 
operation  the  malar  bone  is  replaced  and  secured  by  sutures.  la  some  of  the 
cases  in  which  the  operation  has  been  performed  considerable  stiifness  of  the 
jaw  has  been  left. 

Third  or  Inferior  Maxillary  Division  of  the  Fifth. — The  chief 
branches  of  this  nerve,  the  lingual,  inferior  dental,  auriculo-temporal  and  buccal, 
have  been  submitted  to  operative  treatment  in  neuralgia. 

The  Ungual  is  easilyreached  from  within  themouth.  It  runs  obliquely  forwards 
to  the  side  of  the  tongue  from  a  point  immediately  internal  to  the  last  molar 
tooth.  It  is  covered  only  by  the  mucous  membrane,  and  forms  a  distinct 
ridge  if  the  tongue  be  pulled  forcibly  outwards  and  to  the  opposite  side.  In 
this  situation,  the  nerve  can  readily  be  seized  and  stretched  by  means  of  a 
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Ijluut  hook  forced  tlarough  the  mucous  membrane,  the  tongue  being  drawn 
to  the  opposite  side  while  the  nerve  is  being  pulled  upon.  Section  can 
be  made  by  putting  the  nerve  on  the  stretch,  and  passing  a  curved  bistoury  to 
the  inner  side  of  it  opposite  the  last  molar  tooth,  and  then  cutting  towards 
the  jaw.  To  remove  a  piece,  a  longitudinal  incision  should  be  made  through 
the  mucous  membrane  in  the  line  of  the  nerve,  which  may  then  be  drawn  out 
with  a  blunt  hook. 

The  mental  hranch  of  the  inferior  dental  is  easily  reached,  as  it  emerges 
from  the  dental  canal.  The  foramen  is  situated  directly  below  the  interval 
between  the  bicuspid  teeth.  The  nerve  can  be  stretched  subcutaneously  by 
making  a  puncture  in  the  skin  oj^posite  the  first  bicuspid  at  such  a  level  as  not 
to  penetrate  the  mouth.  A  blunt  hook  is  inserted  through  this,  and  forcibly 
scraped  along  the  bone  across  the  line  of  the  nerve.  The  lip  and  chin  must 
be  pulled  inwards  while  the  nerve  is  stretched.  The  nerve  may  also  be 
exposed,  and  a  piece  cut  out  if  desired  by  a  small  incision  in  the  same 
situation. 

The  main  trunh  of  the  inferior  dental  nerve  has  been  divided  within  the 
mouth  through  a  short  vertical  incision  along  the  anterior  border  of  the  ramus 
of  the  jaw.  The  soft  parts,  including  the  periosteum,  are  turned  from  the 
bone  and  the  nerve  exposed  as  it  enters  the  dental  foramen.  Various  methods 
have  also  been  devised  for  exposing  the  nerve  in  the  dental  canal,  by  turning 
the  soft  parts  from  the  jaw  and  opening  the  canal  with  a  trephine  or  chisel. 

The  auriculo-temporal  nerve  can  be  reached  where  it  crosses  the  root  of  the 
zygoma  after  emerging  from  above  the  parotid  gland.  It  lies  immediately 
behind  the  temporal  artery.  In  this  situation  it  can  be  exposed  by  a  small 
incision  parallel  to  its  course,  and  immediately  in  front  of  the  tragus,  care 
being  taken  to  avoid  the  artery.  Subcutaneous  stretching  had  better  not  be 
attempted  for  fear  of  injuring  the  temporal  artery. 

The  buccal  nerve  has  been  divided  from  the  mouth  by  an  incision  through 
the  mucous  membrane  opposite  the  middle  of  the  anterior  border  of  the 
ascending  ramus. 

The  results  of  these  operations  have  been  far  from  satisfactory.  Cases  of 
permanent  cure  have  been  recorded,  but  as  a  rule  the  relief  has  been  temporary, 
lasting  only  a  few  weeks  or  months.  This  is  especially  true  of  those  cases 
in  which  tlie  pain  is  referred  to  the  distribution  of  the  inferior  dental  nerve. 
The  more  radical  measure  has  therefore  been  adopted  of  excising  this  nerve 
between  the  skull  and  the  dental  foramen,  by  various  operations  which  are 
also  available  for  excision  of  the  lingual,  or  even  of  the  third  division  itself 
below  the  foramen  ovale.  The  different  procedures  were  fully  described 
by  William  Rose  in  his  Lettsomian  Lectures  of  1892.  Horsley  recommends 
the  following  operation,  which  has  also  been  adopted  by  Rose  and  others. 
The  eye  is  closed  by  a  horse-hair  suture  passed  through  a  fold  of  skin  in  each 
lid  to  protect  it  from  the  antiseptic  lotions.  An  incision  is  made  fi'om  above 
the  upper  border  of  the  root  of  the  zygoma  straight  down  in  front  of  the  tragus 
as  far  as  the  angle  of  the  jaw,  where  it  turns  forwards  just  below  the  lower 
border  of  the  jaw  as  far  as  the  facial  artery.  The  triangular  flap  thus  marked 
out  is  turned  forwards  and  upwards,  until  the  anterior  border  of  the  masseter 
is  reached.  The  edge  of  the  parotid  gland  and  the  lower  border  of  Stenson's 
duct  are  then  defined.  The  masseteric  fascia  is  divided  transversely  be- 
tween Stenson's  duct  and  the  highest  branch  of  the  facial  nerve  ;  then  the 


32 


DISEASES   OF  THE  NERVOUS  SYSTEM. 


edges  of  the  fascia  being  held  apart  with  retractors,  the  masseter  is  divided  in 
its  posterior  two-thirds.  Bleeding  is  arrested  by  the  application  of  hot  lotion 
and  during  the  deeper  parts  of  the  dissection  the  wound  should  be  illuminated 
with  an  electric  light  worn  on  the  forehead. 

The  periosteum  is  next  separated  from  the  exposed  portion  of  the  jaw,  and 
the  sigmoid  notch,  posterior  border  of  the  coronoid  process  and  the  neck  of 
the  jaw  defined.  The  notch  is  enlarged  downwards  as  far  as  the  dental 
foramen  by  taking  out  a  small  ring  of  bone  with  a  trephine  over  the  position 
of  the  foramen,  and  then  cutting  away  the  bridge  of  bone  which  remains 
between  the  sigmoid  notch  and  the  trephine  hole  with  bone  forceps.  The 
position  of  the  foramen  is  indicated  in  the  adult  by  a  point  fi'om  12  to  15 
mihimetres  below  the  sigmoid  notch.  Horsley  recommends  that  before  apply- 
ing the  trephine  the  lines  to  which  the  bone  forceps  will  be  applied  should  be 
marked  by  a  series  of  drill-holes  just  penetrating  the  bone.  On  dividing  the 
periosteum  on  the  inner  surface  of  the  jaw  the  inferior  dental  nerve  and  artery 
are  seen.  The  nerve  is  secured  by  a  silk  ligature  and  divided  at  the  dental 
foramen.  By  the  use  of  narrow  retractors  the  nerve  may  be  traced  up  behind 
tlie  border  of  the  external  pterygoid  muscle  and  again  divided  a  short  distance 
below  the  foramen  ovale.  The  lingual  nerve  which  lies  half  an  inch  internal 
to,  and  a  little  in  front  of,  the  inferior  dental,  may  be  similarly  treated.  It 
may  be  found  necessary  to  divide  the  internal  maxillary  artery  between  two 
ligatures. 

In  three  cases  in  which  recurrence  of  the  pain  occurred  after  the  inferior 
dental  nerve  had  been  excised  in  the  manner  above  described,  Horsley  has 
exposed  the  foramen  ovale  by  a  modification  of  the  Pancoast-Salzer  operation. 
A  flap  is  turned  down  from  the  temporal  region  as  far  as  the  zygoma  ;  the  latter 
is  divided  and  turned  downwards  with  the  masseter  ;  the  upper  part  of  the 
coronoid  process  together  with  the  lower  part  of  the  temporal  muscle  is 
removed  ;  and,  finally,  by  detaching  the  external  pterygoid  muscle  fi'om  the 
sphenoid  with  an  elevator  the  foramen  ovale  is  exposed.  In  two  cases  Horsley 
"  proceeded  with  a  suitable  long-handled  trephine  to  remove  the  bottom  of  the 
middle  fo^saof  the  skull  between  the  foramen  ovale  and  the  foramen  rotundum," 
and  severed  the  branches  of  the  fifth  nerve  within  the  skull  and  removed  them 
freely  outside.  In  the  third  case  the  skull  was  not  opened  but  the  nerve  was 
removed  from  the  foramen  ovale.  In  two  of  these  cases  the  result  was  satis- 
factory, but  in  the  third  case  the  pain  recurred  in  the  distribution  of  the  lirst 
division. 

As  a  last  resource  in  some  forms  of  trigeminal  neuralgia  in  which  all  other 
operative  measures  have  failed,  excision  of  the  Gasserian  ganglion  has  been 
practised.  This  formidable  operation  was  first  undertaken  by  William  Eose 
in  1890.  He  reached  the  ganglion  by  trephining  the  base  of  the  skull  at  the 
position  of  the  foramen  ovale.  The  foramen  is  exposed  by  turning  the 
zj-goma  with  the  masseter  downwards,  the  coronoid  process  and  temporal 
muscle  upwards,  and  separating  the  external  pterygoid  from  the  sphenoid. 
After  applying  the  trephine  around,  or  iu  front  of,  the  foramen  ovale,  the 
ganglion  is  removed  with  a  specially  made  cutting  hook.  The  first  two 
patients  operated  upon  by  Eose  were  free  from  pain  after  twenty-two  months 
and  twelve  months  respectively.  Hartley  and  Krause  have  reached  the  ganglion 
by  turning  down  a  flap  of  scalp  and  bone  from  the  temporal  region.  Horsley, 
who  beheves  complete  extirpation  of  the  G-asserian  ganglion  to  be  impossible 
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tin  account  of  its  intimate  relation  with  the  wall  of  the  cavernous  sinus,  has  in 
one  case  practised  avulsion  of  the  fifth  nerve  from  the  pons.  The  nerve  was 
j'eached  by  turning  down  a  large  temporal  flap,  cutting  away  the  squamous 
portion  of  the  temporal  bone,  opening  the  dura  mater  and  raising  the  temporal 
lobe  of  the  brain  with  a  broad  copper  retractor.  The  patient,  who  was  much 
weakened  by  the  prolonged  pain,  died  of  shock  seven  hours  after  the  operation. 

Keen  has  collected  40  cases  in  which  the  Gasserian  ganglion  has  been 
removed  up  to  1894  ;  the  table  includes  Horsley's  case  in  which  the  nerve  was 
divided  behind  the  ganglion.    Of  these  cases  six  were  fatal. 

The  desperate  condition  of  a  patient  suffering  from  the  most  severe  form  of 
trigeminal  neuralgia  justifies  any  operation  which,  without  grave  risk  to  life, 
offers  any  reasonable  hope  of  relief.  The  results  of  the  extreme  measures 
aboA'e  described  have  so  far  been  encouraging,  although  from  the  extreme 
difficulties  presented  they  are  hardly  likely  to  be  undertaken  except  by  the  most 
dexterous  operators. 

There  is  one  form  of  neuralgia  of  the  dental  nerves  that  is  so  severe  and  so 
persistent  in  its  duration,  and  so  paroxysmal  in  its  attacks,  that  it  constitutes 
a  true  Tic.  I  have  most  frequently  met  with  it  in  the  lower  jaw,  and  more 
commonly  in  women  than  in  men.  It  occurs  in  people  who  have  lost  teeth  ; 
and  the  pain,  which  is  excessively  acute,  commences  in  the  contracted  alveoU 
and  the  indurated  gum  covering  them.  It  appears  to  be  owing  to  the 
compression  of  the  terminal  branches  of  the  dental  nerves  by  the  contraction 
upon  them  of  the  empty  alveoli.  Taking  this  view  of  the  pathology  of  this 
form  of  neuralgia,  I  have  treated  it  by  the  removal  of  a  portion  of  the 
indurated  alveolar  border  and  gum.  Some  years  ago  I  did  this  by  removing 
a  V-shaped  piece  of  the  bone  by  means  of  a  Hey's  saw  ;  and  more  recently,  I 
have  in  addition  clipped  away  the  bone  by  means  of  cutting  pliers.  G-ros', 
who  has  directed  attention  to  this  form  of  neuralgia,  uses  the  pliers  only  for 
the  removal  of  the  affected  bone.  In  any  case  it  is  necessary  to  cut  into,  but 
not  through,  the  body  of  the  bone.  By  this  incision,  the  dental  canal  may  be 
opened  in  the  body  of  the  bone,  and  the  nerve  destroyed  by  means  of  the 
galvanic  cautery. 

MUSCULAR  TIC. 

l^Iuscular  tic  of  the  face  or  "  histrionic  spasm "  consists  of  almost 
constant  twitching  of  the  nmscles  of  the  face,  sometimes  so  severe  as  to 
interfere  with  sleep,  and  always  causing  most  serious  annoyance  and  discomfort 
to  the  patient.  During  recent  years,  the  facial  nerve  has  been  stretched  for 
relief  of  this  affection  in  several  cases.  Godlee  has  collected  13,  including 
2  of  his  own.  Keen  has  increased  the  number  to  21.  Of  these  1,  under 
the  care  of  Southam,  remained  perfectly  well  five  years  after  the  operation  ; 
4  were  "  improved  "two  years  after,  and  G  at  periods  varying  from  one  year 
to  three  months  ;  1  experienced  some  relief,  and  in  6  the  operation  failed 
completely.  In  the  remaining  3  the  result  was  not  certain.  The  operation 
causes  at  the  time  complete  paralysis  of  the  face,  which  may  last  from  a  few 
hours  to  three  months  according  to  the  force  used  in  stretching,  and  in  every 
case  except  Southam's  some  return  of  the  twitching  has  taken  place  when  the 
nerve  recovered  its  function.  The  operation  is  performed  by  making  a 
slightly  curved  incision  immediately  behind  the  ear,  reaching  from  the  root 
of  the  mastoid  process  nearly  to  the  level  of  the  angle  of  the  jaw.    A  small 
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transverse  incision  should  also  be  made  just  below  the  pinna.  The  anterior 
liorder  of  the  process  and  the  edge  of  the  tendon  of  insertion  of  the  sterno- 
mastoid  are  carefully  cleaned,  and  the  parotid  turned  forwards.  The  upper 
border  of  the  digastric  is  next  found,  crossing  the  wound  nearly  transversely. 
The  nerve  is  parallel  to  this,  and  according  to  Godlee  it  will  be  found 
emerging  from  under  the  middle  of  that  part  of  the  mastoid  process  which  is 
exposed  in  the  wound.  After  the  digastric  is  exposed,  the  dissection  must  be 
carried  out  with  a  director  and  forceps  as  the  deep  parts  of  the  wound 
approach  the  internal  jugular  vein.  When  the  nerve  is  found  and  cleaned,  it 
must  be  firmly  stretched  with  two  blunt  hooks.  Complete  paralysis  of  the 
face  should  result  if  sufficient  force  is  used. 

TRAUMATIC  PARALYSIS. 

Traumatic  paralysis  is  referable  to  three  distinct  sets  of  causes.  First,  it 
may  arise  from  Injury  to,  or  Compression  of  the  Brain  giving  rise  to  localized 
paralysis  when  the  cortical  motor  centres  are  injured,  or  to  hemiplegia  or  more 
general  paralysis  when  the  deep  centres  are  implicated,  or  pressure  is  exerted 
on  the  brain  substance  generally.  These  conditions  have  already  been  fully 
described  in  the  Chapter  on  the  Injuries  of  the  Head  (Vol.  I.,  pp.  744  and 
753).  Secondly,  it  may  arise  from  Tnjurij  of  the  Spinal  Cord  giving  rise 
primarily  or  secondarily  to  lesion  of  the  substance,  either  by  laceration,  com- 
pression, or  ultimate  disintegration.  The  effects  produced  will  vary  with  the 
extent  and  seat  of  the  injury,  from  complete  paraplegia  with  loss  of  sensation 
in  the  paralysed  parts,  to  irregular  impairment  of  sensation  and  motion. 
(See  Wounds  of  the  Spinal  Cord,  Vol.  I.,  p.  8u2,  and  Intraspinal  Hajmorrhage, 
p.  789.)  Thirdly,  Injjiry  to  the  Nerves  at  any  part  of  their  course,  from  the 
roots  to  the  terminal  subdivisions  of  their  trunks,  may  occasion  paralysis  of 
the  parts  supplied  by  them.  The  effect  produced  may  be  immediate,  as  from 
Section  of  a  Nerve  (see  Vol.  I.,  p.  492)  ;  or  more  gradual,  from  Pressure  (see 
Vol.  I.,  p.  491)  ;  or  it  may  occur  as  the  result  of  Chronic  Neuritis  following 
a  strain,  or  other  injury  (see  Vol.  I.,  p.  497). 

These  conditions  having  already  been  fully  described,  it  only  remains  to 
notice  here  a  form  of  paralysis  that  is  occasionally  confounded  with  the 
traumatic  varieties  ;  viz.,  that  arising  from  exposure  to  cold,  or  rheumatic 
paralysis. 

Kheumatic  Paralysis,  or  Paralysis  from  Exposure  to  Cold  (Du- 

chenne),  is  rare.  Duchenne  states  that  he  has  met  with  it  in  most  of  the 
nerves  of  the  limbs,  and  it  is  far  from  uncommon  in  the  facial  nerve.  It 
most  frequently  arises  from  exposure  of  the  affected  part  to  a  draught  or 
prolonged  chill  while  the  body  is  sweating.  It  is  difficult  to  assign  a  distinct 
pathological  cause  for  it  ;  that  it  is  due  to  an  actual  inflammation  of  the 
nerve,  a  neuritis,  may  be  assumed  from  the  symptoms,  and  the  paralysis  is 
probably  the  result  of  compression  of  the  fibres  of  the  nerve  from  effusion  into 
its  sheath.  The  paralysis  may  arise  in  two  ways.  In  the  first  variety  there  is 
prolonged  evidence  of  neuritis  before  the  loss  of  power  appears.  The  first 
symptom  when  a  compound  nerve  is  affected  is  pain  along  its  course,  gradu- 
ally increasing  in  sevei'ity,  stabbing  or  violently  aching  in  character.  AVith 
this  there  may  be  various  modifications  of  sensation  in  the  parts  supplied  by 
the  nerve,  as  numbness,  tingling,  or  hypersesthesia.     These  symptoms  are 
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increased  by  movement.  After  lasting  some  time,  even  for  weeks  or  months, 
tlie  pains  cease,  and  the  muscles  suj^plied  by  the  nerve  become  paralysed,  and 
after  a  time  waste,  and  then  electrical  irritability  becomes  impaired. 

In  the  second  variety  the  preliminary  symptoms  of  neuritis  are  wanting, 
the  paralysis  appearing  immediately  after  exposure  to  cold.  This  is  com- 
monly observed  in  the  facial  nerve,  or  in  the  musculo-spiral  and  occa- 
sionally in  other  nerves.  Duchenne  collected  over  100  cases  of  sudden 
paralysis  of  the  latter  nerve  occurring  after  exposure  to  cold,  usually  from 
sleeping  with  the  arms  exposed  to  a  draught.  The  symptoms  of  paralysis  of 
the  musculo-spiral  have  already  been  described  (Vol.  I.,  p.  593).  Duchenne 
states  that  in  paralysis  from  exposure  to  cold  the  whole  of  the  parts  supplied 
by  the  nerve  in  the  forearm  are  paralysed,  whereas  in  wrist-drop  from  lead- 
palsy  the  supinator  longus  escapes.  In  paralysis  occurring  in  this  sudden 
way  from  cold  the  electrical  irritability  of  the  muscle  remains  normal,  the 
muscles  supplied  by  the  facial  nerve  alone  forming  an  exception  to  this  rule. 
This  is  explained  by  supposing  that  this  nerve  is  exposed  to  more  severe 
pressure  when  it  swells  in  consequence  of  its  course  being  through  a  long- 
canal. 

Ic  is  important  to  distinguish  these  forms  of  paralysis  from  that  arising  from 
other  causes — more  particularly  from  the  traumatic  forms.  This  may  usually 
be  done  by  attending  to  the  preliminary  history  of  neuritis  in  the  first  form,  in 
which  there  is  also  ft-equently  a  co-existent  or  antecedent  rheumatic  affection 
of  the  joints  or  muscles,  and  in  the  second  form  by  the  maintenance  of  the 
normal  irritability  of  the  muscles,  remembering,  however,  that  facial  paralysis 
from  cold  forms  an  exception  to  the  rule. 

The  Treatment  in  the  early  stages  is  that  of  neuritis,  free  counter-irritation 
and  rest,  with  the  administration  of  salicylate  of  soda  if  there  are  any  general 
signs  of  rheumatism.  When  paralysis  is  clearly  developed,  faradization  must 
be  employed  to  prevent  wasting  of  the  muscles.  By  these  means  a  cure  is 
always  effected,  although  the  recovery  is  often  very  slow. 

NEUROMA. 

By  Neuroma  is  meant  clinically  a  tumour  connected  with  a  nerve.  The 
common  neuroma  is  a  fibroma  springing  from  the  perineurium.  (See,  also. 
Vol.  I.,  p.  1028.)  It  is  composed  of  dense  white  fibrous  tissue,  and  as  a  rule 
the  fibres  of  the  nerve  are  stretched  over  it  or  pass  along  one  side,  seldom 
being  involved  in  the  mass. 

This  tumour  may  vary  from  the  size  of  a  millet-seed  to  that  of  an  orange  ; 
it  is  usually  solid,  but  when  ic  attains  a  large  bulk,  a  cavity  may  form  in  it, 
containing  a  yellowisli  or  brownish  serous-looking  fluid,  apparently  owing  to 
disintegration  of  the  central  portions  of  the  mass.  In  shape  it  is  usually  oval 
or  oblong,  the  long  axis  corresponding  to  the  course  of  the  nerve  (Fig.  421) ; 
it  grows  slowly,  and  is  movable  transversely,  but  not  in  the  direction  of  the 
2ierve-trunk  on  which  it  is  seated  when  that  is  put  upon  the  stretch  by 
position  ;  it  has  no  appearance  of  malignancy,  and,  however  large  it  becomes, 
it  never  contracts  adhesions  to  the  integument  nor  involves  its  structure. 
Neuroma  commonly  affects  only  the  nerves  of  the  cerebro-spiual  system  ; 
but  Berard  met  with  one  case  of  the  disease  on  a  ganglionic  nerve.  The 
nerves  of  special  sense  are  very  rarely  the  seat  of  this  disease.    Indeed,  the 
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only  recorded  case  with  which  I  am  acquainted  of  a  neuroma  connected  with 
one  of  those  nerves,  is  one  described  by  Lidell  of  Xew  York,  of  a  neuroma  of 
the  optic  nerve  filHng  up  the  orbit,  flattening  and  protruding  the  eye  ;  it  was 
extu'pated  together  with  the  contents  of  the  orbit. 

Most  commonly  the  tumour  is  single,  and  is  usually  painless.  As  it  in- 
creases in  size  it  may  become  the  seat  of  severe  lancinating  or  neuralgic  pain, 
which  extends,  however,  only  to  the  parts  below  the  tumour,  and  is  commonly 
paroxysmal.  The  motor  function  of  the  nerve  is  very  seldom  affected.  The 
pain  is  evidently  due  to  the  stretching  of  the  nerve  fibres  as  they  pass  over 
the  tumour.  Single  neuromata  are  sometimes  not  only  painful  but  acutely 
tender  when  touched  ;  but  when  many  tumours  are  present  it  is  a  singular 
fact  that  they  are  always  painless  and  unattended  with  any  inconvenience 
except  such  as  arises  from  their  numbers  and  bulk.  The  number  of  such 
tumours  is  sometimes  amazingly  great  :  thus,  in  one  of 
E.  W.  Smith's  cases,  described  in  a  monograph  which 
contains  a  full  and  accurate  account  of  this  disease,  he 
counted  in  the  two  lower  extremities  alone  more  than  250 
of  these  growths,  besides  those  in  other  parts  of  the  body. 
In  another  case  related  by  him,  there  were  upwards  of  200 
small  neuromata  scattered  over  the  sides  of  the  chest  and 
abdomen,  450  on  the  right  lower  extremity,  and  upwards 
of  300  on  the  left ;  altogether  probably  no  fewer  than  2000 
of  these  gi'owths  in  "  this  unprecedented  case."  Multiple 
neuromata  are  often  congenital,  and  occur  in  young 
sul)jects. 

Other  tumours  besides  fibromata  are  occasionally  met 
with  in  connexion  with  nerves.  Myxomata  are  perhajDS  the 
most  frequent.  In  1870  I  amputated  the  leg  for  a  spindle- 
celled  sarcoma  of  considerable  size,  which  was  found  on 
dissection  to  have  sprung  from  the  posterior  tibial  nerve. 

Under  the  name  of  plexiform  neuroma,  Yerneuil  has 
described  a  very  rare  form  of  tumour  met  with  in  the  sub- 
cutaneous tissue,  especially  in  the  neck  and  upper  part  of 
the  face.  It  is  composed  of  a  group  of  nervous  twigs, 
thickened  by  a  fibrous  growth  in  the  epineurium.  The 
twigs  are  convoluted,  twisted  in  all  directions,  and  nodular,  and  are  held 
together  by  loose  areolar  tissue.  It  is  probably  always  of  congenital  origin. 
According  to  Gowers  about  twenty  cases  have  been  recorded. 

The  painful  sulicutaneous  tubercle  (see  Yol.  I.,  p.  1022)  is  probably 
also  a  fibroma  connected  with  a  nervous  twig. 

Traumatic  Neuromata  may  arise  from  the  wound  or  partial  division  of  a 
nerve.  The  central  end  of  every  divided  nerve  becomes  more  or  less  bulbous, 
the  enlargement  being  composed  partly  of  dense  fibrous  tissue  and  partly  ot 
newly  formed  nerve  fibres.  As  a  rule  this  condition,  which  must  be  regarded 
as  normal,  is  unattended  with  any  pain  or  discomfort.  Occasionally,  however, 
the  enlargement  reaches  the  size  of  a  nut  or  pigeon's  egg,  and  then  the  growth 
must  be  regarded  as  a  true  tumour.  It  may  be  acutely  tender  and  give  rise 
to  the  most  intense  neuralgic  pain. 

Treatment. — No  neuroma  should  be  interfered  with  unless  it  is  causing  in- 
convenience by  the  pain  it  gives  rise  to  or  by  its  bulk.    If  it  becomes  neces- 


Fig.  421.  —  Neuroma 
with  Nervous  Filaments 
S]>read  out  over  Tumour. 
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sary  to  do  something  to  relieve  the  patient,  excision  of  the  tumour  is  the  only 
possible  mode  of  treatment.  In  idiopathic  neuromata  an  attempt  must  always 
be  made,  by  cautious  dissection,  to  remove  the  tumour  from  the  nerve,  without 
cutting  this  across.  This  can  be  done  in  most  cases  without  difficulty.  If  it 
is  impossible  to  save  the  whole  trunk,  a  few  fasciculi  may  possibly  be  preserved 
which  will  maintain  the  continuity  of  the  nerve  and  facilitate  subsequent 
restoration.  If  complete  division  is  unavoidable,  an  effort  must  be  made  to 
suture  the  divided  ends  after  relaxing  the  parts  as  much  as  possible  by  position. 
If  this  be  found  impracticable  on  account  of  the  length  of  nerve  excised,  the 
ends  should  be  approximated  as  nearly  as  possible  by  several  catgut  sutures. 

Two  methods  deserve  further  trial  in  cases  in  which  as  the  result  of  injury 
or  the  removal  of  a  tumour  an  extensive  gap  is  left  in  a  nerve :  viz.,  nerve  graft- 
ing ;  and  suture  of  the  distal  end  of  the  divided  nerve  into  the  trunk  of  a  neigh- 
bouring uninjured  nerve.  The  results  of  filling  the  gap  by  a  piece  of  nerve 
taken  from  an  amputated  limb  or  from  one  of  the  lower  animals  have  been 
very  variable.  In  a  case  recorded  by  Mayo  Robson  an  interval  of  two  inches 
in  the  median  nerve  resulting  fi'om  the  removal  of  a  neuroma  was  filled  by  a 
piece  of  the  posterior  tibial  nerve  of  an  amputated  leg.  Recovery  was  complete 
at  the  end  of  five  months.  It  is  doubtful  whether  the  engrafted  segment 
serves  any  other  purpose  than  to  guide  the  newly-formed  nerve  fibres  from  the 
upper  to  the  lower  portion  of  the  divided  trunk. 

The  other  method  consists  in  carefully  adjusting  the  distal  end  of  the 
divided  nerve  by  means  of  fine  sutures  to  the  trunk  of  a  neighbouring  nerve. 
Partial  success  has  been  recorded  after  this  treatment. 

Traumatic  neuromata  of  stumps  are  treated  by  excision. 
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INFLAMMATION    CF    THE    LYMPHATIC  VESSELS. 

Lymphangitis,  or  as  it  was  formerly  called,  Angeioleucitis,  is  a  difluse 
inflammation  of  the  lymphatic  vessels. 

Causes. — In  the  vast  majority  of  cases  it  arises  from  the  irritation  caused 
by  the  jjresence  within  the  vessels  of  the  products  of  an  infective  inflammation 
affecting  the  tissues  from  which  they  derive  their  lymph.  It  thus  forms  rather 
a  complication  of  these  inflammations  than  an  independent  disease.  Very 
commonly  it  is  associated  with  cutaneous  erysipelas,  but  it  is  also  met  with  iu 
other  forms  of  infective  inflammation  :  thus  it  is  a  frequent  result  of  the 
inoculation  of  virulent  matter  from  dead  bodies,  and  is  occasionally  seen  in  the 
lymphatics  leading  from  a  soft  chancre.  In  most  cases,  therefore,  a  wound  or 
abrasion  serves  as  the  starting-point  of  the  inflammation.  It  is  very  rarely 
indeed  that  lymphangitis  occurs  without  some  such  external  cause  ;  yet  I 
have  seen  cases  in  which  careful  examination  has  failed  to  detect  any 
breach  of  surface  or  evidence  of  local  infection.  The  disease  is  predisposed 
to  by  the  same  causes  that  favour  the  development  of  erysipelas,  as  by  atmo- 
spheric vicissitudes,  by  particular  seasons  of  the  year,  more  esj^ecially  the 
early  spring,  and  by  epidemic  influences.  Broken  health  and  the  neglect  of 
hygienic  precautions  also  tend  to  induce  it. 

Morbid  Anatomy. — The  walls  of  the  inflamed  vessel  become  swollen^ 
softened,  and  infiltrated  with  small  round  cells,  and  the  endothelium  de- 
squamates. Tessiei"  states  that  the  lymph  coagulates,  forming  a  rosy  clot  which 
plugs  the  vessel.  The  inflammation,  though  commencing  from  ii'ritation 
within  the  vessel,  soon  extends  beyond  its  walls,  the  surrounding  areolar 
tissue  becomes  swollen  and  infiltrated  with  inflammatory  products,  and  some- 
times suppuration  may  take  place  around  the  inflamed  lymphatic. 

Symptoms. — During  the  progress  of  an  ordinary  injury,  the  patient  is 
seized  with  chills  or  rigors,  with  considerable  elevation  of  temperature  reach- 
ing 102°  or  103°  F.,  attended,  perhaps,  with  vomiting  or  diarrhoea.  These 
sym-ptoms  may  precede  by  twelve  or  fourteen  hours  the  local  signs  of  the  dis- 
ease, but  more  commonly  they  accompany  them.  On  examining  the  part  it  will, 
if  superficial,  be  seen  to  be  covered  by  a  number  of  fine  red  streaks,  at  first 
scattered,  but  gradually  approximating  to  one  another  so  as  to  form  a  distinct 
band,  about  an  inch  in  breadth,  running  from  the  part  afl^ected  along  the 
inside  of  the  limb  to  the  neighbouring  lymphatic  glands,  which  will  be  felt  to 
be  enlarged  and  tender.  The  band  itself  feels  somewhat  doughy  and  thickened. 
Sometimes  one  lymphatic  can  be  felt  hard  and  isolated  like  a  piece  of  whip- 
cord.   There  is  usually  more  or  less  oedema  of  the  limb,  from  the  implication 
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of  the  deeper  lymphatic  vessels  and  their  obstruction  by  the  inflamma:io!i. 
Along  the  course  of  the  inflamed  lymphatics,  erysipelatous-looking  patches  not 
unfreqnently  appear,  and  coalesce  until  they  acquire  a  considerable  size,  and 
constitute  as  it  were  a  distinct  variety  of  erysipelas.  In  some  cases  the  glands 
are  affected  before  any  other  local  signs  manifest  themselves,  owing  probably  lo 
tlie  deeper-seated  lymphatics  having  been  first  implicated  ;  or  possibly  to  the 
direct  absorption  of,  and  deposit  in  them  of,  some  infective  matter  that  consti- 
tutes the  primary  source  of  the  inflammation.  Not  uncommonly  through- 
out the  disease  the  inflammation  continues  to  be  confined  principally  to 
this  set  of  vessels,  giving  rise  to  great  and  brawny  swelling  of  the  limb,  but 
without  much  if  any  superficial  redness.  The  constitutional  disturbance 
which  is  at  first  of  the  active  inflammatory  type,  may  gradually  subside  into  the 
asthenic  form. 

Results. — -The  disease  usually  terminates  in  resolution  at  the  end  of  eight 
or  ten  days.  In  other  cases,  localized  suppuration  may  take  place,  sometimes 
in  the  form  of  one  large  deep-seated  abscess  in  the  iliac  fopsa  or  in  the  thigh  if 
the  lower  extremity,  or  under  the  pectorals  and  in  the  axilla  if  the  uppei' 
extremity  be  the  seat  of  irritation ;  or  a  chain  of  abscesses  may  form  along  the 
course  of  the  inflamed  lymphatics  and  in  the  glands  to  which  they  lead.  In 
some  instances,  after  the  disappearance  of  the  disease,  a  state  of  chronic  and 
rather  solid  a3dema  of  the  part  may  be  left,  giving  rise  indeed  to  a  species  of 
false  hypertrophy,  and  constituting  a  troublesome  consequence.  More  rarely 
death  results,  either  from  general  blood-poisoning,  or  as  the  effect  of  exhaustion 
from  prolonged  suppuration  of  deep-seated  abscesses. 

The  Diagnosis  of  inflammation  of  the  lymphatics  has  to  be  made  in  its 
early  stages  from  phlebitis*  and  erysipelas,  and  of  the  abscesses  in  later  stages 
from  those  of  pyaemia.  From  phlebitis  it  is  easily  distinguished  by  the  super- 
ficial redness  of  lymphangitis,  and  the  absence  of  the  cord-like  plugged  vein_ 
From  erysipelas  it  is  distinguished  by  the  want  of  a  defined  margin  to  the  red. 
ness,  and  by  its  extending  in  the  line  of  the  lymphatic  vessels  only  ;  but  the 
affection  in  some  cases  is  closely  allied  to  erysipelas,  and  consequently  the 
distinction  may  be  of  little  consequence.  The  acute  lymphatic  abscess  is 
usually  distinguished  without  difliculty  from  the  pytemic  :  the  lymphatic 
abscess  being,  if  deep,  solitary  ;  if  superficial  and  multiple,  confined  to  the 
track  of  the  previously  inflamed  absorbents  ;  in  either  case  being  always 
between  the  starting-point  of  the  primary  source  of  irritation,  or  wound,  and 
the  glands — in  the  calf,  thigh,  or  iliac  fossa,  if  the  primary  irritation  be  in  the 
lower  extremity  ;  in  the  axilla  if  in  the  upper.  The  fever  is  moreover  more 
continued,  and  the  severe  rigors  and  sweatings  of  pycemia  are  wanting. 

Treatment. — It  is  of  the  first  importance  that  any  focus  of  suppuration,  such 
as  a  whitlow,  to  which  the  lymphangitis  is  secondary,  be  properly  treated.  In 
superficial  lymphatic  inflammation  of  the  skin,  the  application  of  belladonna, 
as  recommended  by  Christopher  Heath,  is  the  most  efiicient  agent  in  subduing, 
the  local  process  ;  a  paste  of  equal  parts  of  the  extract  and  of  glycerine  should 
be  thickly  smeared  over  all  the  inflamed  parts,  and  covered  with  a  thick  layer 
of  cotton-wool  or  a  flannel  fomentation  ;  the  limb  at  the  same  time  being  kept 
elevated.  As  an  alternative  treatment,  though  of  inferior  value,  hot  poppy 
fomentations  may  be  used.  If  after  the  acute  inflammation  has  been  subdued, 
much  chronic  induration  and  oedema  occur,  the  use  of  an  elastic  bandage  and 
methodical  friction  will  be  of  service.    If  abscesses  form,  they  should  be 
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opened  early  and  treated  on  ordinary  principles.  The  conslitidional  treatment 
is  the  same  as  for  erysipelas.  No  depletion  is  ever  justifiable,  and  stimulants 
are  often  required  in  considerable  quantities,  with  abundant  liquid  food  of  a 
nourishing  kind.    Perchloride  of  iron  and  quinine  are  often  useful. 

VAEIX    OP    THE    LYMPHATIC  VESSELS. 

Varix  of  the  Lymphatics  lias  occasionally  been  met  with,  both  in  the 
superficial  and  deep  networks  and  in  the  lymphatic  trunks.  The  part  most 
commonly  found  affected  has  been  the  inner  side  of  the  thigh  ;  but  the  disease 
has  also  been  seen  in  the  anterior  wall  of  the  abdomen,  about  the  ankle  and 
elbow  joints,  and  on  the  prepuce.  In  the  superficial  lymphatics,  the  varix  first 
appears  in  the  form  of  small  elevations,  giving  the  skin  an  appearance  which 
has  been  compared  to  the  rind  of  an  orange  ;  it  subsequently  takes  the  form 
of  little  vesicles  covered  with  a  thin  layer  of  epidermis.  Varix  of  the  larger 
lymphatic  trunks  frequently  accompanies  the  condition  just  described.  The 
vessels  may  either  be  dilated  cylindrically  into  I'ound  beaded  enlargements, 
often  semi-transparent,  and  but  slightly  compressible  ;  or  ampulla  may  be 
formed  on  them,  giving  rise  to  soft  swellings,  fluctuating  under  the  finger. 
There  is  some  oedema,  attributable  either  to  obstruction  of  the  lymphatics  or 
to  the  impeded  flow  of  the  lymph. 

In  31  out  of  55  recorded  discharge  of  lymph  (Lymphorrhoea)  has 

been  observed.  This  has  been  seen  to  occur  also  without  varix,  as  the  result 
of  wound.  In  the  latter  case,  the  flow  is  continuous ;  while  in  the  lymphorrhoea 
which  attends  varix  it  is  to  some  extent  intermittent.  The  identity  of  the 
fluid  discharged  with  lymph  has  been  established  by  chemical  and  microscopic 
examination.  An  excessive  discharge  of  the  fluid  is  apt  to  produce  symptoms 
of  general  debility,  of  the  same  kind  as  those  induced  by  htemorrhage. 

Treatment. — Spontaneous  cure  of  lymphatic  varix  has  been  observed  in 
cases  where  the  penis  was  aflTected,  the  disease  being  the  result  of  the  obstruction 
to  the  flow  of  lymph  caused  by  buboes.  In  other  instances,  various  plans  of 
treatment  have  been  tried,  with  apparently  inditferent  result.  Caustics  have 
been  used  by  several  Surgeons,  but,  as  the  disease  is  often  deeply  seated  as  well 
as  superficial,  with  but  little  effect.  Beau  treated  three  cases  successfully  by 
introducing  a  seton  into  the  dilated  lymphatic  vessels,  and  exciting  adhesive 
inflammation.  B.  Bell  advised  ligature  of  the  lymphatic  vessel,  from  which 
the  discharge  of  fluid  takes  place.  Compression  by  means  of  a  bandage  has 
been  recommended  by  Nelaton. 

ELEPHANTIASIS  ARABTTM.* 

Elephantiasis  Araljum  is  a  disease  endemic  in  many  tropical  and  sub- 
tropical countries,  occurring  in  the  West  Indies,  South  America,  India,  China, 
Africa  and  elsewhere.  It  is  very  rarely  met  with  in  Europe.  The  disease  is 
characterized  by  a  remarkable  enlargement  of  the  afi'ected  part,  resulting  from 
changes  in  the  skin,  subcutaneous  tissue  and  connective  tissues  generally. 
It  may  affect  one  or  both  lower  extremities,  the  scrotum  or  labia,  and  more 
rarely,  the  upper  extremities,  mamma,  or  face.    When  the  condition  affects 

*  For  full  information  regarding  this  disease,  reference  may  be  made  to  an  article  by  Patrick  Hanson  in 
Davidson's  "  Hygiene  and  l3iseases  of  Warm  Climates."  .1893. 
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the  lower  extremity,  the  disease  has  received  the  name,  "  Barbadoes  Leg." 
Only  a  very  brief  description  of  its  principal  features  can  be  given  here. 

AVhen  the  disease  attacks  the  lower  extremity  it  is  usually  confined  to  the 
parts  below  the  knee,  but  the  whole  limb  may  be  alfected.  The  enlargement 
of  the  hmb  may  be  enormous,  the  hypertrophied  tissues  being  thrown  into 
large  folds  separated  by  deep  sulci.  The  skin  itself  is  mach  thickened,  and  as 
the  result  of  hypertrophy  of  the  papilla;  presents  a  coarse  velvety  or  warty 
appearance  (Fig.  422). 

In  elephantiasis  of  the  scrotum  the  tumour  may  reach  enormous  proportions, 


Fig.  422. — Elephantiasis  Arabmn  of  Lower  Limb. 


forming  a  tumour  nearly  as  large  as  the  trunk,  and  perhaps  weighing  70  or 
80  lbs.,  or  even,  as  in  one  recorded  case,  as  much  as  224  lbs.  The  disease  is 
rarely  seen  in  this  country,  though  Listen  once  had  occasion  to  remove  such 
a  mass  weighing  44  lbs.  The  tumour  forms  a  pear-shaped  mass  covered  with 
coarse  warty  skin.  The  penis  is  usually  completely  buried  in  the  upper  and 
front  part  of  the  tumour,  whilst  the  testicles  lie  posteriorly  in  the  lower 
half.  Large  hydroceles  are  usually  present.  Fig.  423  represents  a  tumour 
of  this  kind,  weighing  40  lbs.,  which  was  successfully  removed  by  Rogers  of 
the  Mauritius.  It  is  taken  from  a  photograph  of  the  case,  kindly  sent  to  me 
by  that  gentleman.  When  the  disease  affects  the  labia  or  other  parts,  the 
changes  produced  are  similar  to  those  in  the  lower  limbs  and  scrotum. 

Pathology. — It  has  long  been  supposed  that  elephantiasis  Arabum  results 
from  some  obstruction  to  the  return  of  lymph  from  the  affected  area,  and 
indeed  the  enlargement  of  the  part  is  usually  preceded  by  repeated  attacks  of 
lymphangitis  attended  with  fever.  The  fact  that  the  disease  is  endemic  in 
certain  countries,  and  even  in  individual  islands  and  limited  districts,  suggests 
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that  it  owes  its  origin  to  some  cause  which  is  similarly  distributed.  Matison 
has  indeed  brought  forward  the  strongest  evidence  to  show  that  the  disease 
results  from  the  presence  in  the  lymphatics  of  a  small  nematoid  worm — the 
filaria  sanguinis  hominis  nocturna.  The  adult  parasites  exist  in  some  part 
of  the  lymphatic  system,  and  the  embryo  filariae  are  set  free  in  the  lymph, 
and  in  many  cases  enter  the  blood-stream.  Manson  has  pointed  out  the 
remarkable  fact  that  the  embryo  filariae  are  found  only  in  blood  drawn  during 
the  night,  and  he  has  also  proved  that  the  further  development  of  the  embryos 
occurs  in  the  body  of  the  mosquito.  Amongst  the  conditions  which  are 
undoubtedly  caused  by  this  parasite  in  man  may  be  especially  mentioned 
chyluria,  lymph  scrotum,  and  a  peculiar  form  of  enlargement  of  the  glands 
of  the  groin.  In  lymph  scrotum  there  is  some  enlargement  of  the  part  with 
general  dilatation  of  the  lymphatics,  which  appear  as  "  herpes-like  vesicles," 

or  larger  "  ampullae,"  from  which  a  clear 
or  milky  fluid  escapes.  An  explanation  of 
these  conditions  is  probably  to  be  found 
in  an  obstruction  of  the  thoracic  duct 
with  consequent  regurgitation  of  chyle 
into  other  lymphatic  channels.  In  some 
cases  of  lymph  scrotum  and  other  local 
forms  of  lymphatic  enlargement  the  fluid 
which  escapes  is  clear  and  no  filarife  are 
found  in  the  blood.  Embryo  filarite  are,, 
however,  found  in  the  lymph  and  in 
addition  free  ova  which  are  supposed  to 
block  the  lymphatic  glands  and  so  cause 
the  dilatation  of  all  the  lymphatic  vessels 
behind  the  obstruction.  Of  the  many 
arguments  which  Manson  has  adduced  to 
prove  the  filarial  origin  of  elephantiasis 
Arabum  may  be  especially  mentioned  : — 
1.  The  geograjjliical  distribution  of  the 
parasite  and  the  disease  correspond.  2.  The  history  of  many  cases  of 
elephantiasis  of  the  scrotum  suggests  that  it  began  as  a  lymph  scrotum. 
3.  Elephantiasis  is  frequently  associated  with  other  diseases  known  to  be 
caused  by  the  filaria.  The  absence  of  filariie  from  the  blood  in  most  cases 
can  be  explained  by  supposing  that  the  glands  receiving  the  lymphatics  of  the 
allected  region  are  completely  blocked. 

Treatment. — The  treatment  of  elephantiasis  of  the  leg  is  unsatisfactory, 
but  considerable  relief  can  be  afforded  by  elevation  of  the  limb  and  the 
api^lication  of  an  elastic  bandage.  In  severe  cases  it  has  been  recommended 
to  diminish  the  supply  of  arterial  blood  to  the  limb  by  compression  of  the 
femoral  artery  as  first  suggested  by  Dufour,  or  by  ligature  of  the  vessel  as 
recommended  by  Carnochan.  In  certain  cases  some  improvement  has  followed 
both  these  methods  of  treatment,  but  at  the  present  day  they  seem  to  have  been 
generally  abandoned.  Manson  states  that  he  has  several  times  dissected  off 
strips  of  the  thickened  skin,  in  the  direction  of  the  long  axis  of  the  limb, 
with  the  object  of  diminishiug  the  bulk  of  the  limb  and  of  jDreventing 
further  enlargement  by  the  contraction  of  the  resulting  cicatrices.  In  ex- 
tensive cases  of  elephantiasis  of  the  scrotum  removal  of  the  part  may  very 
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successfully  be  practised.  In  performing  the  operation,  two  points  demand 
attention.  The  first  is  the  avoidance  of  hsemorrhage,  which  in  so  vascular 
a  region  might  easily  be  fatal.  The  other  is  the  preservation  of  the  penis 
and  testes. 

The  avoidance  of  haemorrhage  may  be  eifected  by  various  methods,  which 
may  be  employed  singly  or  combined.  The  loss  of  blood  may  be  greatly 
diminished  by  position,  as  originally  advocated  by  O'Fen-all  in  1844,  the 
patient  lying  on  his  back  and  having  the  tumour  raised  above  the  level  of 
the  body  for  an  hour  before  the  operation.  The  tumour  may  at  the  same 
time  be  bandaged  so  as  to  compress  its  vessels,  and  thus  empty  them.  This 
method  does  not  affect  the  proximal  hsemorrhage,  which  may  be  prevented 
by  one  of  the  following  methods  : — 1.  The  application  of  the  aortic  com- 
pressor ;  2.  Esmarch's  bandage  ;  3.  The  application  of  a  screw  compressor 
to  the  root  of  the  tumour.  Either  of  these  methods  may  be  conjoined 
with  position. 

The  use  of  the  compressor  is  especially  advocated  by  Dr.  Turner,  a  medical 
missionary  at  Samoa,  who  has  removed  no  fewer  than  138  of  these  tumours. 
The  clamp  used  by  Dr.  Turner  consists  of  two  parallel  bars  of  sufficient  length, 
united  by  two  long  upright  screws  worked  by  nuts.  After  the  tumour  has 
been  raised  and  emptied  of  its  blood,  the  compressor  is  applied  to  the  neck  and 
screwed  down  tight,  when  the  operation  is  proceeded  with. 

The  directions  given  by  Dr.  Turner  for  the  safe  performance  of  the  operation 
are  as  follows  : — ThS  patient  having  been  anassthetized,  the  clamp  applied,  and 
the  tumour  emptied  of  its  blood  by  pressure,  the  clamp  must  be  screwed  home. 
The  tumour,  if  small,  may  then  be  raised  with  the  hands  ;  if  large,  two  strong 
hooks  should  be  passed  deeply  into  the  leathery  skin  at  the  bottom,  and  being 
attached  to  a  block  and  tackle  fixed  to  the  ceiling,  the  whole  mass  must  be 
raised  so  that  its  posterior  part  is  brought  into  view.  A  couple  of  skin  flaps 
about  1|  inch  long  are  then  made  here  at  its  neck.  The  tumour  is  then 
lowered  and  allowed  to  fall  forward.  Two  or  three  skin  flaps  are  now  to 
be  made  from  the  front  and  sides  of  the  tumour,  the  front  flap  being 
intended  to  cover  in  the  penis  when  dissected  out  :  one  should  be  of  sufflcienD 
size  for  this  purpose.  The  lateral  flaps  are  intended  to  cover  in  the  testes. 
The  penis  must  next  be  sought  for.  In  small  tumours  where  it  lies  super- 
ficially, it  is  easily  found.  In  larger  ones  where  deeply  buried,  it  is  best 
reached  by  slitting  up  the  aperture  through  which  the  urine  escapes,  going 
in  search  of  the  glans  penis,  and  then  dissecting  out  the  organ,  which  should  be 
held  up  against  the  abdomen.  The  testes  are  next  to  be  sought  for  by  cutting 
diagonally,  and  with  finger  and  knife  they  must  be  cleared  and  the  cords 
followed  up.  By  a  few  strokes  of  the  knife  the  mass  is  then  removed.  A 
large  number  of  vessels — from  30  to  40 — may  require  ligature  in  the  stump  ; 
they  are  tied  as  the  clamp  is  gradually  loosened.  The  skin  flaps  are  then 
brought  together  over  the  penis  and  testes,  and  the  wound  treated  on  ordinary 
principles.  Some  Surgeons  object  to  the  formation  of  skin  flaps  with  the 
view  of  covering  in  the  penis  and  testes,  as  tending  to  favour  recurrence 
of  the  disease.  But  as  Dr.  Turner  very  truly  remarks,  the  skin  on  the  neck 
of  the  tumour  is  generally  healthy,  being  merely  dragged  down  from  the  parts 
above  the  scrotum. 
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LYMPHADENITIS,    OR    INFLAMMATION    OF    THE    LYMPHATIC  GLANDS. 

Acute  Infladimation  of  the  Lymphatic  GtLaijds  almost  invariably  results 
from  the  irritation  of  some  noxious  material  conveyed  to  them  by  the 
lymphatic  vessels.  The  lymphatics  through  which  it  passes  on  its  way  to 
the  glands  may  themselves  be  inflamed,  but  more  frequently  they  escape. 
This  fact  would  seem  to  indicate  that  in  the  majority  of  cases  the  irritating 
matter  is  particulate  and  not  in  solution,  for  we  know  from  experiment  that 
solid  particles  pass  readily  through  the  lymphatic  vessels,  but  are  arrested  in 
the  glands.  In  every  acate  iniiammation  the  quantity  of  lymph  passing- 
through  the  glands  in  connexion  with  the  affected  area  is  greatly  increased. 
In  simple  inflammations  in  a  healthy  subject  this  causes  slight  swelling,  which 
subsides  as  soon  as  the  cause  is  removed  ;  but 'in  scrofulous  subjects,  as  before 
pointed  out,  there  is  a  peculiar  tendency  to  inflammation  of  the  lymphatic 
glands  from  slight  causes,  and  in  them  the  swelling  may  persist  and  may  pass 
on  to  suppuration  or  chronic  inflammation.  In  infective  inflammations  tiie 
inflammatory  products  contain  the  special  virus  to  which  the  inflammation  is 
due,  and  this  being  carried  by  the  lymph-stream  to  che  glands  may  excite  a 
similar  process  in  them.  Most  specific  inflammations  are  accompanied  by 
the  presence  of  definite  microscopic  organisms  in  the  exudations,  and  in 
such  cases  the  organisms  can  frequently  be  demonstrated  with  the  microscope 
after  death  in  the  lymphatic  glands  nearest  to  the  seat  of  the  disease.  As  a 
rale  the  secondary  inflammation  in  the  glands  closely  resembles  in  character 
that  at  the  primary  seat  of  disease.  Thus,  in  cutaneous  erysipelas,  the  glands 
are  invariably  swollen  and  tender,  but  seldom  suppurate  ;  in  soft  chancres, 
suppuration  commonly  takes  place  ;  and  in  diphtheria,  the  glands  are  always 
enlarged  and  painfnl,  but  jjus  rarely  forms,  while  in  scarlet  fever  suppuration 
is  often  very  troublesome.  In  syphilis,  the  change  that  takes  place  in  the 
lymphatic  glands  is  identical  with  that  occurring  at  the  seat  of  inoculation ; 
and  the  same  is  the  case  in  secondary  tuberculosis. 

Some  infective  inflammations,  as  hospital  gangrene  and  phlegmonous 
erysipelas,  have  but  little  tendency  to  infect  the  glands.  This  is-  possibly  due 
to  coagulation  of  the  lymph  in  the  spaces  of  the  inflamed  area. 

In  the  majority  of  cases  there  is  no  difficulty  in  discovering  the  source  of 
the  irritation  which  has  caused  the  glands  to  inflame.  In  scrofulous  subjects, 
however,  the  effect  may  be  produced  by  causes  so  comparatively  slight  that 
their  detection  becomes  proportionately  difficult.  In  some  cases  it  appears  to 
arise  simply  in  consequence  of  a  strain,  as  from  over-walking.  In  children  the 
glands  are  more  prone  to  suppurate  from  slight  sources  of  irritation  during 
convalescence  from  measles  or  some  other  acute  specific  disease. 

Pathological  Anatomy. — In  acute  inflammation  the  gland  is  swollen,  and 
at  first  pink  in  colour  and  soft.  At  a  later  stage  yellow  points  of  commencing 
suppuration  will  be  observed,  both  in  the  medullary  and  the  cortical  part.  At  a 
still  later  period  the  greater  part  of  the  gland  may  be  hollowed  out  into  a 
cavity  filled  with  pus.  The  appearances  of  suhacute  inflammation  are  much 
the  same  as  in  the  acute.  The  microscope  shows  the  usual  changes  observed 
in  all  inflammations  ;  the  vessels  are  distended,  and  the  gland  is  crowded 
everywhere  with  multitudes  of  small  round  cells.  These  very  early  choke  the 
lymph-sinuses.  As  these  cells  exactly  resemble  the  normal  corpuscles  of  the 
gland,  it  is  impossible  to  determine  whether  they  are  formed  by  multiplication 
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of  the  normal  lymphoid  cells,  or  have  been  brought  to  the  gland  with  the 
lymph  from  the  Inflamed  area,  or  have  migTated  from  the  vessels.  The 
capsule  and  trabecula3  are  similarly  infiltrated  with  small  cells.  The  formation 
of  pus  takes  place  in  the  same  way  as  iu  other  parts.  In  the  less  acute  forms 
larger  cells  are  found,  formed  by  proliferation  of  the  flattened  corpuscles  that 
cover  the  trabeculge  and  the  inner  aspect  of  the  capsule.  In  the  more  acute 
forms  the  surrounding  tissues  are  early  implicated  in  the  inflammation. 

Symptoms. — In  Acute  Lymphadenitis  there  are  pain,  swelling,  and 
cenderness.  and  stiffness  about  the  affected  glands,  with  a  dull  heavy  sensa- 
tion in  them.  The  outline  of  the  swollen  gland  is  at  first  clearly  defined,  but 
soon  becomes  concealed  by  the  inflammation  extending  to  the  contiguous 
areolar  tissue.  Before  long  redness,  oedema,  and  the  other  signs  of  acute 
abscess  make  their  appearance.  In  Subacute  Lymphadenitis  the  glands 
become  swollen,  enlarged,  and  tender,  and  are  matted  together  by  inflamma- 
tory exudation  into  the  suiTOunding  tissues.  If  an  abscess  form,  it  fi'equently 
commences  in  the  structures  around  the  glands  ;  and  those  are  perhaps 
eventually  exposed  at  the  bottom  of  the  cavity  that  results.  This  is  especially 
apt  to  happen  in  cachectic  and  strumous  persons  from  slight  sources  of  irrita- 
tion. Very  commonly  in  such  subjects  the  inflammation  of  the  glands  runs 
into  a  chronic  state. 

Treatment. — The  local  treatment  of  inflamed  lymphatic  glands  varies 
according  to  the  nature  of  the  process.  In  all  forms  the  local  irritation  to 
which  the  inflammation  is  due  must  if  possible  be  removed.  In  acute  Jymph- 
adenitifi  the  application  of  glycerine  and  extract  of  belladonna  in  equal  parts, 
and  hot  fomentations  may  prevent  suppuration.  In  the  subacute  condition, 
spirit  lotions  containing  iodide  of  potassium  will  sometimes  subdue  the  inflam- 
mation and  take  down  the  swelling.  If  an  abscess  form,  it  must  be  freely 
opened  and  the  part  dressed  with  some  antiseptic  application.  The  sinuses 
which  are  often  left  when  the  abscess  is  imperfectly  opened,  or  allowed  to  dis- 
charge by  itself,  require  to  be  treated  by  stimulating  applications,  especially 
the  nitrate  of  silver  ;  but  very  commonly  they  will  not  heal  unless  they  are 
laid  open,  scraped,  and  dressed  from  the  bottom. 

Chronic  Lymphadenitis.  Tuberculous  Disease. — Chronic  inflamma- 
tion of  the  lymphatic  glands  may  arise  as  a  sequence  of  subacute  inflammation, 
but  more  commonly  the  glands  gradually  enlarge  without  marked  pain  or 
tenderness  in  consequence  of  chronic  irritation  of  some  kind.  It  is  often 
impossible  to  make  any  accurate  distinction  clinically  between  simple  chronic 
inflammation,  strumous  enlargement,  and  tuberculous  disease.  Chronic 
inflammation  of  the  glands  is  commonly  looked  upon  as  the  most  marked 
characteristic  of  the  strumous  diathesis,  and  the  relation  of  the  process  to 
tubercle  has  already  been  sufficiently  discussed.  In  an  otherwise-  healthy 
individual  prolonged  local,  irritation  of  the  skin  or  mucous  membrane  will 
cause  a  chronic  inflammatory  enlargement  of  the  neighbouring  lymphatic 
glands.  In  a  strumous  subject  the  amount  of  glandular  enlargement  may  be 
out  of  all  proportion  to  the  local  irritation  causing  it.  Such  strumous  glands 
are  not  necessarily  tuberculous,  but  are  already  rendered  favourable  sites  for 
the  growth  of  the  tubercle  bacillus,  should  the  latter  reach  them  through  the 
lymphatics,  to  which  it  probably  gains  an  entrance  by  way  of  the  unhealthy 
mucous  suface  which  first  caused  the  glandular  enlargement.  In  many  cases, 
however,  no  source  of  infection  can  be  detected.    Tuberculous  disease  of 


46 


DISEASES   OF   THE   LYMPHATIC  SYSTEM. 


lymphatic  glands  may  also  occur  secondarily  to  some  primary  tuberculous 
lesion  elsewhere.  Thus,  for  example,  the  gland  above  the  internal  condyle  of 
the  humerus  is  not  unfrequently  infected  in  cases  of  tuberculous  caries  affect- 
ing the  bones  of  the  hand  or  fingers.  In  some  rare  instances  the  lymphatic 
vessels  between  the  primary  focus  and  the  secondary  deposit  in  the  glands  are 
themselves  similarly  diseased.  Finally,  in  some  cases  of  general  tuberculosis 
the  lymphatic  glands  may  be  the  seat  of  miliary  tubercles. 

Symptoms. — Tuberculous  disease  of  lymphatic  glands  occurs  principally  in 
children  and  young  adults.  Any  gland  may  be  affected,  but  those  with  whicli 
the  Surgeon  most  often  has  to  deal  are  the  glands  in  the  neck,  especially  those 
in  the  submaxillary  region  and  the  glandulas  concatenatae,  and  sometimes  the 
axillary  and  inguinal  glands. 

The  glands  slowly  increase  in  size,  at  first  remaining  clearly  defined  and 
distinct  fi'om  each  other.  They  may  after  a  time  cease  to  enlarge,  and  remain 
permanently  without  further  change,  but  more  commonly  ai'ter  continuing  in 


by  the  thinned  and  undermined  skin  being  too  feeble  to  take  any  part  in 
healthy  repair.  The  opening  may  close  for  a  time,  bursting  open  and  dis- 
charging again  at  intervals.  In  other  cases  the  thinned  skin  perishes,  and 
the  remains  of  the  gland  may  be  exposed  as  a  reddish-grey  or  fleshy  mass 
protruding  in  the  midst  of  the  sore.  When  these  sores  finally  heal,  they  leave 
thin  blue  cicatrices  ultimately  forming  irregular  puckered  scars. 

Pathological  Anatomy. — A  lymphatic  gland  aflected  by  a  simple  chronic 
inflammatory  process  is  often  enlarged  to  many  times  its  normal  size.  It  is 
usually  more  opaque  than  natural,  and  of  a  grey  or  dull  pink  colour.  The 
consistence  varies  ;  in  many  cases  the  gland  is  softer  than  natural,  but  not 
uncommonly  it  is  indurated,  as  the  result  of  thickening  of  the  trabecute  and 
capsule  and  of  the  meshes  of  the  retiform  connective  tissue. 

Microscopic  examination  of  glands  thus  affected  shows  a  great  increase  in 
the  lymphoid  corpuscles,  not  only  in  the  follicles  of  the  gland,  but  also  choking 
the  lymph-sinuses.  Amongst  the  new  corpuscles  larger  cells  are  found  many 
times  the  size  of  a  lymph-corpuscle,  and  apparently  developed  from  them,  as 


Fig.  424. — Tuberculous  Glands  of  Neck. 


this  State  a  variable  time  they  soften. 
The  inflammation  then  extends  to 
the  surrounding  tissues,  and  the 
glands  become  adherent  to  neigh- 
bouring parts,  and  finally  to  the 
skin.  Several  glands  may  thus 
become  fused  together,  forming  a 
large  indurated  and  nodulated  mass 
(Fig.  424).  Suppuration  takes 
place  slowly,  and  the  skin  becomes 
thin,  blue,  and  undermined.  Finally, 
it  gives  way  by  a  small  opening, 
and  curdy  jdhs  is  discharged,  mixed 
with  the  debris  from  the  softened 
cheesy  matter  from  the  gland.  The 
discharge  may  continue  for  weeks 
or  months,  being  kept  up  partly  by 
the  gradual  expulsion  of  the  remains 
of  the  degenerated  gland,  and  partly 
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all  intermediate  varieties  are  found  between  the  two  forms.  The  flattened 
cells  covering  the  trabeculse,  and  lying  on  the  meshes  of  the  reticulum  of  the 
gland,  proliferate,  and  may  sometimes  be  recognized  forming  a  coarse  network 
amongst  the  lymphoid  corpuscles.  At  first  the  gland  is  more  vascular  than 
natural,  but  from  the  pressure  of  the  accumulated  cells  the  vessels  soon  become 
obliterated,  and  non-vascular  areas  are  formed. 

By  naked-eye  examination  alone  it  may  be  difficult  or  impossible  to  decide 
whether  the  condition  is  one  of  simple  chronic  inflammation  or  of  an  early 
stage  of  tuberculous  disease.  The  first  definite  evidence  of  the  latter  is 
usually  the  presence  of  grey  or  yellow  tubercles  dotted  about  in  the  gland 
tissue.  We  have  already  seen  that  the  tubercle  is  commonly  deposited  in 
glands  already  chronically  inflamed  ;  if,  however,  the  gland  is  affected  secon- 
darily to  a  tuberculous  disease  of  the  region  from  which  it  receives  its  lymph, 
it  is  probably  tuberculous  from  the  beginning.  Small  caseous  points  soon 
appear,  and  these  may  gradually  increase  in  size,  and  coalesce  till  the  whole 
gland  becomes  a  uniform  caseous  mass  still  enclosed  in  the  capsule,  which  is 
often  considerably  thickened.  The  caseation  may  terminate  the  process,  the 
cheesy  mass  remaining  dry  and  encapsuled  without  further  change.  In  other 
cases  it  is  followed  by  a  deposit  of  lime  salts,  and  the  diseased  gland  forms  a 
hard  calcareous  mass.  These  formations  most  commonly  occur  in  the  glands 
of  the  abdomen  and  thorax.  In  superficial  glands  the  caseation  is  more  com- 
monly followed  by  softening  of  the  cheesy  mass,  which  breaks  down  into  a 
thick  fluid  not  unlike  clotted  cream.  The  softening  is  accompanied  by 
inflammation,  and  the  slow  formation  of  pus  in  the  tissues  round  the  gland, 
the  capsule  gives  way  at  the  most  superficial  part,  and  the  fluid  gradually 
approaches  the  surface.  The  chronic  abscess  thus  formed  is  very  slow  in 
perforating  the  skin,  often  undermining  it  for  some  distance  before  finding  an 
exit.  Microscopic  examination  in  the  early  stages  shows  the  usual  structure 
of  tubercle  ;  small  non-vascular  areas  are  seen  consisting  of  giant  cells,  epithe- 
lioid cells,  and  lymphoid  corpuscles. 

The  caseation  commences  in  the  non-vascular  spots,  and  gradually  extends. 
The  trabecute  disappear  last  in  the  caseating  process.  In  a  considerable  pro- 
portion of  cases  the  tubercle  bacillus  can  be  found  in  the  cheesy  glands.  The 
softened  caseous  product  of  tuberculous  lymphatic  glands  has  long  been 
believed  to  ])e  a  source  of  general  infection,  the  fine  granular  lUItris  entering 
the  circulation  and  lodging  in  distant  parts,  and  there  causing  the  growth  of 
tubercle.  Koch's  discovery  of  the  bacillus  of  tubercle  showed  that  in  these 
cases  the  bacilli  or  their  spores  are  the  actual  infective  material.  This  general 
infection  when  it  does  occur  is  however  merely  an  accidental  occurrence,  the 
vast  majority  of  patients  who  suffer  from  caseating  lymphatic  glands  escaping 
with  nothing  more  than  the  local  disease. 

In  whatever  way  occurring,  inflammation  of  the  lymphatic  glands  always 
causes  obstruction  to  the  flow  of  lymph  through  them,  and  if  the  whole  or 
the  greater  part  of  the  glands  of  a  limb  be  affected,  oedema,  often  of  a  solid 
character,  may  occur  in  the  parts  from  v.hich  they  receive  their  afferent 
lymphatic  vessels. 

The  Diagnosis  of  tuberculous  disease  of  the  lymphatic  glands  is  rarely 
attended  with  difficulty.  From  swij)Ie  chronic  mffammafion  the  distinction 
may  in  the  early  stages  be  impossible  ;  but  the  progressive  enlargement  and 
the  occurrence  of  softening  will  usually,  sooner  or  later,  reveal  the  nature  of  the 
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disease.  From  Jympliadenoma  the  distinction  is  likely  to  be  difficult  only  when 
a  single  group  of  glands  is  affected.  Under  these  circumstances  the  character 
of  the  glandular  enlargement  is  usually  sufficiently  distinctive.  In  tuberculous 
disease  the  glands  rarely  reach  a  large  size  before  softening  occurs,  and  as  the 
result  of  surrounding  inflammatory  changes  the  individual  glands  become 
adherent  to  one  another  and  to  the  surrounding  structures  ;  in  lymphadenoma 
the  individual  glands  often  reach  a  large  size,  whilst  still  showing  no  evidence 
of  softening  and  no  tendency  to  become  adherent  to  one  another  or  to  the  parts 
around.  The  diagnosis  of  a  mass  of  tuberculous  glands  from  a  sarcomutous 
growth  is  usually  easy. 

Treatment. — In  the  treatment  of  chronic  inflammation  of  lymphatic 
glands  the  first  endeavour  of  the  Surgeon  should  be  to  remove  any  source  of 
irritation  which  may  be  present.  Thus,  in  the  case  of  the  neck,  special  atten- 
tion must  be  paid  to  the  condition  of  the  throat  and  teeth  ;  the  removal  of 
enlarged  tonsils  and  the  extraction  of  decayed  teeth  being  often  followed  by 
rapid  disappearance  of  the  glandular  swelling.  Chronic  suppuration  in  the 
middle  ear,  pediculi  capitis  and  eczema  of  the  scalp  must  if  present  receive 
appropriate  treatment.  In  many  cases,  however,  no  local  source  of  irritation 
can  be  detected,  and  the  Surgeon  is  in  doubt  whether  the  glandular  enlarge- 
ment is  tuberculous  or  not.  Under  these  circumstances  constitutional  treat- 
ment m^ay  be  given  a  fair  trial.  Sea-air  and  a  course  of  cod-liver  oil,  com- 
bined if  need  be  with  steel  wine,  or  the  syi-up  of  the  phosphate  of  iron,  will 
often  prove  most  beneficial.  Local  applications  are  rarely  needed,  but  some- 
times methodical  friction  with  iodine  or  iodide  of  potassium  ointment,  or 
painting  the  part  with  tincture  of  iodine  will  aid  absorption. 

Should  these  methods  of  treatment  fail,  the  probability  is  great  that  the 
glands  are  actually  tuberculous,  and  in  favourable  cases  excision,  may  be 
practised  before  they  have  become  so  adherent  as  to  make  complete  removal 
impracticable.  By  this  treatment  the  Surgeon  hopes  to  avoid  disfigurement  by 
irregular  cicatrices,  to  diminish  the  tendency  of  the  disease  to  spread  to  neigh- 
bouring glands,  and  possibly  to  prevent  general  tuberculous  infection.  The 
most  favourable  cases  for  excision  are  those  in  which  only  a  single  group  of 
glands  is  affected  and  is  still  freely  movable  on  the  parts  around. 

Such  a  condition  is  frequently  met  with  in  the  submaxillary  region  and 
posterior  triangle  of  the  neck,  and  in  the  axilla.  Incisions  in  the  neck  should 
be  made  as  far  as  possible  in  the  natural  folds  of  the  skin  of  the  part,  the 
most  frequently  useful  being  those  made  parallel  to  the  border  of  the  lowei' 
jaw  and  along  either  border  of  the  sterno-mastoid.  The  operation  often 
resolves  itself  into  a  much  more  extensive  dissection  than  was  anticipated,  and 
important  vessels  and  nerves  in  the  neck  are  often  freely  exposed.  The  internal 
jugular  vein  is  particularly  likely  to  be  wounded,  and  in  removing  glands  fi'om 
the  posterior  triangle  the  spinal  accessoiy  nerve  must  be  carefully  preserved. 

Complete  excision  is  often  possible  even  though  the  glands  have  extensively 
softened.  The  operation  is,  however,  necessarily  more  difficult  on  account  of 
the  inflamed  condition  of  the  surrounding  tissues.  Great  care  must  be  taken 
to  keep  close  to  the  capsule  of  the  gland  during  its  removal  lest  important 
structures  be  wounded.  If  the  gland  cannot  be  completely  removed  it  should 
be  scraped  out  as  thoroughly  as  possible  with  a  sharp  spoon  (Fig.  96,  Vol.  I.). 
Even  under  these  circumstances  complete  primary  union  of  the  wound  may 
bo  aimed  at. 
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In  some  cases  a  softened  gland  may  conveniently  be  treated  by  the 
following  simple  method.  The  gland  is  steadied  between  the  finger  and 
thumb  of  the  left  hand,  and  a  puncture  made  into  it  with  a  scalpel  about 
a  quarter  of  an  inch  in  width.  A  probe  may  then  be  passed  along  the 
scalpel,  so  as  to  serve  as  a  guide  to  the  opening  in  the  capsule.  The 
scalpel  is  then  withdrawn,  and  a  small  sharp  spoon  passed  along  the  probe 
into  the  gland.  By  forcibly  squeezing  the  gland  and  scraping  with  the 
spoon,  the  whole  of  its  caseous  contents  can  usually  be  removed  without 
difficulty.  A  very  fine  drainage-tube  may  be  inserted  for  a  few  days,  after 
which  healing  will  probably  take  place  without  difficulty.  The  results  of 
this  little  operation  are  very  much  better  if  strict  antiseptic  precautions  are 
observed  ;  for  if  the  cavity  becomes  filled  with  decomposing  discharges, 
troublesome  diffuse  suppuration  in  the  areolar  tissue  may  follow.  Iodoform 
or  salicylic  wool  forms  the  best  dressing  in  most  cases.  If  several  glands  lie 
close  together,  it  is  sometimes  possible  to  scrape  more  than  one  fi'om  a  single 
opening  in  the  skin.  The  scars  left  after  this  mode  of  treatment  are  very 
slight. 

In  many  cases,  however,  a  superficial  abscess  has  already  formed  when  the 
case  first  comes  under  treatment.  The  abscess  must  then  be  ii-eely  opened  and 
scraped  and  the  edges  of  the  incision  held  apart  .with  blunt  hooks.  By  care- 
ful examination  a  small  track  will  now  often  be  found  passing  through  the 
deep  fascia  to  the  caseous  gland  which  lies  beneath  it.  The  track  must  be 
sufficiently  enlarged  to  allow  the  diseased  gland  to  be  thoroughly  scraped  away 
with  a  sharp  spoon.  This  procedure  is  most  important  for,  as  Teale  has 
pointed  out,  if  the  superficial  abscess  only  be  opened  the  primary  cause  of 
it  still  remains. 

The  sinuses  and  ulcers  left  by  the  bursting  of  chronic  glandular  abscesses 
must  be  treated  by  free  scraping  and  disinfected  with  chloride  of  zinc  (40 
grains  to  the  ounce)  and  iodoform.  All  blue  undermined  skin  should  be  cut 
away  with  scissors,  as  it  delays  healing  and  is  itself  useless  for  any  purposes  of 
repair.  In  the  case  of  extensive  sinuses  in  the  neck,  there  is  no  doubt,  as 
Treves  has  especially  urged,  that  the  constant  movement  of  the  part  delays 
healing.  Sufficient  rest  is,  as  a  rule,  obtained  by  a  firmly-applied  wool 
dressing,  but  the  use  of  a  leather  collar  may  sometimes  be  helpful. 


LYMPHADENOMA. 

This  disease  has  already  been  described  in  the  Chapter  on  Tumours  (Yol.  I., 
p.  1020),  and  but  little  remains  to  be  said  concerning  it.  When  the  disease 
is  apparently  limited  to  a  single  group  of  lymphatic  glands,  the  question  of 
their  removal  often  comes  before  the  Surgeon. 

If  the  tumour  be  large  and  single,  or  composed  of  an  agglomeration  of 
multiple  masses,  and  so  situated  that  it  can  be  taken  out  with  safety,  its 
removal  is  proper,  and  should  be  practised.  I  have  several  times  removed 
large  lymphadenomata  from  the  axilla  and  upper  part  of  the  neck  with  great 
advantage.  Even  when  the  disease  is  multiple,  single  large  masses  that  are 
sources  of  special  trouble  should  be  dissected  out.  In  one  such  case  a  tumour, 
which  was  as  large  as  a  man's  fist,  was  removed,  in  University  College  Hospital, 
from  the  axilla.  The  patient,  a  delicate  woman,  had  a  group  of  similar 
growths  in  the  neck,  which  had  remained  stationary  for  twenty  years. 
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The  operation  should  not  be  undertaken  when  the  patient  is  very  weak  or 
anaemic,  more  especially  when  there  is  persistent  elevation  of  temperature. 

The  accompanying  figure  (Fig.  425)  from  a  patient  under  the  care  of 
Christopher  Heath  is  a  good  illustration  of  the  appearances  produced  by  this 
disease  when  affecting  the  glands  at  the  root  of  the  neck. 

With  the  exception  of  lymphadenoma,  the  lymphatic  glands  are  siugularly 
exempt  from  the  growth  of  primary  tumours.    Round-celled  sarcoma  is  said 


Fig.  425\— Lympliadeuoma  of  Glands  at  Roi.it  of  the  Neck. 


to  be  met  with  occasionahy,  but  it  is  probable  that  some  of  the  tumours 
formerly  described  under  that  name  would  now  be  classed  as  lymphadenomata. 
Secondary  tumours  are,  however,  extremely  common.  All  forms  of  cancer 
tend  to  affect  the  glands  at  an  early  period  of  their  growth.  Round-celled 
and  melanotic  sarcomata  also  frequently  give  rise  to  secondary  tumours  in  the 
glands. 
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VENOUS  THROMBOSIS. 

Thrombosis  or  coagulation  of  the  blood  in  the  vessels  during  life  is  veiy. 
common  in  the  veins. 

Causes. — The  exact  nature  of  the  process  of  coagulation  of  the  blood  is 
still  far  from  being  fully  understood.  The  view  generally  entertained  at  the 
present  time  is  that  fibrin  does  not  exist  as  such  in  the  blood,  but  is  formed 
from  two  substances,  fibrinogen  and  fibrin-ferment.  The  fibrinogen  is  con- 
tained in  the  blood-plasma  in  solution.  The  fibrin-ferment  is  not  supposed 
to  be  ])resent  in  a  free  state  in  the  blood  as  it  circulates  in  the  body,  but  is 
liberated  from  some  of  the  colourless  corpuscles  under  certain  conditions. 
Blood,  in  contact  with  the  walls  of  vessels  which,  to  use  Cobnheim's  expres- 
sion, are  in  a  state  of  physiological  integrity,"  shows  no  tendency  to  coagulate, 
but  when  it  is  brought  in  contact  with  dead  matter  clotting  takes  place.  In 
the  same  way,  if  the  integrity  of  the  vessels  is  damaged  by  disease  or  injury 
nbinn  becomes  deposited  at  the  damaged  spot.  The  presence  of  free  ferment 
in  the  blood  may  also  cause  coagulation  in  the  living  body.  Kohler  has 
shown  that  if  a  sufficient  quantity  of  fibrin-ferment  be  experimentally 
introduced  into  the  blood-stream,  rapid  coagulation  will  take  place,  even  in 
contact  with  healthy  vessels.  If  a  smaller  quantity  is  injected  there  is  severe 
febrile  disturbance,  but  thrombosis  does  not  take  place,  the  influence  of  the 
healthy  walls  of  the  vessels  being  then  supposed  to  be  sufficient  to  arrest 
coagulation  until  the  ferment  is  eliminated  from  the  blood.  Other  substances 
have  been  shown  to  be  capable  of  causing  extensive  coagulation  in  the  living 
vessels.  Thus  "Woolckidge  shoived  that  a  phosphorized  fat  known  as  lecithin, 
which  may  be  obtained  from  the  lymphatic  glands,  testis,  brain,  and  other 
tissues,  causes  rapid  coagulation  and  death  from  cardiac  thrombosis  if  injected 
into  the  blood-stream.  On  the  other  hand,  if  peptones  be  injected  into  the 
blood-stream  during  life,  blood  drawn  shortly  afterwards  fails  to  coagulate. 
These  observations  show  that  the  coagulability  of  the  blood  may  be  directly 
mfluenced  by  the  admixture  of  various  foreign  substances  with  it. 

Retardation,  or  arrest  of  the  blood-stream,  acts  as  a  powerful  predisposing 
cause  of  thrombosis.  These  conditions  apply  equally  to  all  vessels,  whetlier 
arteries,  capillaries,  or  veins,  but  we  have  to  consider  them  here  in  reference 
to  the  veins  only. 

The  causes  of  venous'throml.osis  may  be  thus  classified  : — 

1.  Changes  in  the  condition  of  the  wall  of  the  vessel  due  to  (a)  injury  ; 
[b)  inflammation  ;  (r)  degeneration. 
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2.  Altered  conditions  of  the  blood  in  which  there  is  supposed  to  be  a 
liberation  of  the  ferment. 

3.  Retardation  or  arrest  of  the  blood-stream  :  due  to  (a)  diminished  vis  a 
tergo ;  (b)  pressure  on  the  vessel;  (c)  interruption  of  its  continuitj^  ; 
(d)  obstruction  by  a  thrombus  due  to  any  of  the  preceding  causes. 

1.  Changes  in  the  wall  of  the  vessel. 

a.  Injury. — The  effect  of  any  severe  injury  to  the  coats  of  a  vein  is  either  to 
extinguish  the  vitality  of  the  injured  parts  oi-  so  far  to  diminish  it  that  the 
vessel  wall  behaves  towards  the  blood  as  a  foreign  body,  and  a  coagulum  is 
formed  on  the  damaged  part  just  as  it  would  be  on  a  piece  of  wire  introduced 
into  the  vein.  A  vein  is  occasionally  penetrated  by  a  foreign  body,  as  when  a 
ligature  is  accidentally  passed  through  it  in  tying  a  contiguous  artery.  Under 
these  circumstances  a  clot  will  quickly  form  upon  the  foreign  body. 

b.  Inflammation. — It  has  already  been  pointed  out  in  the  Chapter  on 
Inflammation  that  the  most  essential  feature  of  the  process  is  a  diminished 
vitality  of  the  aftected  part  to  a  degree  short  of  actual  death.  If  the 
inflammation  is  sufliciently  intense  the  wall  of  an  inflamed  vein  behaves 
towards  the  contained  blood  as  if  it  were  dead  matter,  and  coagulation 
consequently  takes  place.  Thrombosis  thus  forms  a  marked  feature  of  all 
forms  of  phlebitis.  The  causes  of  inflammation  of  veins  will  be  described 
later  on  (see  Phlebitis). 

c.  Degeneration. — Degeneration  of  the  coats  is  less  marked  in  the  veins 
than  in  the  arteries.  In  varicose  veins,  the  middle  coat  is  greatly  thickened 
by  the  growth  of  fibroid  tissue,  and  calcareous  plates  are  sometimes  met  with 
in  it ;  but  the  endothelial  lining  is  usually  intact,  and  consequently  thrombosis 
comparatively  seldom  takes  place  as  a  consequence  of  this  alone. 

2.  Altered  Conditions  of  the  Blood. — The  exact  nature  of  the  changes 
of  the  blood  that  predispose  to  thrombosis  is  very  imperfectly  known.  The 
experiments  before  alluded  to  show  that  an  excess  of  free  ferment  in  the  blood 
may  act  as  a  powerful  predisposing  cause,  or  even  the  sole  cause  of  coagula- 
tion. In  septicEemia,  pytemia,  and  many  other  acute  febrile  diseases,  there  is 
considerable  destruction  of  corpuscles,  and  very  probably  in  this  way  ferment 
is  liberated,  and  it  is  well  known  that  thrombosis  is  common  in  these  affec- 
tions. The  mere  excess  of  white  corpuscles,  such  as  is  observed  in  leuco- 
cythsBmia,  does  not  seem  to  predispose  in  any  great  degree  to  thrombosis. 
Koch  has  observed,  in  pytemia  experimentally  induced  in  animals,  thrombosis 
of  small  vessels  apparently  originating  in  the  plugging  of  the  eliannel  by 
microscopic  organisms,  and  possibly  some  such  condition  may  be  present  in 
some  cases  of  venous  thrombosis. 

;5.  Retardation  of  the  Blood-stream. — Perfect  rest  of  the  blood  when 
withdrawn  from  the  body  delays  coagulation,  and  free  movement  hastens  it. 
It  is  impossible,  therefore,  to  suppose  that  retardation  or  arrest  of  the  flow 
.can  act  directly  as  a  cause  of  thrombosis.  Nothing,  however,  is  more  certain 
than  that  it  does  form  one  of  the  most  important  causes  of  coagulation  in  the 
living  vessels.  It  may  act  in  various  ways.  First,  if  the  arrest  of  the 
circulation  be  complete  and  of  sufficient  duration,  the  vitality  of  the  part  will 
sufi'er  until  the  vessels  come  to  act  as  foreign  bodies  and  coagulation  takes 
place.  Secondly,  if  a  part  of  the  vein  is  already  diseased  or  injured,  the 
retardation  of  the  blood-stream  will  favour  the  adhesion  of  the  white 
corpuscles  to  the  unhealthy  surface,  which  is  the  first  step  in  thrombosis 
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when  the  blood  is  still  moving.  Thirdly,  if  the  blood  stagnate  for  a  sufficient 
time  the  white  corpuscles  may  perish  from  want  of  oxygen  and  disintegrate, 
thus  liberating  the  ferment  and  inducing  coagulation.  Lastly,  it  is  possible 
that  the  nutrition  of  the  endothelium  may  suffer  from  ai-rest  of  the  flow  of 
blood  through  the  vessel  even  when  the  circulation  through  the  surrounding 
tissues  is  sufficiently  active  to  maintain  their  vitality. 

Retardation  or  arrest  of  the  blood-stream  may  arise  («)  from  diminished 
vis  a  iergo.  This  may  be  due  to  want  of  power  in  the  heart  from  old  age, 
bad  nourishment,  exhausting  fevers,  or  to  shock  or  loss  of  blood  from  injury 
or  operation.  Interruption  to  the  proper  distribution  of  the  force  through 
want  of  elasticity  in  the  arteries  acts  in  the  same  way.  Obstruction  of  the 
main  artery  of  a  limb,  or  arrest  of  the  capillary  circulation  in  the  area  from 
which  a  vein  derives  its  blood,  will  in  like  manner  retard  the  venous  flow. 

(  h)  Another  very  common  cause  of  retardation  or  arrest  of  the  blood-stream 
in  the  veins  is  the  obstruction  caused  by  the  pressure  of  a  tumour,  or  the  con- 
traction following  chronic  inflammation  of  the  connective  tissue  of  an  organ  : 
examples  of  these  conditions  may  frequently  be  seen  in  the  iliac  veins  pressed 
upon  by  a  pregnant  uterus  or  an  ovarian  tumour,  and  in  the  vessels  of  a 
cirrhotic  liver  ;  and  it  must  be  remembered  that  a  tight  bandage  may  act  in 
the  same  way. 

{c)  When  a  vein  is  divided  in  a  surgical  operation,  it  empties  itself  and 
becomes  collapsed  as  far  as  the  next  pair  of  valves,  but  above  these  it  may 
remain  full  of  stagnant  blood  up  to  the  point  at  which  another  vein  enters  the 
trunk.  AVhen  a  vein  is  ligatured  in  its  continuity  there  will  be,  in  addition, 
stagnation  of  blood  below  as  far  as  the  next  collateral  branch. 

{(1)  "When  the  circulation  is  too  feeble  to  press  the  valves  back  against  the 
walls  of  the  vessel,  or  when  in  consequence  of  dilatation  they  are  never 
properly  closed,  but  project  into  the  lumen  of  the  vein,  it  not  uncommonly 
happens  that  stagnation  takes  jDlace  in  the  sinuses  of  the  valves,  and  small 
thrombi  may  thus  form,  which  finally  project  into  the  lumen  of  the  vessel, 
and  by  gradual  increase  may  at  last  close  it  completely. 

The  Process  of  Thrombosis. — Thrombosis  may  take  place  while  the 
blood  is  moving,  the  lumen  of  the  vein  becoming  gradually  filled  with  the 
coagulum,  or  while  the  blood  is  at  rest. 

The  appearance  of  the  thrombus  varies  with  the  conditions  under  which 
it  is  formed,  much  as  the  coagulum  obtained  by  whipping  blood  difi'ers 
from  that  formed  when  freshly  shed  blood  is  allowed  to  coagulate  undisturbed 
in  a  vessel.  The  process  of  thrombosis  has  been  observed  experimentally  by 
Zahn  in  the  veins  of  the  mesentery  and  tongae  of  the  frog.  A  large  vein  being 
chosen,  its  walls  were  injured  by  placing  a  crystal  of  common  salt  near  or 
directly  over  it.  On  watching  the  injured  spot,  the  white  corpuscles  of  the 
passing  blood  were  seen  to  adhere  to  it  until  they  were  heaped  up,  sometimes 
to  such  an  extent  as  completely  to  obstruct  the  vein.  If  the  injurious  action 
of  the  salt  had  not  been  very  severe  they  might  break  loose  again  and  pass 
away  into  the  blood-stream  ;  if  it  had  been  more  powerful  the  corpuscles 
remained  adherent.  After  some  hours  they  were  seen  to  undergo  a  marked 
change.  The  greater  part  disintegrated,  their  outline  being  lost  and  their 
nuclei  no  longer  being  recognizable  ;  and  a  fine  granular  mass,  having  the 
appearance  of  freshly-formed  fibrin,  appeared  in  the  place  they  formerly 
occupied.    This  observation  is  in  harmony  with  the  view  that  the  liberation 
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of  the  ferment  by  disintegration  of  the  white  corpuscles  plays  an  important 
part  in  the  process  of  coasfulation.  The  thrombus  thus  formed  was  in  some 
cases  pure  white  in  colour,  but  more  commonly  a  few  red  corpuscles  were 
eafcangled  amongst  the  white.  The  more  rapidly  the  plugging  of  the  vessel 
took  place  the  more  red  corpuscles  were  entaiigled  in  the  thrombus.  When 
coagulation  takes  place  in  a  vessel  in  which  the  flow  is  completely  arrested,  the 
clot  differs  in  no  respect  from  that  formed  in  blood  drawn  from  the  body.  It 
entangles  in  its  meshes  all  the  cor2DUScles,  both  red  and  white,  and  presents  the 
familiar  dark  red  colour. 

These  observations  explain  the  different  appearances  of  the  thrombus  under 
the  different  circumstances  in  which  thrombosis  takes  place.  The  clot  formed 
above  an  injury  which  completely  obstructs  a  vein,  as  when  it  is  divided  or 
tied,  is  uniform  in  structure,  dark  red  in  colour,  and  at  first  but  loosely 
adherent  to  the  inner  coat  of  the  vessel.  At  a  later  period,  as  in  the  case'of 
!i  ligatured  artery,  it  becomes  denser  in  consistence  from  contraction,  and 
more  firmly  adherent,  and  loses  its  colour  in  consequence  of  disintegration  of 
the  red  corpuscles.  A  thrombus  formed  by  gradual  deposit  from  the  circu- 
lating blood  upon  the  unhealthy  walls  of  a  vein  is  either  white  or  mixed  in 
tint,  according  to  the  rapidity  with  which  it  is  formed.  It  is  firmly  adherent 
to  the  inner  coat  of  the  vein  and  laminated  in  structure.  Microscopic 
examination  shows  it  to  contain  few  red  disks,  but  numerous  white  corpuscles 
which  have  escaped  disintegration  are  usually  found  between  the  laminEe. 

As  a  rule  the  thrombi  arising  in  cases  in  which  an  altered  condition  of  the 
blood  is  supposed  to  be  the  cause  of  coagulation  are  white  or  mixed,  the  fibrin 
being  deiDosited  gradually  on  the  walls  of  the  vein,  starting  from  some  point 
where  from  disease  or  injury  the  endothelium  is  damaged. 

When  a  vein  is  completely  obliterated  by  a  white  thrombus,  the  stagnant 
blood  on  each  side  coagulates,  forming  a  red  clot  adherent  to  the  white.  After 
death  a  further  extension  of  this  red  clot  takes  place.  These  post-77iorfem 
clots  are  recognised  by  their  softness  and  by  their  floating  free  in  the  vessel. 

Cornil  and  Ranvier  have  supposed  that  in  many  cases  at  least  the  central 
portion  of  a  laminated  clot,  and  not  its  peripheral  layers,  is  the  oldest,  the 
fibrin  having  been  first  deposited  on  the  wall  of  the  vein  and  then  separated 
from  it  by  contraction,  though  prevented  from  passing  on  towards  the  heart 
by  the  prolongations  extending  into  the  collateral  branches.  This  view,  how- 
ever, seems  far  from  probable.  The  only  appearance  suggesting  such  a 
process  is  met  with  in  the  clots  extending  from  the  heart  into  the  pulmonary 
artery  in  cases  of  cardiac  thrombosis.  These  are  commonly  found  to  fill  the 
vessel  incompletely,  and  often  present  perfect  casts  of  the  pulmonary  valves. 
In  these  cases,  however,  the  coagulation  takes  place  immediately  before  death, 
and  very  probably  the  contraction  is  post-mortem. 

The  Fate  of  the  Thrombus  varies  according  to  the  circumstances  in 
which  it  is  placed  and  the  causes  of  its  formation.  Thrombi  arising  fi-om 
injury  undergo  the  same  changes  as  those  forming  in  arteries  under  similar 
circumstances  (Vol.  L,  p.  415).  The  restoration  of  the  channel  through  a 
vein,  when  the  continuity  of  its  walls  has  not  been  interrupted,  takes  place 
more  readily  than  in  similar  conditions  in  the  arteries.  It  is  possible  that  in 
some  cases  this  may  result  from  disintegration  of  the  clot,  the  debris  being 
carried  away  and  lodged  in  the  lungs,  where,  if  non-infective  in  character, 
it  would  cause  no  serious  symptoms.     The  normal  process  of  restoration. 
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however,  is  effected  by  the  clot  l)econaiag  infiltrated  by  new  cells  proceeding 
from  the  wall  of  the  vessel,  as  ia  the  permanent  closure  of  a  divided  vein. 
Xew  vessels  afterwards  penetrate  amongst  these  cells,  and  by  means  of  these 
a  communication  is  established  between  the  permeable  portions  of  the  vein 
above  and  below  the  clot.  The  channel,  at  first  small,  gradually  enlarges  by 
absorption  of  the  tissue  through  which  it  passes,  and  thus,  at  last,  the  full 
calibi'c  of  the  vein  is  restored. 

Softening  and  Disintegration  are  common  changes  when  the  thrombus  lias 
been  formed  in  consequence  of  inflammation  of  the  vein,  or  as  a  result  of  those 
altered  conditions  of  the  blood  which  accompany  septicfemia  or  malignant 
fevers.  It  is  a  very  frequent  occurrence  when  the  affected  vein  leads  fi'om 
a  wound  the  discharges  of  which  are  in  a  septic  state,  or  from  an  area  affected 
with  some  infective  inOammation,  as  in  acute  necrosis  of  bone. 
.  Softening  most  commonly  takes  place  in  white  or  mixed  thrombi.  It  com- 
mences in  the  centre  of  the  clot  at  the  part  furthest  removed  from  the  walls 
of  the  vein.  The  clot  if  mixed  becomes  completely  decolorized,  and  gradually 
breaks  down  into  a  creamy  fluid  resembling  pus  in  appearance.  Microscopic 
examination,  however,  shows  that  it  is  not  pure  pus.  In  some  cases  it  is 
composed  merely  of  granular  debris,  no  corpuscles  of  any  kind  being  recog- 
nizable; in  others  a  certain  number  of  pus  cells  may  be  mixed  with  the  debris. 
Tiiese  are  white  corpuscles,  which  were  either  contained  in  the  clot  and  have 
escaped  disintegration,  or  have  wandered  into  it  from  the  surrounding  parts. 
In  most  cases  in  which  softening  takes  place,  micrococci  are  found  in  abund- 
ance in  the  puriform  liquid.  The  effects  of  the  process  of  softening  will  be 
discussed  immediately. 

Calcification  of  a  Thrombus  is  of  rare  occurrence.  It  occurs  chiefly  in  the 
small  clots  that  form  in  varicose  veins  in  the  pouches  behind  the  valves. 
These  calcified  clots  form  small  rounded  bodies,  varying  in  size  from  a  mustard 
seed  to  a  pea,  and  are  known  by  the  name  of  phleboliths. 

Hffects  of  Thrombosis. — The  first  effect  of  thrombosis  when  not  arising 
from  obstruction  is  necessarily  to  arrest  the  flow  of  blood  through  the  vein. 
If  a  single  superficial  vein  be  obstructed,  this  may  cause  no  marked  symp- 
toms ;  but  when  the  clot  is  situated  in  a  main  trunk,  as  in  the  femoral  at  the 
groin,  it  causes  great  oedema  of  the  parts  below.  This  is  commonly  seen  in 
the  so-called  "white  leg,"  which  occurs  after  labour.  If  the  vein  remain 
permanently  obstructed,  the  oedema  may  subside  after  some  weeks  or  months, 
the  collateral  veins  gradually  dilating,  and  the  free  return  of  blood  thus  being 
re-established.  In  other  cases  the  oedema  diminishes,  but  does  not  completely 
disappear,  the  limb  swelling  considerably  when  in  a  dependent  position. 
AVhen  this  occurs,  the  areolar  tissue  is  indurated,  the  oedema  becoming  more 
"  solid "  as  time  goes  on.  The  nutrition  of  the  parts  is  interfered  with, 
and  chronic  eczema  or  ulceration  of  the  skin  from  slight  causes  is  not 
uncommon. 

The  relation  of  thrombosis  to  inflammation  of  the  vein  is  a  sul)ject  on 
Avhich  there  has  been  considerable  difference  of  opinion.  Pathologists  in  the 
early  part  of  the  century  regarded  the  presence  of  a  thrombus  in  a  vein,  except 
when  obviously  due  to  mechanical  causes  arresting  the  flow  of  blood,  as  evi- 
dence of  previous  inflammation  of  the  coats  of  the  vessel.  Some  later  patho- 
logists on  the  other  hand  have  maintained  that  when  thrombosis  is  found 
associated  with  inflammation  of  the  coats  of  a  vein,  the  latter  condition  is 
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always  secondary  to  the  former.  The  truth  probably  lies  betweea  the  two 
views.  A  vein  may  become  inflamed  as  the  result  of  mechanical  violence,  or 
of  being  laid  bare  in  an  operation  and  subsequently  exposed  to  the  contact  of 
decomposing  discharges,  or  by  being  implicated  in  unhealthy  ulceration  of  the 
surrounding  structures.  In  other  cases  diffuse  inflammation  may  spread  from 
a  septic  Avound  in  the  loose  areolar  tissue  surrounding  the  vein.  In  all  these 
conditions  the  phlebitis  precedes  the  thrombosis.  The  opposite  condition  may 
be  met  with  when  a  vein  has  been  wounded,  and  its  divided  end  filled  wich  a 
clot  is  exposed  in  a  septic  wound.  The  clot  then  becomes  impregnated  with 
septic  matter,  and  fresh  coagulation  takes  place  upon  its  proximal  extremity  ; 
septic  disintegration  of  the  clot  follows,  and  the  coats  of  the  vein  become 
inflamed  from  the  contact  of  the  irritating  products  of  the  process.  Thus  a 
spreading  thrombosis,  followed  by  disintegration  of  the  clot  and  inflammation 
of  the  vein,  may  be  set  up.  This  is  a  condition  frequently  met  with  in  py- 
emia, and  is  especially  common  in  the  infective  inflammation  of  bone  known 
as  acute  necrosis.  In  some  cases  of  pyasmia,  thrombosis,  with  softening  of  the 
thrombus  and  inflammation  of  the  coats  of  the  vein,  is  met  with  in  parts 
having  no  connexion  with  the  original  wound.  Here  also  it  is  only  reasonable 
to  suppose  that  the  irritating  properties  of  the  thrombus  are  due  to  the 
presence  of  the  infective  material  in  the  blood  from  which  it  is  formed. 
Simple  coagulation  of  healthy  blood  in  a  vein  does  not  cause  acute  inflamma- 
tion of  the  coats  of  the  vessel.  After  the  operation  for  varix  the  vein  can 
often  be  clearly  felt  on  each  side  of  the  obliterated  spot  as  a  solid  cord,  but 
none  of  the  signs  of  phlebitis  are  present. 

The  most  serious  consequence  of  venous  thrombosis  is  Embolism,  or  the 
separation  of  a  clot,  and  its  entry  into  the  circulation.  When  the  formation 
of  the  thrombus  has  been  due  to  mechanical  injury,  this  complication  rarely 
takes  place.  Occasionally,  however,  after  a  surgical  operation  or  parturition, 
a  large  clot  may  be  dislodged  and  cause  sudden  death  by  obstructing  the 
pulmonary  artery.  If  the  clot  is  not  large  enough  to  obstruct  the  main  trunk 
of  the  artery,  it  may  lodge  in  a  smaller  branch  and  recovery  may  follow.  The 
following  is  a  typical  case  of  this  kind.  A  man,  aged  59,  had  been  confined 
to  bed  for  some  weeks  with  a  compound  dislocation  of  the  ankle :  the  wound 
was  nearly  healed,  and  he  was  apparently  in  good  health.  He  suddenly  awoke 
from  sleep  with  a  violent  pain,  which  seemed  to  shoot  up  from  his  leg 
to  his  chest.  There  was  immediately  an  intense  feeling  of  dyspnoea,  although 
air  entered  the  lungs  freely  ;  the  pulse  rose  to  120,  and  the  action  of  the 
heart  Avas  violent  and  irregular.  The  symptoms  gradually  subsided,  and  on 
the  third  day  after  the  attack  he  expectorated  a  small  quantity  of  blood. 
Within  a  few  hours  of  the  attack,  the  symptoms  of  obstruction  of  the  femoral 
vein  manifested  themselves.  It  was  slightly  tender,  and  could  be  felt  as  a 
hard  cord,  and  great  oedema  of  the  limb  appeared.  Some  weeks  after  the 
veins  of  the  opposite  limb  became  plugged  in  the  same  way,  but  no  embolism 
took  place. 

Embolism  is  more  commonly  the  result  of  softening  and  disintegration  of 
the  clot.  It  is  possible  that  a  healthy  clot  may  in  this  way  be  removed 
without  giving  rise  to  any  definite  symptoms.  When  the  softening  is  due  to 
the  septic  changes  in  the  thrombus,  or  when  the  clot  is  impregnated  with 
the  products  of  any  infective  inflammation  of  any  kind,  the  virulent  frag- 
ments set  u])  inflammation  wherever  they  lodge,  giving  rise  to  the  form  of 
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general  infection  known  as  embolic  pyasmia.  The  pathological  effects  of 
simple  and  infective  embolism  have  already  been  described  (see  Pyjemia, 
Vol.  I.,  p.  981). 

A  softening  thrombus  does  not  necessarily  give  rise  to  embolism.  In  the 
common  form  of  so-called  idiopathic  phlebitis,  suppuration  not  unfrequently 
takes  place  round  the  thrombosed  vein,  the  middle  part  of  the  thrombus  is 
softened,  the  Avails  of  the  vein  give  way,  and  the  debris  of  the  clot  are  dis- 
charged with  the  pus  of  the  abscess.  In  these  cases  a  portion  of  the  thrombus 
on  each  side  remains  unsoftened,  and  undergoes  the  ordinary  changes  observed 
in  the  closure  of  a  divided  vessel. 

The  Symptoms  of  thrombosis  are  merely  those  of  obstruction  of  the  vein. 
If  superficial,  the  vein  can  be  felt  as  a  hard  cord,  with  knot-like  projections  at 
the  situations  of  the  valves.  If  a  deep  vein  is  affected,  there  is  oedema  of  the 
part  from  which  it  comes,  often  with  dilatation  of  the  superficial  veins.  The 
swollen  parts  are  white,  and  pit  deeply  on  pressure.  When  the  coats  of  the 
vein  are  inflamed,  the  symptoms  of  phlebitis  presently  to  be  described  will  be 
manifest. 

Tlie  Treatment  of  venous  thrombosis  depends  entirely  on  the  cause. 
When  it  is  a  part  of  the  pyaemic  process,  no  special  treatment  is  of  much 
service  ;  when  associated  with  phlebitis,  it  must  be  treated  as  described  nnder 
that  disease.  (Edema  must  be  treated  by  elevation  of  the  limb  and  careful 
bandaging  with  an  elastic  or  stocking  bandage.  In  all  cases  perfect  rest  of 
the  part  must  be  maintained  in  order  to  obviate  as  far  as  possible  the  risk  of 
embolism. 

PHLEBITIS. 

IxFLAii.MATiON  OF  THE  Veins,  originally  studied  by  Hunter,  has  in  later 
years  attracted  the  attention  of  many  distinguished  Continental  and  British 
pathologists,  amongst  whom  may  be  specially  mentioned  Breschet,  Velpeau, 
Cruveilhier,  Arnott,  Henry  Lee,  Tessier,  and  Virchow. 

Causes. — Phlebitis  may  arise  from  injury  of  the  coats  of  the  vein,  from 
inflammation  of  the  tissue  surrounding  it  (periphlebitis)  or  from  the  formation 
of  an  unhealthy  thrombus  within  it.  Each  of  these  causes  may  occur 
separately,  but  frequently  more  than  one  are  concerned  in  the  process.  In 
other  cases  phlebitis  is  said  to  be  idiopathic,  which  means  that  the  cause 
cannot  be  accurately  ascertained. 

Traumatic  phlebitis  may  be  simple  aiid  localized,  or  septic  and  spreading. 
The  coats  of  a  vein,  in  the  same  way  as  any  other  tissue,  become  inflamed  if 
subjected  to  any  injury  of  sufficient  intensity,  whether  it  be  the  application 
of  a  ligature  in  a  surgical  operation,  accidental  mechanical  violence,  or  the 
action  of  caustics.  As  the  result  of  the  mjury,  a  clot  forms  within  the  vein, 
adherent  to  the  damaged  spot.  If  this  completely  occludes  the  vessel,  it 
extends  upwards  and  downwards  as  far  as  the  blood  in  the  vein  is  stagnant. 
The  inflammation  is  however  limited  to  the  injured  spot,  and  shows  no 
tendency  to  extend.  Ultimately  the  clot  may  be  absorbed,  and  the 
channel  of  the  vein  restored,  or  the  vessel  may  be  permanently  obliterated 
by  the  processes  already  described  as  occurring  in  arteries  under  similar 
circumstances. 

Traumatic  phlebitis  does  not  however  always  run  this  simple  course.  When 
the  discharges  of  the  wound  through  which  the  vein  has  been  injured  are  in 
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a  septic  condition,  and  the  plugged  vein  is  exposed  to  the  direct  contact  of 
putrid  matter,  the  thrombus  may  become  infected.  It  then  softens  and 
decomposes,  and  thus  excites  inflammation  in  the  coats  of  the  vein,  spreading 
beyond  the  part  originally  injured.  Fresh  clot,  which  in  its  turn  decomposes, 
forms  in  the  vein  as  far  as  the  inflammation  extends  ;  and  so  the  process  may 
spread  until  some  part  is  reached  at  which  a  large  vein  joins  the  affected 
trunk,  when  fragments  of  the  softening  clot  are  washed  on,  giving  rise  to  the 
dissemination  of  septic  emboli  and  pysemia.  It  is  this  form  of  spreading 
phlebitis  that  was  formerly  so  common  in  hospital  practice.  The  earlier 
pathologists  regarded  the  spreading  inflammation  of  the  vein  as  the  primary 
cause  of  the  mischief,  whereas  it  is  evident  that  it  is  really  due  to  the  changes 
taking  place  in  the  thrombus. 

Spreading  phlebitis  may  arise  also  witliout  an  injury  in  the  veins  leading 
from  many  infective  inflammations.  Either  the  trunk  may  be  involved  in 
the  inflamed  area  or  thrombosis  may  extend  into  it  from  the  smaller  veins  and 
venules.  In  either  case  the  clot  becomes  impregnated  with  the  infective 
material,  and  undei'goes  changes  of  the  same  character  as  those  just 
described. 

In  some  cases  of  pytemia  or  septicEemia,  thrombosis  may  occur,  as  has  already 
been  pointed  out,  in  parts  distant  from  the  seat  of  infection,  and  in  these  case- 
the  clot  softens  and  causes  inflammation  of  the  coats  of  the  vessel.  A  possible 
explanation  of  this  phenomenon  is  that  the  blood  contains  before  coagu- 
lation some  noxious  material,  whicli  causes  the  subsequent  softening  and  dis- 
integration. In  support  of  this  theory  is  the  fact  that  micrococci  are  found 
abundantly  in  the  dehris  of  the  broken  down  clot. 

Diffuse  inflammation  spreading  from  an  unhealthy  wound  along  the  areolnr 
tissue  surrounding  a  vein  may,  in  some  cases,  give  rise  to  inflammation  of  its 
coats  and  thrombosis. 

In  addition  to  the  above  forms  of  the  disease,  phlebitis  is  frequently  met 
with  without  our  being  able  definitely  to  explain  its  mode  of  origin,  and  it  has 
therefore  been  said  to  be  "  idiopathic."  This  form  almost  invariably  alfects 
one  of  the  large  veins  of  the  lower  extremity,  usually  the  sapheua,  but  occa- 
sionally the  popliteal,  femoral,  or  iliac.  Most  commonly  the  vein  attacked  has 
long  suffered  from  varix.  It  seems  to  be  most  frequent  when  erysipelas  is 
epidemic,  but  the  relation  between  the  two  affections  is  not  proved.  The 
inflammation  extends  to  the  surrounding  areolar  tissue,  and  may  occasionally 
end  in  suppuration.  The  clot  then  disintegrates,  the  walls  of  the  vein  give  way, 
and  the  dehris  mix  with  the  surrounding  pus  ;  but  even  when  this  happens, 
there  is  but  little  tendency  to  extension  of  the  mischief,  the  disintegrating 
clot  being  shut  oft"  on  each  side  by  an  adherent  unsoftened  thrombus.  When 
suppuration  does  not  follow,  the  risk  of  disintegration  and  embolism  is  very 
sHght,  but  it  does  sometimes  occur  and  causes  death. 

Paget  has  pointed  out  that  "  idiopathic  "  phlebitis  commonly  affecting 
the  long  saphenous,  but  occasionally  the  deeper  veins,  is  not  uncommon 
in  gouty  subjects.  It  may  occur  in  difl'erent  parts  of  the  same  vein  at 
the  same  time,  and  is  very,  liable  to  relapses.  He  has  termed  the  affection 
"  gouty  phlebitis,"  and  believes  that  it  commences  as  a  gouty  inflammation  of 
the  coats  of  the  vein. 

Pathological  Anatomy. — The  coats  of  an  inflamed  vein  are  swollen  and 
rigid,  and  of  a  redder  tint  than  natural  from  injection  of  the  vessels  of  the 
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outer  coat.  The  surrounding  tissues  are  usually  oedematous.  lu  septic  or 
intective  phlebitis  the  walls  of  the  vein  are  softened,  and  often  give  Tvay 
opposite  the  disintegrating  portions  of  the  clot  ;  and  wherever  this  happens 
a  c  jllection  of  pus  forms  outside  the  vessel.  The  conditions  of  the  thrombi 
in  inflamed  veins  have  already  been  sufficiently  described  (see  Venous  Throm- 
bosis). Microscopic  examination  shows  the  coats  of  the  vein  to  be  infiltrated 
with  small  round  cells  ;  the  endothelium  is  at  first  swollen,  and  if  softening  of 
the  thrombus  takes  place,  is  lost  in  the  disintegrating  clot. 

Symptoms.— In  idiopathic  or  gouty  phlebitis  of  a  superficial  vein  the 
symptoms  are  very  evident.  The  patient  has  usually  suflTered  from  varicose 
veins  before  the  attack.  The  inflammation  is  localized,  usually  afl^'ecting  a  few 
inches  of  the  vessel,  and  sometimes  two  or  more  parts  at  the  same  time.  The 
vein  becomes  hard,  swollen,  knobbed,  and  painful,  the  knobs  constituting 
distinct  enlargements  opposite  the  valves,  or  in  the  pouch-like  dilatations  of 
the  varicose  vein.  The  skin  covering  it  assumes  a  reddish  purple  colour,  and 
there  may  be  stiffness,  or  inability  to  move  the  limb.  There  may  perhaps 
be  no  pain  when  the  limb  is  at  rest,  but  in  some  cases  severe  shocks  of 
pain,  resembling  neuralgia,  dart  along  the  line  of  the  vein.  In  all  cases 
there  is  acute  tenderness  over  the  course  of  the  vessel.  There  is  always  some 
oedema  around  the  inflamed  vein,  but  if  a  single  superficial  vein  is  affected 
there  is  but  little  swelling  of  the  parts  that  supply  it  with  blood,  owing  to  its 
^l\■e  communications  with  the  deep  veins. 

When  the  deep  veins  are  affected  the  most  marked  signs  are  deep-seated 
acute  pain  and  tenderness,  with  marked  oedema  of  the  parts  from  which  the 
vein  derives  its  blood.  This  oedematous  condition  of  the  limb  is  a  most 
important  diagnostic  sign  of  deep-seated  phlebitis  when  the  vein  cannot  be 
lelt  (as  in  the  pelvis  for  instance),  and  may  be  the  first  symptom  observed, 
coming  on  either  suddenly  or  gradually.  The  oedema  may  give  rise  to  a  hard, 
white,  tense  condition  of  the  limb,  which  pits  on  j^ressure,  though  in  some 
cases  the  hardness  is  too  great  for  this,  as  is  seen  in  the  ordinary  "  white 
leg "  following  parturition.  Occasionally  in  deep  phlebitis  the  limb  may 
suddenly  swell  to  a  considerable  size  without  there  being  any  subcutaneous 
oedema.  In  phlebitis  of  the  deep  veins  of  the  leg  and  thigh,  the  calf  of  the 
affected  limb  may  suddenly  enlarge,  with  great  pain  and  much  distension  of 
the  superficial  veins  with  fluid  blood,  but  without  any  subcutaneous  oedema. 
As  the  inflammation  subsides  the  j^ain  and  tenderness  disappear  ;  and  if 
superficial,  the  distended  vein,  with  its  solid  contents,  becomes  more  clearly 
defined.  In  varicose  veins  complete  obliteration  of  the  vessel  may  take  place, 
the  hard  cord  gradually  diminishing  in  size  till  it  is  no  longer  perceptible.  If 
the  deep-seated  veins  are  affected  the  oedema  continues  long  after  the  signs  of 
inflammation  have  disappeared,  perhaps  for  many  months,  till  either  the 
channel  of  the  vein  has  been  restored  or  the  superficial  veins  have  enlarged 
sufficiently  to  carry  back  the  blood  without  diSiculty.  If  suppuration  takes 
place  in  phlebitis  of  a  superficial  vein,  the  symptoms  are  those  of  an 
ordinary  acute  abscess.  "When  the  deep  veins  are  affected,  the  symptoms  are 
less  clear  until  the  accumulation  becomes  of  sufficient  size  to  give  a  distinct 
sense  of  fluctuation.  In  these  cases  there  is  but  little  fear  of  pyemia,  as 
the  vein  is  closed  by  a  firm  adherent  clot  on  each  side  of  the  part  in  which 
suppuration  is  taking  place.  After  the  resulting  abscess  has  been  opened, 
however,  spreading  sej^tic  phlebitis,  followed  by  pyfemia,  may  occur  unless 
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proper  antiseptic  precautions  are  taken  to  prevent  it.  Tlie  constitutional 
disturbance  in  this  form  of  phlebitis  is  not  severe  unless  suppuration 
takes  place,  and  even  then  it  speedily  subsides  as  soon  as  the  pus  is 
evacuated. 

The  symptoms  of  spreadinci  septic  jphlelitis  of  the  deep  veins  are  less 
evident,  being  concealed  more  or  less  completely  at  first  by  the  unhealthy 
inflammation  taking  place  in  the  part  from  which  the  mischief  has  started, 
and  later  on  by  the  grave  constitutional  symptoms  of  pyaemia  which  speedily 
manifest  themselves.  Pain  and  tenderness  in  the  line  of  the  vein,  with 
considerable  oedema  rapidly  coming  on,  would  lead  to  a  suspicion  of  its 
occurrence.  The  superficial  veins  are  less  commonly  affected,  but  should  they 
be  implicated,  the  symptoms  are  those  of  superficial  phlebitis  just  described, 
dififering  only  in  the  steady  extension  of  the  redness  and  pain  up  the  course  of 
the  vein,  and  in  the  presence  of  the  general  symptoms  of  blood-poisoning. 

Treatment. — The  first  point  to  be  attended  to  in  the  treatment  of 
phlebitis  is  absolute  rest  of  the  limb  in  an  elevated  position.  The  importance 
of  rest  in  these  cases  is  twofold  :  first,  to  prevent  pain  and  increase  of  the 
local  mischief ;  and  secondly,  to  guard  against  the  danger  that  may  result 
from  the  detachment  of  the  thrombus,  which,  carried  into  the  circulation,  may 
occasion  sudden  death  by  plugging  of  che  pulmonary  artery,  or  more  remotely, 
in  cases  of  septic  phlebitis,  by  pytemia.  Should  the  affected  veins  be  situated 
in  the  neighbourhood  of  a  joint,  the  limb  may  be  kept  at  rest  by  means  of 
a  well-padded  splint. 

In  simple  or  gouty  phlebitis,  much  local  comfort  is  derived  fi"om  the 
application  of  Extract  of  Belladonna  and  Glycerine,  in  equal  parts,  covered  by 
a  hot  fomentation  and  a  thick  layer  of  cotton-wool  loosely  secured  by  a  bandage. 
Should  this  application  not  be  at  hand,  simple  hot  fomentations  Avill  afford 
great  relief.  The  constitutional  treatment  must  be  conducted  on  ordinary 
medical  principles  in  accordance  with  the  age  and  strength  of  the  patient, 
depletory  measures  always  beiug  avoided,  and  early  recourse  being  had  to  a 
tonic  or  stimulating  jDlan.  The  hardness  that  is  often  left  after  the  subsidence 
of  the  inflammation  will  gradually  disappear  without  any  special  treatment. 
If  oedema  of  the  limb  continue,  the  pressure  of  an  elastic  roller  will  remove  it. 
But  if  the  oedema  has  been  extensive  and  chronic  the  limb  rarely,  if  ever, 
completely  recovers  its  natural  size. 

If  abscesses  form  they  must  be  treated  by  free  and  early  incisions,  the  most 
scrupulous  attention  being  paid  to  the  prevention  of  decomposition. 

In  spreading  septic  phlebitis  treatment  is  of  little  avail.  If  a  superficial 
vein  is  affected  it  would  be  justifiable  to  expose  the  vein  above  the  affected 
part  and  remove  a  portion  of  it  to  arrest  the  progress  of  the  disease.  If 
the  deep  veins  are  affected  and  the  diagnosis  can  be  clearly  established,  and 
especially  if  rigors  and  other  symptoms  of  blood-poisoning  are  present,  am- 
putation may  give  the  patient  a  last  chance.  This  form  of  phlebitis  is, 
however,  almost  certainly  preventable  by  any  efficient  antiseptic  mode  of 
treating  wounds. 

In  those  cases  in  which  a  similar  condition  is  set  up  in  the  vein  leading 
from  an  area  of  infective  inflammation,  not  septic  in  cliaracter,  as  in  acute 
necrosis  of  bone,  the  diagnosis  is  almost  impossible  until  it  is  too  late  for 
amputation  to  be  of  any  service. 
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VARICOSE    VEINS    OK  VARIX. 

By  Varicose  Veins  oi'  Vaeix  is  meaut  a  iDermanent  dilatation  of  the 
veins  witii  thickening  of  their  walls.  Varix  must  be  distinguished  from  simple 
dilatation  or  phlebectasis  such  as  arises  from  acute  obstruction  to  the  return 
of  blood,  or  from  the  pressure  of  a  tumour  or  aneurism.  Simple  dilatation 
subsides  as  soon  as  the  cause  is  removed,  and  it  is  not  accompanied  by  any 
definite  change  in  the  structure  of  the  walls  of  the  veins  :  varix  is  permanent 
and  is  always  associated  with  degenerative  changes  in  the  coats  of  the  affected 
vessel. 

Causes. — The  causes  of  varix  are  generally  such  conditions  as  induce  more 
or  less ]}ermanent  orfrequen U ij  repeated  distension  of  tlie  veins.  Thus,  for  instance, 
strains  and  habitual  over-exertion  of  a  limb,  by  driving  the  blood  from  the 
deep  into  the  subcutaneous  veins,  may  give  rise  to  distension  of  them ;  so 
also  sedentary  occupations  and  prolonged  standing  tend  to  favour  accumulation 
of  blood  in  the  veins  of  the  lower  extremities.  Any  obstacle,  to  the  return  of 
blood  from  a  vein  (as  the  pressure  of  a  tight  garter  below  the  knee,  or  of  a 
tumour  upon  one  of  the  large  venous  trunks),  may  give  rise  to  permanent 
distension  if  it  act  for  a  sufficient  length  of  time.  When  the  vein  has  become 
sufficiently  dilated  to  render  its  valves  incompetent,  the  tension  of  the  walls  of 
the  veins  is  greatly  increased  by  the  weight  of  the  unbroken  column  of  blood, 
and  the  condition  thus  becomes  aggravated.  In  all  cases  in  which  the  tissues 
are  congested  from  any  obstruction  to  the  return  of  blood,  the  walls  of  the 
veins  suffer  with  the  other  parts,  and  are  thus  rendered  more  prone  to  de- 
generative changes. 

In  some  cases  the  affection,  or  the  disposition  to  it,  appears  to  be  Jicreditary ; 
and  in  many  instances  it  is  difficult  to  recognize  any  cause  except  an  enfeehled 
and  relaxed  state  of  the  watts  of  the  vessel,  such  as  is  met  with  in  tall,  debilitated, 
and  phlegmatic  people.  Age  materially  influences  the  occurrence  of  the  disease, 
which,  rare  in  the  earlier  periods  of  life,  gradually  increases  in  frequency  up 
to  middle  age  when  the  tendency  ceases.  In  teamen,  especially,  the  affection 
is  common — in  consequence,  partly,  of  natural  debility,  but  more  frequently 
from  the  pressure  of  the  enlarged  uterus  during  pregnancy. 

Locality. — The  veins  of  the  skin  and  the  mucous  membranes  are  those 
that  are  most  liable  to  varix.  It  is  most  commonly  met  with  in  the  legs,  and 
more  particularly  in  the  trunk  of  the  internal  saphena.  Simple  dilatation 
may  be  met  with  in  any  of  the  superficial  veins,  as  of  the  chest,  arms,  head, 
neck,  hypogastrium,  or  thorax,  but  true  varix  in  these  situations  is  rare.  The 
veins  of  the  anus  and  lower  part  of  the  rectum  are  especially  liable  to  varix, 
as  they  are  but  loosely  supported  by  the  surrounding  parts,  and  are  subject  to 
over-distension  from  any  cause  that  obstructs  the  hepatic  circulation,  such  as 
cirrhosis  of  the  liver.  The  spermatic  veins  also  often  become  enlarged,  con- 
stituting varicocele. 

True  varix  is  infinitely  more  common  in  the  lower  than  in  the  upper  part  of 
the  body,  owing  evidently  to  the  influence  of  gravity  in  causing  tension  in  the 
more  dependent  vessels.  Dilatation  of  the  veins  at  any  point  above  the  pehis 
arises  in  most  cases  from  the  pressure  of  a  tumour  of  some  kind  upon  the  large 
venous  trunks,  the  superficial  veins  being  enlarged  to  take  the  place  of  the 
deeper  vessels  that  are  obstructed.  This  condition  may  end  in  true  varix,  but 
if  the  enlargement  is  sufficient  to  enable  the  vein  to  carry  the  required  quantity 
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of  blood  easily  there  will  be  none  of  those  changes  of  the  coats  which  con- 
stitute true  varix  and  are  the  result  of  abnormal  tension.  The  deep-seated 
veins  that  are  principally  affected  are  the  internal  jno-ulars,  the  vena  azygos, 
and  the  veins  of  the  prostate. 

Morbid  Anatomy. — Veins  that  are  simply  dilated  (phlebectasis)  differ  from 
true  varicose  vein'5  in  being  merely  increased  in  size,  without  any  alteration  in 
structure.  Their  walls  are  thin  and  soft,  and  they  collapse  readily.  A  varicose 
vein  is  increased  in  diameter  and  elongated,  forming  curves  and  bending 
back  on  itself.  Sometimes  the  enlargements  at  particular  points  appear 
multilocular,  the  vein  forming  a  series  of  curves  and  dilatations  lying  closely 
l^acked  together.  The  coats  of  the  vein  are  opaque,  and  thickened  often  to 
such  an  extent  that  the  divided  vessel  stands  open  like  an  artery.  Occasion- 
ally calcareous  plates  are  met  with  in  the  thickened  walls.  On  opening  the 
vein  the  valves  are  always  found  to  be  insufficient  ;  sometimes  they  have 
disappeared  altogether,  and  in  other  cases  they  form  small  ridges  or  bands 
projecting  from  the  wall.  When  the  vein  has  been  cut  up  it  will  be  seen 
that  in  some  of  the  pouch-like  dilatations  the  wall  has  become  greatly 
thinned.  The  inner  coat  of  the  vein  appears  smooth  and  but  little  altered, 
beyond  being  often  marked  by  longitudinal  strife.  When  the  vein  is  sub- 
cutaneous, the  small  branches  entering  the  trunk  from  the  skin  are  often 
dilated,  and  this  condition  may  sometimes  be  traced  here  and  there  into  the 
cutis,  which  is  thinned  over  the  dilated  vessel.  In  the  wall  of  the  vein  and 
in  its  sheath  small  dilated  veins  belonging  to  the  vasa  vasorum  are  very 
commonly  observed. 

Microscopic  examination  shows  that  the  thickening  of  ihe  vein  is  chiefly 
due  to  a  development  of  dense  fibroid  tissue  in  the  middle  coat.  The  muscu- 
lar fibre  cells  are  somewhat  increased  in  number,  but  are  separated  widely 
from  each  other  by  the  fibroid  tissue.  The  outer  coat  is  also  thickened  ;  the 
inner  shows  but  little  change.  In  the  thinned  pouches,  the  middle  coat  is 
atrophied,  and  may  have  completely  disappeared. 

Appearances  and  Symptoms. — Varicose  veins  are  tortuous,  dilated,  and 
sacculated  ;  they  are  serpentine  in  their  course,  and  feel  thick  under  the 
finger.  When  superficial,  the  disease  is  often  limited  to  one  of  the  larger 
venous  trunks,  the  smaller  branches  not  being  implicated.  This  we  commonly 
see  in  the  internal  saphena.  The  pouch-like  dilatations  may  often  approach 
very  closely  to  the  surface,  the  skin  being  thinned  over  them,  and  the  blue  tint 
of  the  vein  being  readily  perceptible.  When  the  patient  is  erect  the  veins 
become  more  prominent  and  tense.  In  other  cases  the  small  superficial  veins 
are  affected,  appearing  in  the  skin  as  a  close  network  of  a  purplish-blue  colour, 
causing  much  discoloration  of  the  parts.  Both  sets  of  vessels  may  be 
implicated.  In  consequence  of  the  incompetence  of  the  valves  an  impulse  can 
often  be  felt  even  below  the  knee  when  the  patient  is  made  to  cough.  Varix 
of  the  deep  veins  is  less  common,  as  the  vessels  are  better  supported  by  the 
surrounding  parts.  They  give  rise  to  no  appearance  which  can  be  recognized 
during  life.  Varicose  veins  cause  a  sense  of  tension  and  weight,  often  with 
considerable  smarting  or  pricking  pain  in  the  parts  from  which  they  retui-n 
the  blood.  Sometimes  they  may  cause  numbness,  difficulty  of  movement,  or 
even  some  loss  of  power  in  the  affected  hmb.  These  symptoms  are  aggravated 
by  exertion,  and  in  deep-seated  varix  they  are  often  very  marked. 

Progress  and  Effects. — Varicose  veins  never  undergo  spontaneous  cure  ; 
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when  once  formed,  the  condition  is  permanent,  unless  the  vessel  become 
plugged  by  coagulum,  when  it  may  be  obliterated.  The  current  of  blood  is 
then  diverted  into  other  channels,  and  as  a  rule  these  in  their  turn  become 
varicose.  The  main  evil  that  results  from  varicose  veins  in  the  legs  is  tlie 
change  that  is  slowly  induced  in  the  nutrition  of  the  skin  and  subcutaneous 
areolar  tissue,  by  the  retardation  of  the  circulation,  and  the  interference  with 
the  due  return  of  blood.  The  parts  from  which  the  vein  derives  its  blood  are 
often  slightly  oedematous.  After  a  time  the  subcutaneous  fat  becomes 
indurated,  and  the  skin  loses  its  elasticity,  becoming  rigid  and  often  darkly 
pigmented  in  places.  In  consequence  of  the  imperfect  nutrition  of  the  parts 
ulceration  frequently  takes  place,  especially  below  the  middle  of  the  leg.  The 
ulcer  has  a  great  tendency  to  assume  the  chronic  or  callous  form.  Chronic 
eczema  is  a  frequent  consequence  of  the  congestion  of  the  skin  caused  by 
varicose  veins.  There  is  another  accident  that  may  occur  as  the  result  of 
varicose  veins  of  the  legs,  viz.,  that  the  varix 
may  give  way — the  vein  naay  "  burst "  as  is  gene- 
rally said.  In  these  cases,  the  word  "  burst  "  is 
scarcely  correct.  The  varix  does  not  give  way 
solely  by  pressure  from  within  ;  but  a  process  of 
ulceration  goes  on  from  without  by  which  its 
coats  become  weakened,  so  that  at  last  a  pin-hole 
aperture  forms,  giving  rise  to  profuse  haemor- 
rhage. The  blee.ding  is  often  so  abundant  as  to 
induce  faintness,  and  sometimes  even  death  in  a 
few  minutes.  It  takes  place  in  a  different  way 
from  ordinary  venous  hiemorrhage,  the  blood 
coming  chiefly  from  the  cardiac  and  not  from  the 
distal  side,  the  incompetent  valves  not  present- 
ing the  ordinary  obstacle  to  the  downward  flow 
of  blood.  It  is  this  that  causes  its  extraordinary 
copiousness.  In  most  cases  this  so-called 
"  bursting  "  is  not  so  sudden  but  that  a  Surgeon 
may  foresee  the  probability  of  its  occurrence, 
as  it  most  commonly  takes  place  either  on 
the  surface  of  an  ulcer,  or  is  preceded  by  induration,  reddening,  and  thinning 
of  the  integuments  covering  the  diseased  vein.  In  some  cases,  however,  tlie 
warnings  may  be  very  slight.  A  few  years  ago  a  man  was  brought  into 
University  College  Hospital,  who  had  died  in  a  few  minutes  from  hasiiiorrhage 
from  a  varicose  A  cin.  There  was  nothing  to  be  seen  on  the  body  but  a  minute' 
hole,  surrounded  by  apparently  healthy  skin.  Water  injected  into  the  vena  cava 
readily  flowed  out  through  the  aperture.  On  injecting  the  specimen  and  dis- 
secting it,  a  large  mass  of  tortuous  veins  was  found  (Fig.  426),  but  the 
hfemorrhage  had  come  fi'om  a  small  cutaneous  vein  which  joined  the  varicose 
trunk.  It  had  been  dilated  to  the  size  of  a  crow-quill,  and  the  cutis  covering 
it  was  thinned.  Varicose  veins  are  very  prone  to  suffer  from  inflammation 
and  thrombosis.  The  symptoms  are  those  of  phlebitis  already  described. 
The  inflammation  is  usually  localized.  Suppuration  occasionally  takes  place, 
but  spreading  phlebitis  and  embolism  are  rare  complications.  After  an 
attack  o!  phlebitis  the  vein  is  often  obliterated,  and  the  patient  cured  of  lii.s 
disease. 


Fig.  4'26. — Varicose  internal  saphe- 
nous vein  witli  a  piece  of  skin 
attached,  a.  A  small  cutaneous 
vein  dilated  from  which  fatal 
ha-niorrhage  occurred. 
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Treatment. — This  must  be  conducted  on  two  princij^les — to  palliate  and 
to  cure.  The  Palliative  Treatment  consists  in  moderate  compression  exer- 
cised upon  the  vessel,  so  as  to  support  its  weakened  and  dilated  coats,  and 
thus  prevent  its  further  distension  and  the  pain  occasioned  by  this,  as  well  a- 
the  other  consequences — such  as  oedema,  induration  and  ulceration.  The 
pressure  must  be  applied  very  smoothly  and  evenly,  lest  it  irritate  the  skin 
and  cause  ulceration,  or  produce  distension  of  the  vein  below  the  part  com- 
pressed. For  the  purpose  of  compression,  bandages  and  elastic  stockings  are 
commonly  employed.  The  soft  "stocking  bandage  "  is  one  of  the  most  com- 
fortable. If  an  elastic  stocking  be  used,  care  must  be  taken  that  it  really  fits 
evenly.  They  are  often  made  too  tight  at  the  upper  part.  ^lartiu's  india- 
rubber  bandage  applied  in  the  same  way  as  in  the  treatment  of  the  chronic 
ulcer  (Vol.  I.,  p.  280)  is  a  most  efficient  and  comfortable  mode  of  treatment  if 
the  patient  can  wear  it  without  its  causing  eczema.  Elastic  pressure  by  means 
of  an  india-rubber  band  around  the  limb,  and  the  application  of  a  truss  to  the 
upper  part  of  the  saphena  vein  as  advised  by  Colles,  are  modes  of  treatment 
which  aggravate  rather  than  relieve  the  symptoms. 

If  a  vein  burst,  the  hfemorrhage  is  easily  arrested  by  placing  the  patient  on 
his  back  with  the  leg  elevated  and  applying  a  compress  and  bandage.  When 
a  patient  is  in  danger  of  htemorrhage,  he  should  be  advised  to  have  the  vein 
at  once  obliterated ;  and  if  this  cannot  be  done,  it  should  be  explained  to  him 
that  if  bleeding  comes  on  he  has  nothing  to  fear,  if  he  lies  on  his  back  and 
elevates  his  leg  against  some  convenient  object  nearly  to  a  right  angle  with 
his  body,  till  assistance  can  be  obtained.  The  apphcation  of  a  linger  to  the 
bleeding  spot  would  immediately  arrest  the  hgemorrhage.  When  death 
takes  place,  it  is  while  the  patient  is  foolishly  running  about  to  seek 
assistance. 

In  certain  circumstances,  it  becomes  necessary  to  change  the  palliative  for  a 
Curative  plan.  This  is  especially  requisite  if  the  varix  be  so  large  as  to 
cause  much  inconvenience,  or  to  give  rise  to  severe  pain  by  its  pressure  on 
the  nerves  in  its  neighbourhood  ;  or  if  a  varicose  vein  have  burst,  or  be  on  the 
point  of  giving  Avay. 

Whatever  method  of  curative  treatment  is  adopted  a  simple  traumatic 
inflammation  of  the  vein  is  caused,  and,  as  the  result  of  this,  thrombosis  occurs 
in  the  vein  as  far  as  the  next  branch  on  each  side  of  the  part  obliterated. 
Finally,  the  thrombus  is  gradually  replaced  by  connective  tissue  and  thus  the 
vein  is  reduced  to  a  solid  fibrous  cord.  If  septic  inflammation  occurs  in  the 
wound  around  the  vein  there  is  considerable  risk  that  the  localized  traumatic 
phlebitis  may  be  converted  into  a  spreading  septic  form.  Softening  of  the 
clot  is  then  a  likely  danger  and  may  lead  to  pyaemia. 

By  these  means  the  trunk  of  a  varicose  vein  and  the  larger  masses  of  varix 
may  be  occluded.  But  can  the  disease  be  cured  by  the  local  obliteration  of 
the  vein  ?  This  question  I  have  no  hesitation  in  answering  in  the  negative. 
Tliough  the  trunk  be  obliterated,  a  collateral  venous  circulation  is  set  up,  which 
is  very  apt  in  the  course  of  a  few  months  to  take  on  a  varicose  condition,  and 
thus  to  cause  a  return  of  the  disease.  But,  though  the  cure  be  not  radical, 
much  benefit  may  often  be  effected  by  removing  varicose  knots  that  occasion 
pain  or  inconvenience,  or  by  occluding  a  vein  from  which  hasmorrhage  has 
occurred  or  is  threatening  to  occur. 

Various  plans  for  obliterating  the  veins  have  been  recommended,  but  by 
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far  the  most  efficient  is  the  excision  of  a  jjortion  of  the  rein  between  two  liga- 
tures. This  operation  may  safely  be  undertaken  if  any  efficient  mode  of  anti- 
septic treatment  be  adopted.  Without  this  it  is  not  unattended  with  danger 
from  septic  changes  in  the  thrombus  followed  by  pyajmia.  Before  the  operation 
the  position  of  the  affected  veins  should  be  marked  on  the  limb  with  an  aniline 
pencil,  whilst  the  patient  is  standing.  This  is  far  better  than  the  application 
of  a  bandage  round  the  upper  part  of  the  limb  during  the  operation,  as  it  is 
ioconvenient  to  operate  when  the  veins  are  distended.  The  limb  must  then  be 
wrapped  for  at  least  half  au  hour  in  a  towel  soaked  in  carbolic  lotion  (1  in  20), 
and  finally  sponged  with  a  solution  of  pjerchloride  of  mercury  (1  in  .jOO).  The 
varicose  vessel  is  then  exposed  by  a  small  longitudinal  incision  about  an  inch 
in  length.  The  vein  is  next  separated  from  the  suiTOunding  tissues,  seized  in 
two  pairs  of  forci-pressure  forceps  and  divided.  Each  end  of  the  vein  is  then 
drawn  firmly  out  of  tlie  wound  and  ligatured  with  fine  silk  or  chromicized 
catgut.  Finally,  the  two  portions  of  the  vessel  are  cut  off  close  to  the  ligatures, 
any  small  tributaries  entering  them  having  previously  been  tied. 

The  operation  is  repeated  in  as  many  places  as  may  seem  to  be  necessary  to 
ensure  the  complete  occlusion  of  the  diseased  vein.  The  edges  of  each  wound 
may  be  brought  together  by  horse-hair  sutures,  after  which  an  absorbent 
antiseptic  wool  dressing  may  be  applied  and  left  untouched  for  a  week,  at  the 
end  of  which  time  the  small  wounds  will  usually  be  healed. 

In  some  cases  in  which  the  main  trunk  of  a  vein,  especially  the  internal 
saphenous,  is  chiefly  affected,  it  may  be  thought  advisable  to  excise  the  vessel 
more  widely  through  a  long  incision  over  it.  It  is  doubtful,  however,  whether 
this  gives  a  better  result  than  the  removal  of  two  or  three  short  pieces  in  the 
manner  above  described. 

It  not  uncommonly  happens  that  varicose  veins  of  the  lower  extremity 
which  seem  suitable  for  operation  are  associated  with  the  presence  of  an  ulcer 
in  the  lower  third  of  the  leg,  and  the  question  arises  whether  this  complication 
is  a  further  indication  or  not  for  undertaking  the  operation.  Undoubtedly 
the  obliteration  of  the  .diseased  veins  favours  the  cicatrization  of  the  ulcer, 
but  it  is  equally  certain  that  with  efficient  dressing  in  the  recumbent  position 
such  ulcers  very  rarely  fail  to  heal.  As,  therefore,  the  presence  of  the 
ulcer  must  add  to  the  risk  of  septic  contamination  of  the  operation 
wounds,  it  is  probably  wise  as  a  rule  to  defei-  the  operation  until  the  ulcer 
has  healed.  The  obliteration  of  the  veins  will  then  probably  render  the 
healing  permanent.  If  however  the  operation  be  undertaken  whilst  the 
ulcer  is  still  unhealed,  the  latter  should  first  be  thorougldy  cleaned  and 
dressed  antiseptically,  and  the  dressing  may  be  left  undisturbed  until  the 
wouuds  have  united. 

Before  the  introduction  of  the  antiseptic  treatment  of  wounds  various  sub- 
cutaneous methods  were  employed  for  the  obliteration  of  varicose  veins  : — ■ 

1.  A  simple  but  uncertain  method  consisted  in  the  division  of  the  vein  by  a 
subcutaneous  incision,  followed  by  the  application  of  a  compress  and  bandage. 

2.  At  one  time  the  treatment  almost  universally  employed  consisted  in 
compressing  the  vessel  at  several  points  by  passing  a  hare-lip  pin  underneath 
it,  laying  a  piece  of  wax  bougie  over  it,  and  then  applying  a  figure-of-8 
suture  around  the  pin  and  over  the  bougie.  By  this  means  obliteration  of  the 
vein  was  produced  by  the  pressure  exercised  upon  it,  and  the  presence  of  the 
bougie  prevented  the  ligature  from  injuring  the  skin.   The  pins  were  removed 
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at  the  end  of  a  week  or  ten  clays.  This  method  gave  excellent  results,  and  the 
chief  danger  consisted  in  the  possible  transfixion  of  the  vein  by  the  pin, 
followed  by  septic  changes  in  the  thrombus. 

3.  Injection  of  the  varix  with  a  few  drops  of  a  solution  of  perchloride  of 
iron,  as  recommended  by  Pravaz,  was  performed  with  the  object  of  producing 
coagulation  of  the  contained  blood  and  consolidation  of  the  varix.  The  vein 
was  compressed  by  a  tourniquet  applied  above  the  varix  for  at  least  half  an 
hour  after  the  operation,  for  fear  of  embolism.  Local  suppuration  and 
sloughing,  pyaemia,  and  even  fatal  embolism,  have  occasionally  followed  this 
mode  of  treatment.  Of  these  older  methods  the  compression  of  the  veins  by 
pins  was  undoubtedly  the  safest  and  most  efficient,  but  at  the  present  day  all 
other  methods  have  been  largely  superseded  by  antiseptic  ligature  and  excision. 
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ANEURISM    BY  ANASTOMOSIS. 

Aneurism  by  Anastomosis,  or  Cirsoid  Aneurism,  is  a  rare  disease 
of  the  arteries,  in  wliich  they  become  excessively  elongated,  tortuous,  and 
serpentine  ;  sometimes  they  assume  a  varicose  condition,  being  dilated  into 
small  sinuses,  and  they  are  always  very  thin-walled,  resembling  veins  rather 
than  arteries  in  structure.  This  kind  of  dilatation  of  the  vessels  gives  rise  to 
pulsating  tumours,  often  of  considerable  size,  and  of  a  very  active  and  dangerous 
character.  They  may  be  situated  in  almost  any  tissue  or  organ  of  the  body, 
but  are  generally  met  with  in  the  submucous  and  subcutaneous  areolar  tissue, 
and  most  frequently  in  the  upper  part  of  the  body,  especially  about  the  scalp, 
orbit,  lips,  and  face  ;  but  they  have  been  seen  in  other  situations,  such  as  the 
tongue,  and  even  in  internal  organs,  as  the  liver  ;  and  I  have  had  under  my 
care  tumours  of  this  kind  on  the  side  of  the  chest,  nates,  and  foot.  It  will 
generally  be  found  that  the  arteries  leading  to  an  aneurism  by  anastomosis, 
though  at  a  considerable  distance  from  it,  are  tortuous  and  enlarged,  with 
thin  and  expanded  coats,  and  pulsate  actively  ;  in  fact,  constituting  that  con- 
dition that  goes  by  the  name  of  Cirsoid  Dilatation  of  the  vessels. 

x\neurisms  by  anastomosis  form  tumours  of  varying  size  and  irregular 
shape  ;  they  are  usually  of  a  bluish  colour,  have  a  spongy  feel,  are  readily 
compressible,  not  circumscribed,  and  have  large  tortuous  vessels  running  into 
and  from  chem  on  different  sides.  Their  temperature  is  genei'ally  higher  than 
that  of  neighbouring  parts  ;  and  a  vibratory  or  purring  thrill,  with  distinct  pul- 
sation, may  be  felt  in  them.  This  is  synchronous  with  the  heart's  beat,  may  be 
more  or  less  completely  an-ested  by  compressing  the  tumour  or  the  arteries 
leading  to  it,  and  returns  with  an  expansive  beat  on  the  removal  of  the 
pressure.  The  bruit  is  often  loud  and  harsh,  but  at  other  times  of  a  soft  and 
blowing  character.  These  tumours  rarely  occur  in  infancy,  but  generally 
make  their  appearance  in  young  adults,  though  they  may  be  met  with  at  all 
periods  of  life,  often  as  the  consequence  of  injury. 

Diagnosis. — It  is  of  importance  to  make  the  diagnosis  between  ordinary 
aneurism  and  that  by  anastomosis.  In  many  cases  the  situation  of  the  tumour 
at  a  distance  from  any  large  trunk,  as  on  the  scalp,  the  outside  of  the  thigh, 
or  the  gluteal  region,  will  determine  this.  Again,  the  outline  of  the  tumour  is 
less  distinct  than  in  true  aneurism  ;  and  tortuous  vessels  will  be  felt  leading 
to  it  from  different  directions.  The  swelling  also  is  doughy  and  very  com- 
pressible ;  but,  when  the  pressure  is  removed,  the  blood  enters  it  with  a  whiz 
and  thrill,  not  with  the  distinct  pulsating  stroke  that  is  found  in  aneurism. 
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The  pulsation,  not  so  forcible  as  in  aneurism,  is  more  heaving  and  expansile. 
The  bruit  is  louder,  and  more  superficial,  sometimes  having  a  cooing  tone. 
By  pressure  on  the  arteries  leading  to  the  tumour  these  signs  are  usually  not 
entirely  arrested,  though  diminished  in  force,  the  blood  entering  it  from  the 
neighbouring  parts,  and  in  a  less  direct  way. 

Treatment.— The  treatment  of  aneurism  by  anastomosis  must  depend  upon 
the  size  and  situation  of  the  growth.  AVhen  it  is  so  placed  that  it  can  be 
ligatured  or  excised,  as  on  the  lip,  or  when  small,  about  the  neck,  face,  or 
scalp,  trunk  or  extremities,  it  should  be  removed.  I  always  prefer  the  ligature, 
applied  as  will  immediately  be  described,  as  being  the  safest,  and  upon  the 
whole  the  readiest  mode  of  removing  such  a  tumour.  If  excision  be  practised, 
it  is  necessary  to  be  very  carefiil  to  cut  wide  of  the  disease  ;  if  it  be  cut  into, 
fearful  hemorrhage  may  ensue,  which  can  only  be  arrested  by  pressure,  and 
which  in  several  instances  has  proved  fatal. 

If  the  disease  be  very  large  and  extended,  as  is  commonly  seen  on  the  scalp,  or 
if  deeply  seated,  as  in  the  orbit,  neither  ligature  nor  excision  of  the  tumour 
can  be  practised,  and  it  becomes  necessary  to  starve  it  by  cutting  off  its  supply 
of  blood.  This  may  be  done  either  by  ligaturing  the  principal  branches  leading 
to  it,  or  the  main  trunk  of  the  limb  or  part. 

Simple  ligature  of  the  arterial  branches  leading  to  the  tumour  has  never,  I 
believe,  been  followed  by  success  ;  at  least,  in  ten  recorded  instances  in  whicli 
it  has  been  had  recourse  to,  the  disease  has  not  in  one  instance  been  cured.  It 
has,  however,  been  successfully  conjoined  by  G-ibson,  in  two  cases  of  aneurism 
by  anastomosis  of  the  scalp,  with  incisions  made  round  the  tumour  at  inter- 
vals between  the  principal  feeding  arteries,  which  at  the  same  time  were  tied. 

The  main  trunk  leading  to  the  tumour  has  been  ligatured  in  a  considerable 
number  of  cases.  The  brachial  and  femoral  arteries  have  been  tied  for 
disease  of  this  kind  situated  on  the  extremities,  and  in  some  Instances  with 
success ;  but  the  carotid  is  the  vessel  that  has  been  most  frequently  deligated, 
in  consequence  of  the  tumour  being  commonly  situated  on  the  scalp  and  iu 
the  orbit.  Wyeth  has  collected  98  cases  in  which  the  carotid  was  ligatured 
for  vascular  growths  above  the  clavicle,  excluding  cases  of  "  intra-orbital 
aneurism."  '  The  results  have  not  been  encouraging :  of  7;3  cases  iu  which  the 
common  carotid  was  tied,  nearly  30  per  cent,  died  directly  from  the  operation, 
and  only  about  half  of  those  that  recovered  derived  any  benefit  from  it. 
Both  common  carotid  arteries  were  tied  at  varying  intervals  in  !3  cases  ;  of 
these  2  died,  1  was  cured,  2  improved,  and  the  rest  recovered  but  derived  no 
benefit  from  the  operation. 

In  many  of  the  cases  in  which  one  carotid  alone  was  tied,  the  disease, 
being  seated  upon  the  scalp,  was  not  cured  ;  and  it  was  afterwards  found 
necessary  to  have  recourse  to  ligature  of  the  tumour,  to  excision,  and  to  other 
means  of  removal  ;  indeed,  when  seated  upon  the  scalp,  this  disease  appears 
to  be  more  intractable  than  in  any  other  part  of  the  body,  owing  probably 
to  the  freedom  of  the  arterial  supply  from  the  numerous  vessels  that  ramify 
in  this  region.  Here,  however,  much  benefit  might  be  derived  after  ligature 
of  the  carotid,  by  adopting  the  plan,  suggested  by  Gibson,  of  tying  the 
feeding  arteries,  and  making  incisions  between  them  down  to  the  bone. 
The  ligature  of  the  carotid  has  answered  better  for  pulsating  tumours  in 
the  orbit,  but  few  of  these  are  true  cirsoid  aneurisms.  (See  Intra-Orbital 
Aneurisms.) 
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NiEVUS. 

This  disease,  under  which  are  inchided  those  various  affections  termed 
Mother's  Marks,  Erectile  Tumours,  and  Vascular  Growths,  constitutes 
an  important  and  interesting  section  of  surgical  affections. 

Naevi  are  usually  divided  according  to  their  structure  into  two  chief  varie- 
ties :  capillary  and  venous  or  cavernous.  Aneurism  by  anastomosis  was 
formerly  included  under  the  name  of  arterial  ngevus.  The  simple  capillary 
neevi  are  composed  merely  of  the  capillary  vessels  of  the  skin  greatly  increased 
in  size  and  number  ;  the  cause  of  their  growth  is  quite  unknown.  Venous 
or  cavernous  ntevi  are  usually  definitely  circumscribed  tumours,  composed  of 
spaces  lined  with  an  endothelium  similar  to  that  of  the  veins  and  bounded  by 
a  thin  wall.  The  whole  mass  is  bound  together  by  a  delicate  areolar  tissue. 
The  spaces  are  filled  with  dark  venous  blood.  The  arterial  supply  is  usually 
small,  and  the  arteries  open  directly  into  the  spaces,  without  the  intervention 
of  capillaries.  In  some  cases,  however,  a  venous  ngevus  is  not  clearly  defined, 
but  consists  of  a  mass  of  tortuous,  thin-walled  veins,  surrounded  by  a  con- 
siderable quantity  of  areolar  tissue,  sometimes  containing  fat.  In  fact,  the 
structure  of  n^evoid  growths  varies  considerably  in  different  cases,  and  the 
various  forms  merge  into  each  other.    (See  also  Angiomata,  Vol.  I.,  p.  1028.) 

Superficial  ntevi  are  divided  into  the  cutaneous  and  suhcutaneous  varieties. 
The  former  are  capillary  in  structure  ;  whilst  the  subcutaneous  na^vi,  although 
usually  venous,  are  also  occasionally  found  to  be  entirely  composed  of  a  mass 
of  capillary  vessels.  The  most  common  condition  is  to  find  the  two  forms  of 
naevus  conjoined,  the  disease  assuming  the  capillary  form  in  the  skin  and  the 
venous  beneath. 

According  to  R.  W.  Parker,  67  per  cent,  of  naevi  occur  in  female  children. 
They  are  almost  always,  if  not  invariably,  congenital.  Cavernous  ntevi 
occasionally  appear  in  adult  life,  but  it  is  probable  that  these  are  of  congenital 
origin,  and  commence  active  growth  at  an  unusually  late  period. 

Capillary  Naevi  appear  as  slightly  elevated  but  flat  spots  on  the  skin,  of 
a  bright  red  or  purplish  tint,  and  having  occasionally  granular  or  papillated 
elevations,  with  some  larger  vessels  ramifying  on  their  surface.  They  often 
spread  superficially  to  a  considerable  extent  ;  they  are  usually  situated  on  the 
face,  head,  neck,  or  arms,  but  occasionally,  though  more  rarely,  on  the  back, 
the  nates,  the  organs  of  generation,  and  the  lower  extremities.  They  are 
often  at  birth  very  small,  not  larger  than  a  pin's  head,  from  which  they  may 
spread  in  the  course  of  a  few  weeks  or  months  to  patches  an  inch  or  two  in 
diameter.  In  many  cases  no  inconvenience  results  from  this  disease,  except 
the  deformity  it  causes  ;  but  occasionally,  more  especially  when  the  growth  is 
at  all  prominent,  there  is  a  great  disposition  to  unhealthy  ulcei'ation.  When 
bleeding  occurs  from  a  wound  of  the  nfevoid  structure  it  is  usually  in  a 
trickling  stream,  and  without  any  degree  of  force. 

Venous  or  Cavernous  Nsevi  are  of  a  dark  purple  or  reddish  colour, 
usually  very  prominent,  and  often  forming  distinct  tumours  of  considerable 
size,  which  may  either  be  smooth  and  ovoid,  or  somewhat  lobulated.  On  com- 
pressing a  growth  of  this  kind,  it  subsides  to  a  certain  extent,  feeling  doughy, 
soft,  and  inelastic  ;  on  the  removal  of  the  pressure  it  fills  again.  In  some 
cases,  when  consolidated  by  inflammation,  or  containing  cysts,  they  cannot  be 
lessened  in  bulk  by  pressure.    Those  na3vi  are  usually  of  about  the  size  of  half 
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a  walnut,  but  sometimes  much  larger.  I  have  removed  from  the  nates  and 
the  back  some  quite  as  large  as  an  orange.  They  occur  less  frequently  upon 
the  head  and  face  than  the  capillary  form  of  the  disease  ;  most  of  the  instances 
that  I  have  seen  have  been  in  the  lower  part  of  the  body,  about  the  nates, 
back,  lower  extremities,  and  organs  of  generation. 

When  a  venous  ngevus  is  purely  subcutaneous,  it  forms  a  soft,  doughy 
tumour,  often  clearly  defined  in  outline.  Its  most  characteristic  feature  is 
that  it  can  be  diminished  by  pressure,  on  the  removal  of  which  it  slowly  fills 
out  again  to  as  large  a  size  as  before  ;  it  also  becomes  distended  when  the 
child  screams  or  struggles.  It  is  usually  oval,  smooth,  and  uniform  in  outline. 
Occasionally  the  surrounding  veins  are  bluish  and  enlarged. 

In  rare  instances  a  nsevus  may  be  deeply  situated,  and  thus  give  rise  to  a 
tumour,  the  nature  of  which  may  be  very  obscure.  The  difficulty  in  diagnosis 
is  obviously  greater  if  the  tumour  is  noticed  for  the  first  time  in  adult  life. 
In  University  College  Museum  a  cavernous  ni^vus  is  preserved  which  was 
removed  by  Christopher  Heath  from  the  temporal  fossa  of  a  man  aged  forty- 
five.  The  tumour  had  been  noticed  for  fifteen  years.  It  had  recently  taken  on 
rapid  growth,  and  before  removal  was  thought  to  be  sarcomatous.  These 
deeply-seated  n^vi  may  sometimes  invade,  or  apparently  originate  in,  the 
substance  of  a  muscle. 

Cysts  are  sometimes  found  in  ntevi  containing  a  dark  fluid.  They  result 
fi'om  obliteration  of  the  communication  between  some  of  the  spaces  of  the 
nsevus  and  the  vessels  which  carry  off  the  blood.  The  tumours  once  sup- 
posed to  be  consolidated  ntevi,  with  cysts  scattered  through  them  containing 
clear  fluid,  are  now  regarded  as  of  lymphatic  origin. 

Prognosis. — The  natural  history  of  nsevi  is  somewhat  uncertain.  They 
are  so  commonly  removed  by  operation,  that  we  have  yet  to  ascertain  what 
becomes  of  them  when  left  to  themselves.  I  have,  however,  seen  several  cases 
in  which  from  various  circumstances  no  operation  had  been  performed,  and  I 
have  been  struck  by  the  tendency  that  there  is  in  the  cutaneous  nsvus  to 
disappear.  If  left  untouched,  or  subjected  to  continuous  pressure,  islands  or 
patches  of  white  skin  will  gradually  appear  on  the  reddened  surface.  These 
will  slowly  increase  and  coalesce,  and  then  the  nsevus,  becoming  gradually  less 
vascular,  may  in  time  disappear.  Subcutaneous  venous  naevi  will  sometimes 
gradually  shrink,  but  the  active  erectile  nsevus  is  always  progressive. 

There  is  usually  a  fear  expressed  of  ntevi,  if  left  without  surgical  interfer- 
ence, leading  to  dangerous  or  even  fatal  hiemorrhage.  This  I  have  never 
seen  ;  indeed,  if  the  ntevus  ulcerates  its  tissue  hardens,  and  the  vessels  become 
blocked  up  by  coagulum  and  hence  less  disposed  tq  bleed. 

Treatment. — In  the  treatment  of  ntevus,  the  first  jjoint  to  be  determined 
is  whether  the  case  should  be  left  to  nature,  or  whether  operative  measures 
should  be  had  recourse  to.  In  deciding  this  we  must  be  guided  by  the  size, 
situation,  and  character  of  the  morbid  growth.  If  it  be  small,  cutaneous, 
and  superficial,  so  situated  that  it  occasions  little  or  no  disfigurement,  and  if 
it  show  no  tendency  to  increase,  it  may  be  left  without  interference  ;  when, 
as  just  stated,  it  may  eventually  shrivel  and  disappear,  or  become  converted 
into  a  kind  of  mole.  In  some  cases  this  process  may  be  hastened  by  the 
application  of  tincture  of  iodine  or  liquor  plumbi.  In  other  cases,  again,  the 
naBvus,  though  cutaneous  and  superficial,  is  so  widely  difi'used  over  the  surface, 
that  no  attempt  at  its  removal  or  destruction  can  be  entertained  with  prudence. 
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But,  if  the  ujBviis  be  large,  if  it  be  subcutaneous,  if  it  increase  in  size,  or  if 
it  be  so  situated  as  to  occasion  disfigurement,  means  must  be  adopted  for  its 
removal  by  operative  procedure. 

Operatiom  for  the  removal  of  ntevi  may  be  conducted  on  six  principles  : — 
1,  to  excite  inflammation  in  them,  and  so  to  produce  plugging  and  obliteration 
of  the  vascular  tissue  of  which  they  are  composed  ;  2,  to  destroy  the  growth  by 
caustics  ;  3,  to  remove  it  by  the  cautery  ;  4,  to  consolidate  it  by  electrolysis  ; 
5,  to  remove  it  with  the  knife  ;  or,  6,  to  remove  it  by  ligature.  Each  of 
these  different  plans  of  treatment  is  applicable  when  the  disease  assumes 
certain  forms,  and  affects  certain  situations.  It  will  be  convenient  to  consider 
separately  the  treatment  of  the  cutaneous,  and  the  subcutaneous  or  mixed, 
varieties. 

Cutaneous  Nsevus. — A  very  minute  cutaneous  nrevus  can  sometimes  be 
obliterated  by  painting  it  repeatedly  with  contractile  collodion.  Vaccination 
has  been  extensively  practised,  but  a  njevus  suitable  for  this  treatment  can  be 
much  more  conveniently  destroyed  by  other  methods.  A  cutaneous  ntevus  of 
moderate  size  in  such  a  position  that  the  presence  of  a  linear  scar  is  unimpor- 
tant, is  best  treated  by  excision.  An  elliptical  incision  is  made  around  the 
growth,  and  the  edges  of  the  wound  are  accurately  brought  together  with 
horse-hair  sutures.  If  excision  is  not  practicable  the  nsevus  may  be  destroyed 
by  the  use  of  the  cautcnj  or  by  caustics.  Paquelin's  cautery  is  very  con- 
venient for  this  purpose  ;  the  fine  point  may  be  drawn  in  lines  across  the 
surface  of  the  growth,  or  numerous  punctures  may  be  made  into  it,  especially 
around  the  margin.  After  the  operation  boric  acid  ointment  or  some  other 
simple  dressing  must  be  applied.  Care  must  be  taken  in  applying  the  cautery 
to  large  nsevi  not  to  use  it  too  freely,  otherwise  troublesome  ulceration  may  be 
caused  by  the  sloughing  of  the  skin.  The  galvanic  cautery  may  be  used  in 
the  same  way. 

Caustics  may  very  conveniently  be  used  when  the  nsevus  is  small,  very  super- 
ficial, of  the  capillary  character,  with  an  exceedingly  thin  covering  of  cuticle,  and 
so  situated,  as  upon  the  arm,  neck,  or  back,  that  a  moderate  amount  of  scarring- 
is  of  little  consequence.  Nitric  acid  is  perhaps  the  most  useful.  It  should  be 
well  rubbed  on  by  means  of  a  piece  of  stick.  The  skin  round  the  ntevus  may 
be  greased  to  prevent  its  being  accidentally  touched  by  the  acid  ;  and  as  soon 
as  the  caustic  has  been  sufficiently  rubbed  in,  it  must  be  neutralized  with  some 
carbonate  of  soda.  After  the  separation  of  the  slough,  the  application  must  be 
repeated  as  often  as  there  is  any  appearance  of  prominent  granulations  spring- 
ing up,  which  occasionally  happens  at  one  angle  of  the  wound,  and  indicates  a 
recurrence  of  the  vascular  growth. 

Acid  nitrate  of  mercury  and  ethylate  of  sodium  may  also  be  used  for  destroy- 
ing small  cutaneous  n^evi.  The  ethylate  of  sodium,  which  was  introduced  by 
B.  W.  Richardson,  is  employed  in  the  form  of  the  official  alcoholic  solution. 
It  is  applied  with  a  small  glass  rod,  and  causes  the  separation  of  a  very  super- 
ficial slough  which  leaves  little  scarring. 

The  treatment  of  extensive  "port-wine  stains"  on  the  face  is  very  unsatis- 
factory. Linear  scarification  has  been  recommended  by  Balmanno  Squire 
with  the  object  of  causing  obliteration  of  the  dilated  capillaries,  and  electro- 
lysis has  been  tried  for  the  same  purpose,  but  neither  method  seems  to  be  of 
much  service. 

Subcutaneous  and  Mixed  Naevi. — Excision  when  practicable  is  the  best 
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treatment  for  these  varieties  of  nagvus.  It  may,  however,  be  rendered  impossible 
by  the  large  size  of  the  growth,  or  by  its  position,  as  for  instance  in  the  neigh- 
bourhood of  the  orbit,  whilst  the  resulting  scar  is  an  objection  to  the  excision 
of  most  nasvi  situated  on  the  face.  The  most  favourable  cases  for  this  treat- 
ment are  those  in  which  the  tumour  is  distinctly  circumscribed.  It  can  then 
be  dissected  out  with  but  little  risk  of  haemorrhage  by  keeping  carefully  outside 
the  capsule,  for,  as  Pridgin  Teale  has  pointed  out,  the  feeding  arteries  are  few 
and  small.  Should  the  najvus,  however,  be  diffused  without  any  distinct 
limiting  capsule,  care  should  be  taken  to  cut  wide  of  the  disease  ;  and  in  such 
cases,  as  a  rule,  it  is  safer  not  to  attempt  the  operation  unless  the  growth  is  so 
situated  that  hasmorrhage  may,  if  necessary,  be  readily  controlled  by  pressure 
after  the  operation.  Excision  is  the  only  suitable  treatment  for  a  naevus  which 
has  become  cystic  or  lipomatous. 

In  cases  in  which  there  is  likely  to  be  much  haemorrhage,  the  method  of 
excision  recommended  by  Davies-Colley  will  be  found  very  useful.  Two  long 
hare-lip  pins  or  straight  needles  are  passed  at  right  angles  to  each  other  under 
the  nsevus,  and  beneath  the  projecting  ends  a  piece  of  fine  elastic  tubing  is 
tightly  passed  so  as  to  surround  completely  the  part  in  which  the  incisions  are 
made.  Finally  two  or  more  wire  sutures  are  introduced  beneath  the  ntevus. 
The  latter  is  then  excised  and  no  bleeding  occurs  until  the  pins  are  removed, 
when  it  can  be  arrested  by  tightening  the  deep  silver-wire  sutures. 

Electrolysis,  or  galvano-puncture,  is  best  adapted  to  those  cases  of  deep- 
seated  naevi  in  which  from  their  position  excision  is  impracticable,  or  to  those 
so  situated  as  to  make  it  important  to  leave  as  little  scarring  as  possible.  The 
opei'ation  is  performed  by  passing  into  the  nasvus  two  needles,  insulated  except 
for  the  last  quarter  of  an  inch  by  a  coating  of  copal  varnish  or  vulcanite, 
and  then  connecting  them  with  a  galvanic  current  from  one  of  the  ordinary 
medical  batteries.  The  current  should  be  strong  enough  to  decompose  water, 
and  it  may  be  gradually  increased  and  the  effect  watched.  The  tumour 
becomes  hard  somewhat  suddenly,  and  assumes  a  pale  or  almost  white  tint  ;  this 
is  a  sign  that  enough  has  been  done.  The  moment  the  earliest  sign  of  harden- 
ing appears  the  needles  should  be  disconnected,  and  connected  with  the  opposite 
poles  of  the  battery,  so  that  the  needle  which  was  negative  becomes  positive. 
By  doing  this,  hiemorrhage  is  prevented  when  the  needles  are  withdrawn,  as 
the  salts  of  iron  formed  by  solution  of  the  positive  needle  serve  as  an  efficient 
hfemostatic.  If  gas  bubbles  out  alongside  the  needles  it  is  a  sign  that  the 
current  is  too  strong,  and  some  cells  should  be  taken  off",  or  sloughing  may 
result.  In  deep-seated  naivi  the  effect  can  be  judged  of  only  by  the  hardening 
of  the  tumour.  The  operation  has  often  to  be  repeated  several  times  before 
the  nfevus  is  finally  cured. 

If  the  somewhat  tedious  process  of  the  cure  by  electrolysis  is  considered  a 
serious  drawback,  and  in  cases  in  which  it  has  been  unsuccessfully  tried,  the 
cautery  may  be  used.  The  heated  platinum  wire  of  a  galvp.no-cautery  or  the 
fine  point  in  Paquelin's  apparatus  is  passed  freely  in  different  directions  into 
the  substance  of  the  ntevus  through  one  or  more  punctures  in  the  skin. 
Care  must  be  taken  not  to  make  too  many  punctures,  lest  the  whole  mass 
slough.  In  this  way  a  large  naevus  can  often  be  destroyed  with  comparatively 
little  loss  of  skin,  a  smooth  white  scar  being  left.  It  is  often  necessary  to  repeat 
the  operation  before  the  cure  is  complete.  Another  useful  plan  is  to  break  up 
the  substance  of  the  growth  subcutaneously  by  means  of  a  cataract  needle,  or 


TREATMENT   OF  N.EVUS. 


73 


tenotome,  and  in  the  intervals  between  tlie  different  introductions  of  this 
instrument  to  keep  up  pressure  upon  the  tumour. 

The  two  remaining  methods  which  have  been  extensively  used  in  the  treat- 
ment of  subcutaneous  nsevus  are  the  ligature  and  injection.  At  the  present 
day,  however,  both  these  methods  have  to  a  large  extent  fallen  into  disuse,  as 
cases  are  rarely  met  with  which  cannot  be  treated  by  the  simpler  and  safer 
methods  above  described. 

Injedio)i  of  a  n^evus  with  some  fluid  capable  of  causing  coagulation  of  the 
contained  blood  is  attended  with  the  danger  of  sloughing,  and  of  extension  of 
the  coagulation  into  the  vessels  beyond  the  nsevus  with  resulting  dangerous  or 
even  fatal  embolism.  In  order  to  prevent  this  latter  accident,  a 
tourniquet  should  be  placed  on  a  limb  if  it  be  the  seat  of  the 
nsevus.  If  the  n^evus  is  seated  on  any  other  part,  two  hare-lip 
pins  must  be  passed  beneath  it,  and  a  temporary  ligature 
applied  beneath  the  pins  during  the  operation  ;  this  can  safely 
be  removed  after  about  a  quarter  of  an  hour. 

The  solution  of  perchloride  of  iron  has  been  most  generally 
used,  and  should  be  injected  into  the  substance  of  the  njevus  by 
means  of  a  small  glass  syringe  with  a  screw-piston  rod  and  a 
fine  sharp  poi;:ted  platinum  nozzle  (Fig.  427).  In  doing  this, 
care  must  be  taken  that  but  a  very  small  quantity  of  the  solu- 
tion, not  more  than  two  or  three  drops,  be  injected  at  one 
time  ;  if  more  than  this  lie  used,  the  tissue  of  the  ntevus  may 
have  its  vitality  destroyed,  and  slough.  If  preferred,  a  few 
drops  of  a  strong  solution  of  chloride  of  zinc,  or  pure  carbolic 
acid,  may  be  injected  instead  of  the  perchloride  of  iron. 

The  ligature  requires  to  be  applied  in  different  ways,  accord- 
ing to  the  size  and  situation  of  the  tumour.  In  all  cases,  the 
best  material  is  firm,  round,  compressed  whip-cord,  which  has 
previously  been  rendered  aseptic  by  carbolic  acid  or  perchloride 
of  mercury.  This  should  be  tied  as  tightly  as  possible,  and 
knotted  securely,  so  that  no  part  of  the  tumour  may  escape 
complete  strangulation.  It  is  well,  if  possible,  not  to  include 
in  the  noose  any  healthy  skin,  but  to  snip  across  "with  a  pair 
of  scissors  that  portion  of  integument  which  intervenes  between 
the  cords  that  are  tied  together  ;  at  the  same  time,  care  must  Fig.  42-.— SjTinge 
be  taken  to  pass  the  ligatures  well  beyond  the  limits  of  the  nwvus?"^^'^*'"^ 
disease.  After  the  growth  has  been  strangulated  it  may  be 
punctured  to  let  out  the  blood,  and  then  injected  with  a  few  drops  of  chloride 
of  zinc  (1  in  40)  or  carbolic  acid.  Its  surface  may  then  be  dusted  with 
iodoform,  and  covered  with  iodoform  wool,  sealed  down  with  collodion.  The 
mass  thus  forms  a  dry  aseptic  scab,  which  separates  in  a  few  days,  with 
scarcely  any  suppuration,  leaving  a  healthy  sore  beneath. 

When  the  tumour  is  small,  an  ordinary  double  ligature  may  be  passed  across 
its  base,  by  means  of  a  common  suture-needle  ;  and,  the  noose  being  cut  and 
the  thread  tied  on  each  side,  strangulation  will  be  effected.  "When  it  is  of 
larger  size,  and  of  round  shape,  the  most  convenient  method  is  that  recom- 
mended by  Listen.  It  consists  in  passing,  by  means  of  long  nfevus  needles, 
fixed  in  wooden  handles,  and  having  their  eyes  near  their  points,  double  whip- 
cord ligatures  in  opposite  directions  beneath  the  tumour;  then  cutting  through 
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the  nooses,  and  tying  together  the  contiguous  ends  of  the  ligatures  until  the 
whole  of  the  gi'owth  is  encircled  and  strangled  by  them.  In  doing  this,  a  few 
precautions  are  necessary  :  thus,  the  first  ntevus  needle  should  be  passed  across 
the  tumour  unarmed  (Fig.  428),  and  used  to  raise  up  the  growth  somewhat 
from  the  subjacent  parts.  The  second  needle,  armed  as  represented  in  the 
diagram  (Fig.  428),  carrying  the  whip-cord  ligature  by  means  of  a  piece  of 
suture  silk,  should  be  passed  across  the  tumour  in  the  opposite  direction  to, 
but  underneath,  the  first  needle  ;  the  armed  needle  being  withdrawn,  the 
ligature  is  carried  across  ;  and  the  first  one,  having  been  armed  in  the  same 
way,  carries  its  noose  through  the  tumour  as  it  is  drawn  out.  The  two  nooses 
having  then  been  cut,  an  assistant  must  seize,  but  not  draw  upon,  six  of 
the  ligature  ends  ;  the  Surgeon  next,  having  divided  the  intervening  bridge 
of  skin,  ties  rather  tightly,  in  a  reef-knot,  the  two  ends  that  are  left  hanging 
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Fig.  42S. — Diagram  of  the  Application  of  Naivus  needles. 


out ;  as  soon  as  he  has  done  this,  he  proceeds  to  the  next  two,  and  so  on  to 
the  last  (Fig.  429).  AYhen  he  ties  these,  he  must  do  so  with  all  his  force, 
especially  if  the  tumoui-  be  large,  as  by  drawing  on  them  he  tightens  all  the 
other  nooses,  and  drags  the  knots  towards  the  centre  of  the  growth,  which  is 
thus  effectually  strangled.  He  then  cuts  off  the  tails  of  the  ligature.  After 
the  tumour  has  sloughed  away,  which  happens  in  a  few  days,  if  it  be  properly 
and  tightly  strangled,  the  wound  is  treated  on  ordinary  principles.  If  the 
naevus  be  altogether  subcutaneous,  the  skin  covering  it  should  not  be 
sacrificed,  but,  being  divided  by  a  crucial  incision,  may  be  turned  down  in 
four  flaps,  and  the  ligature  then  tied  as  directed. 

In  some  cases,  the  iisevus  is  so  flat  and  elongated  that  the  application  of  tlie 
quadruple  ligature,  as  above  described,  cannot  include  the  whole  of  it.  In 
these  circumstances,  I  have  successfully  employed  the  following  method  in  a 
great  number  of  instances.  A  long  triangular  needle  is  threaded  on  the 
middle  of  a  piece  of  whip-cord  about  three  yards  in  length  ;  one  half  of  this  is 
stained  black  with  ink,  the  other  half  is  left  uncoloured.    The  needle  is 
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inserted  through  a  fold  of  the  sound  skin,  about  a  quarter  of  an  inch  from 
one  end  of  the  tumour,  and  transversely  to  its  axis.  It  is  then  carried 
through,  until  a  double  tail,  at  least  six  inches  in  length,  is  left  hanging  from 
the  point  at  which  it  entered  ;  it  is  next  carried  across  the  base  of  the  tumour, 
entering  and  passing  out  beyond  its  lateral  limits,  so  as  to  leave  a  series  of 
double  loops  about  nine  inches  in  length  on  each  side  (Fig.  430).  Every  one 
of  these  loops  should  be  made  about  three-quarters  of  an  inch  apart,  including 
that  space  of  the  tumour  ;  and  the  last  loop  should  be  brought  out  through  a 
fold  of  healthy  integument  beyond  the  tumour.  In  this  way  we  have  a  series 
of  double  loops,  one  white,  and  the  other  hlaclr,  on  each  side  (Fig.  430).  All 
the  ivhite  loojos  should  now  be  cut  on  one'  side,  and  the  llaclc.  loops  on  the 
other,  leaving  hanging  ends  of  thread  of  corresponding  colours.  The  tumour 
may  now  be  strangulated  by  drawing  down  and  knotting  firmly  each  pair  of 
tvhite  threads  on  one  side,  and  each  pair  of  hlacli:  ones  on  the  other.  In  this 
way  the  tumour  is  divided  into  segments,  each  of  which  is  strangulated  by  a 


Fig.  430.— Diagram  of  Ligature  of  Flat  and  Elongated  Nsevus. 


noose  and  a  knot,  by  hlaclc  nooses  and  ivfiile  knots  on  one  side,  by  irhite 
nooses  and  'bJaclc  knots  on  the  other  (Fig.  431). 

In  some  situations  in  which  it  is  very  desirable  to  save  the  skin,  the  neevus 
may  sometimes  be  cured  by  subculaneous  ligature.  This  is  done  by  passing  a 
curved  na3vus  needle  armed  with  a  strong  silk  ligature  as  far  as  possible  round 
the  growth,  immediately  beneath  the  skin  ;  on  the  eye  emerging,  the  thread  is 
secured  and  the  needle  withdrawn.  The  needle  is  then  passed  unarmed  so  as  to 
include  the  other  half  of  the  tumour  ;  as  soon  as  its  eye  appears  it  is  threaded 
with  the  end  of  the  ligature  and  drawn  back.  The  ligature  is  then  tightened, 
and  the  n^vus  thus  strangulated  subcutaneously.  If  preferred,  the  operation 
can  be  done  with  a  common  suture  needle,  which  can  be  withdrawn  and  re- 
inserted where  necessary  without  being  re-threaded.  The  silk  ligature  separates 
by  suppuration  after  a  week  or  ten  days. 

Attempts  have  been  made  to  apply  subcutaneous  ligatures  of  carbolized  silk 
or  catgut,  and  then  to  push  the  knot  in  at  the  needle-puncture,  leaving  the 
thread  to  be  absorbed.  This  method  has  not,  however,  been  very  successful, 
as  either  the  ligature  excited  suppuration  and  was  finally  expelled,  or  after  its 
absorption  a  return  of  the  growth  took  place. 

N^vi  IN  Special  Situations. — Naevi  of  the  Scalp  are  more  frequent 
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than  ia  any  other  situation,  except,  perhaps,  the  face.  "When  occurring  on 
those  parts  that  are  covered  by  hair,  they  are  almost  invariably  prominent  and 
subcutaneous  ;  when  seated  on  the  forehead,  or  on  the  bare  skin  behind  the 
ears,  they  are  often  cutaneous.  The  ordinary  subcutaneous  nsevus  of  the  scalp 
can,  as  a  rule,  be  safely  treated  by  excision.  In  general,  it  is  better  to  remo\  c 
the  skin  over  the  nsevus  by  an  elliptical  incision.  It  is  not  only  troublesome  to 
reflect  the  skin,  but  it  is  lilcely  to  be  attended  with  considerable  hfemorrhage. 
In  excising  the  nsevus  with  the  skin  over  it  the  bleeding  is  rarely  difficult 
to  arrest  by  ligature  and  pressure.  The  edges  of  the  wound  must  be  brought 
together  as  completely  as  possible  with  silver  wire  and  horse-hair  sutures. 

If  the  ligature  be  employed  care  must  be  taken  in  passing  the  needles  not 
to  include  the  epicranial  aponeurosis,  or  troublesome  cellulitis  and  perhaps 
suppuration  may  occur  beneath  it.  Those  flat  nsevi  which  are  situated  behind 
the  ear  are  best  treated  with  Paquelin's  cautery,  or  by  the  application  of 
nitric  acid. 

NaBvus  of  the  Fontauelle  is  the  most  important  variety  of  the  scalp 
nsevus,  and  may  constitute  a  somewhat  formidable  disease.  A  large  piu'ple 
tumour  is  situated  over  the  anterior  fontanelle,  rising  and  falling  with  the 
pulsations  of  the  brain  communicated  to  it,  and  becoming  tense  when  the 
child  cries.  The  tumour  is  evidently  close  upon  the  membranes  of  the  brain, 
and  this  often  deters  practitioners  from  interfering  with  it ;  and  I  have  not 
unfrequently  seen  cases  in  which  the  parents  of  the  child  have  been  counselled 
not  to  allow  any  operation  to  be  practised,  lest  death  should  result. 

Electrolysis  or  puncture  with  Paquelin's  cautery  may,  however,  safely  be 
practised,  due  care  being  taken  not  to  penetrate  the  membrane  of  the 
fontanelle.  Excision  of  the  smaller  tumours  can  quite  safely  be  done,  ibr 
the  growth  is  in  reality  altogether  confined  to  the  scalp. 

If  the  ligature  be  employed  there  is  some  risk  of  wounding  the  mem- 
branes of  the  brain  in  passing  the  ligatures  under  the  tumour.  If  nsevus 
needles  or  sharp-pointed  instruments  of  any  kind  be  used,  this  accident 
will  be  very  likely  to  occur  ;  it  may  always  be  avoided  by  operating  in  the 
following  way.  A  puncture  is  made  in  front  of  the  tumour  through  the 
healthy  scalp.  An  eyed  probe,  armed  with  a  double  ligature,  is  then 
pushed  through  this  opening  across  the  base  of  the  tumour,  and  its  end  is 
made  to  project  on  the  opposite  side  beyond  it  ;  here  another  puncture  is 
made,  and  the  probe  and  ligature  together  are  drawn  through.  The  same 
procedure  is  adopted  across  the  tumour  sideways.  In  this  way,  a  quadruple 
ligature  is  passed  across  the  tumour  in  two  opposite  directions  ;  the  ends  are 
then  disengaged,  and  the  ligature  is  tightened  in  the  ordinary  way. 

Naevi  of  the  Face  are  of  very  common  occurrence,  and  usually  cause 
much  disfigurement.  The  treatment  to  be  adopted  necessarily  varies  greatly, 
according  to  the  nature  of  the  naavus,  whether  cutaneous,  subcutaneous,  or 
both  ;  and  especially  according  to  its  situation.  We  shall,  accoi'dingly, 
consider  the  treatment  of  these  vascular  growths,  as  they  aft'ect  the  eyelids, 
the  nose,  the  cheeks  and  the  lips. 

Naevus  of  the  Eyelids  is  usually  cutaneous,  consisting  of  a  discoloration 
or  staining,  as  it  were,  of  the  lid,  without  any  material  swelling.  Such  a 
disease  is,  I  think,  better  left  untouched  ;  it  cannot,  of  course,  be  removed 
either  by  the  knife  or  by  caustics,  without  producing  worse  results  ;  and, 
as  the  skin  is  always  deeply  involved,  milder  means  are  inoperative,  or 
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possibly  equally  destructive.  I  have  heard  of  sloughing  of  the  eyelid  being 
occasioned  by  the  use  of  astringent  injections  ;  though,  if  the  naBvus  were 
subcutaneous  and  constituted  a  distinct  tumour,  passing  perhaps  into  the 
orbit,  destruction  of  the  growth  by  electrolysis  is  the  safest  and  most  efficient 
mode  of  treatment. 

Nsevus  of  the  Nose  may  occur  in  two  situations — at  the  root,  or  towards 
the  ate  and  apex.  When  seated  at  the  root  of  the  nose,  upon  the  bridge,  or 
at  the  lower  part  of  the  forehead,  betvveen  and  perhaps  extending  above 
the  eyebrows,  it  is  often  subcutaneous,  and  may  attain  a  very  considerable 
size.  In  cases  of  this  kind,  electrolysis  or  Paquelin's  cautery  will  be  found 
most  generally  useful.  I  have  also  found  the  quadrujAe  ligature  a  ready 
means  of  removal. 

In  the  case  of  a  little  girl  about  three  years  of  age,  I  removed  a  mixed 
nsevus  as  large  as  a  walnut,  fi'om  this  situation,  by  means  of  the  quadruple 
ligature,  with  the  most  satisfactory  result,  the  resulting  cicatrix  being  re- 
markably small  ;  and  in  another  little  girl,  from  the  bridge  of  whose  nose  I 
removed  a  n?evus  as  large  as  a  marble,  very  little  scarring  or  deformity 
resulted.  When  the  tip  and  ate  of  the  nose  are  affected,  the  na3vus  being 
cutaneous,  we  can  seldom  do  much  to  improve  the  appearance  of  the  patient. 
In  such  cases,  I  have  tried  breaking  down  the  nsevus,  and  the  use  of  the 
galvanic  cautery,  without  any  material  benefit  ;  the  destruction  of  the  tissues 
soon  afterwards  leading  to  deformity.  When  the  ntevus  is  subcutaneous,  occupy- 
ing the  tip,  ate,  and  columna  nasi,  electrolysis  or  the  cautery  is  the  means 
most  likely  to  be  of  real  service. 

Nsevi  of  the  Cheeks  may  occur  in  three  distinct  forms.  1.  There  may  be 
a  simple  cutaneous  ntevus,  a  mere  staining  of  the  skin,  a  "  mother's  mark." 
This  admits  of  no  satisfactory  treatment  in  most  cases  ;  and  the  subject 
of  it  must  submit  to  exhibit  the  characteristic  discoloration  through  life. 
2.  The  elevated  cutaneous  ntevus  may  be  raised  above  the  surface,  being 
of  a  deep  purplish-red  or  plum  colour,  aud  covered  with  a  very  thin  integu- 
ment. In  this  form  of  the  disease,  I  think  that  the  application  of  con- 
centrated nitric  acid  is  the  best  means  of  extirpation.  By  one  or  two 
applications  of  the  caustic  the  growth  is  removed,  and  a  dense  white  cicatrix, 
presenting  little  disfigurement,  is  left  in  its  place.  3.  The  neevus  may  involve 
the  whole  thickness  of  the  cheek,  being  scarcely,  if  at  all,  cutaneous.  Xsevi 
of  this  kind  cannot,  of  course,  be  extirpated,  either  by  the  knife,  ligature,  or 
caustics,  lest  the  cheek  be  perforated,  and  the  most  serious  disflgurement 
ensue.  In  such  cases  we  must  endeavour  to  obliterate  the  structure  of  the 
nfBvus  by  electrolysis,  or  by  breaking  down  the  structure  of  the  growth  with 
cataract  needles  or  a  fine  tenotome.  I  once  cured  a  large  and  deeply-seated 
uiEvus  of  one  cheek,  by  passing  a  number  of  fine  silk  threads  across  it  in 
different  directions,  and  gradually  bi'eaking  it  down  piece  by  piece,  with  a 
cataract  needle  ;  no  disfigurement  whatever  was  left. 

Naevi  of  the  Lips  require  different  treatment,  according  as  they  occupy  the 
juargin  or  have  involved  the  whole  substance  of  these  parts.  When  seated  at 
the  margin,  as  projecting  and  somewhat  pendulous  growths,  they  may  very 
readily  be  removed  by  a  double  or  quadruple  ligature,  according  to  their  size. 
This  was  the  practice  pursued  in  the  case  from  which  the  accompanying  drawings 
(Figs.  -132,  433)  were  taken,  where  a  most  excellent  result  was  obtained  by  the 
use  of  the  ligature,  followed  at  a  later  period  by  injection  of  perchloride  of 
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iron  into  some  of  the  more  widely  diffused  parts  of  the  growth.  "When  the 
ntevus  involves  the  whole  thickness  of  the  lip,  such  measures  are  not  always 
available.  In  these  cases  electrolysis  or  puncture  with  the  cautery  from  the 
mucous  surface,  repeated  at  intervals  till  the  whole  growth  is  consolidated,  is 
perhaps  the  safest  and  best  treatment. 

When  the  whole  substance  of  the  lip  is  involved,  strangulation  by  means 


of  the  ligature  is  seldom  available,  as  the  amount  of  sloughing  being  very 
great,  the  child  would  incur  the  danger  of  peptic  poisoning.  In  an  infant 
with  a  very  large  najvus,  including  one  half  of  the  lip,  which  I  ligatured 
at  the  Hospital  many  years  ago,  death  appeared  to  result  from  this  cause. 
One  of  the  most  formidable  cases  of  nsevus  of  the  lip  that  I  have  ever 
had  to  do  with,  and  in  its  results  the  most  satisfactory,  was  sent  to  me 


some  years  ago,  by  Budd  of  Barnstaple.  The  patient,  a  little  girl  five 
years  old,  was  noticed  at  birth  to  have  a  red  streak  on  the  right  side  of 
the  upper  lip  ;  this  rapidly  developed  into  a  large  tumid  purple  nfevus, 
which,  when  the  case  came  under  my  observation,  was  about  the  size  of 
a  large  walnut,  involving  the  whole  of  the  structures  of  the  lip,  from  the 
cutaneous  to  the  mucous  surfaces  ;  it  was  of  a  deep  mulberry  colour, 
and  extended  from  the  median  line  of  the  lip  to  the  angle  of  the  mouth 
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(Figs.  434,  435).  The  integuments  covering  this  growth  were  exceedingly 
thin,  and  the  tumour  itself  was  in  the  highest  degree  vascular  and  active. 
Excision  appeared  to  be  out  of  the  question  ;  the  ligature  presented  little  to 
recommend  it  ;  injections  with  the  perchloride  of  iron  and  the  introduction 
of  setons  were  successively  tried,  but  neither  of  these  means  produced  any 
eflect  on  the  tumour,  which  commenced  to  extend  upwards  into  the  nostril. 
I  accordingly  determined  to  use  caustics.  Nitric  acid  was  first  employed  ; 
but,  as  this  did  not  produce  a  sufficiently  deep  impression  on  the  growth,  I  had 
recourse  to  the  potassa  cum  calce.  By  means  of  this,  the  tumour  was  gradu- 
ally removed,  the  hfemorrhage  which  occasionally  resulted  being  restrained 
by  pressure.  Notwitlistanding  the  amount  of  tissue  destroyed,  the  resulting 
cicatrix  was  small,  resembling  that  of  a  badly-united  hare-lip.  Three  years 
afterwards,  the  child  was  brought  to  me  again,  and  I  was  much  struck  by  the 
wonderful  improvement  that  had  taken  place  since  the  removal  of  the  nfevus. 
The  lip  was  smooth,  the  cicatrix  in  a  great  degree  worn  out,  and  compara- 
tively little  disfigurement  was  left  in  the  countenance  of  an  exceedingly  pretty 
and  engaging  child.  Finding,  however,  that  the  lip  was  still  drawn  or  tucked, 
in  by  a  very  dense  band  of  cicatricial  tissue,  which  caused  a  deep  depression 
of  the  ala  of  the  nose,  on  that  side,  I  divided  this,  and  the  result  was  most 
satisfactory. 

It  has  been  recommended  when  the  growth  invades  the  substance  of  the 
lip  deeply  for  a  limited  extent,  to  remove 
it  by  an  operation  somewhat  similar  to 
that  for  the  removal  of  an  epithelioma  ; 
the  whole  substance  of  the  lip  being  cut 
through  widely  on  each  side,  and  the 
sides  of  the  wound  brought  together  wath 
hare-lip  pins.  Such  operations  are,  how- 
ever, not  advisable,  as  apart  from  the 
danger  of  hjemorrhage,  the  disease  can 
always  be  cured  by  some  of  the  means 
above  described,  without  leaving  the 
amount  of  deformity  that  would  result 
from  its  removal  by  the  knife. 

Naevus  of  the  Tongue  is  of  rare 
occurrence.  It  is  usually  best  treated 
with  a  fine-pointed  cautery,  but  in  ex- 
tensive cases  it  may  be  advisable  to 
excise  the  affected  portion  by  a  A-shaped  incision.  In  the  case  from  which 
Fig.  4;;(;  was  taken.  I  removed  the  front  of  the  tongue  with  the  ecraseur. 

Naevi  of  the  Organs  of  Generation  are  occasionally  met  with  in  the 
female,  but  rarely  in  the  male.  The  only  instance  of  Ncnms  of  the  Penis  with 
which  I  have  met  occurred  in  the  case  of  a  gentleman  thirty-two  years  of  age, 
who  consulted  me  some  years  ago  for  a  growth  of  this  kind,  as  large  as  a 
vvahiut,  situated  under  the  reflection  of  the  preputial  mucous  membrane.  It 
had  existed  for  many  years  without  causing  any  annoyance,  but,  as  it  had  of 
late  begun  to  enlarge,  and  occasionally  to  bleed,  he  was  desirous  of  having  it 
removed.  This  I  did  by  applying  the  quadruple  ligature,  after  having  dis- 
sected the  mucous  membrane  down.  Excision  would  probably  be  as  a  rule  the 
best  treatment  in  such  cases. 


So 
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Nsevi  of  the  Vulva  are  by  no  means  unfrequent.  They  are  usually 
venous,  often  attain  a  large  size,  and  may  sometimes  involve  the  inside  of  the 
thigh,  or  the  perinteum,  as  well  as  the  vulva.  When  the  growth  is  confined 
to  the  vulva,  it  is  best  removed  by  the  ligature.  Some  time  ago,  I  removed  in 
this  way  a  large  pendulous  venous  nasvus,  as  large  as  two  or  three  flattened 
walnuts,  from  the  left  labium  of  a  little  girl  six  years  of  age.  In 
this  case,  I  found  it  most  convenient  to  employ  the  continuous  ligature.  The 
same  procedure  was  had  recourse  to  in  order  to  extirpate  a  large  n£evus  from  the 
labium  of  a  child  three  years  of  age  ;  but  in  this  case  the  disease  extended  to 
the  integuments  of  the  perinceum  and  inner  side  of  the  thigh,  and  was  here 
removed  by  the  application  of  strong  nitric  acid,  after  the  larger  growth  had 
separated. 

NEVOID  Lipoma. — This  is  a  form  of  na5vus  which  I  have  occasionally 
seen,  but  which  does  not  appear  to  have  attracted  much  notice,  although 
Nelaton  speaks  of  it,  and  Billroth  says  that  in  lipoma  he  has  several  times 
met  with  cavernous  dilatation  of  the  veins.  It  is  a  tumour  in  which  the 
ngevoid  structure  is  conjoined  with  a  fatty  growth  usually  more  fibrous  than 
an  ordinary  lipoma.  This  disease  is  invariably  seated  upon  the  nates,  back,  or 
thigh.  It  occurs  as  a  smooth,  doughy,  indolent  tumour,  incompressible,  not 
varying  in  size  or  shape,  without  heat,  thrill,  or  pulsation  of  any  kind, 
possibly  having  a  few  veins  ramifying  over  its  surface,  but  no  distinct  vascular 
appearance.  It  is  usually  congenital,  or  has  been  noticed  in  early  childhood  ; 
and  it  continues  without  any  very  material  change  in  shape,  size,  or  appearance, 
until  the  inconvenience  or  deformity  occasioned  by  it  necessitates  its  removal. 
This  is  best  effected  by  the  knife.  Alter  removal,  the  tumour  will  be  found 
to  be  composed  of  a  mass  of  fibrous  fat,  haviug  a  large  number  of  veins 
ramifying  through  it,  so  as  to  constitute  a  distinct  vascular  element,  often 
communicating  with  small  cysts  containing  a  bloody  fluid.  The  tumour  has 
occasionally  a  tendency  to  recur  after  removal.  In  one  case  I  operated  three 
times  for  the  removal  of  a  large  growth  of  this  description,  situated  on  the 
buttock,  and  extending  forward  towards  the  perinajum.  The  first  operation 
was  perfoi'med  in  1851 ;  the  second  in  185G  ;  and  the  patient,  then  eighteen 
years  of  age,  again  presented  himself  in  1863  with  a  recurrence  of  the  growth 
in  an  ulcerated  state,  in  the  cicatrix  of  the  former  operations.  The  situation 
in  which  I  have  seen  such  tumours  occur,  where  they  gave  rise  to  most  incon- 
venience, and  where  their  removal  has  required  the  greatest  care,  has  been  the 
anterior  part  of  the  thigh,  just  below  Poupart's  ligament,  close  upon  and 
almost  in  connexion  with  the  femoral  vessels.  In  a  case  of  this  descriptiou, 
which  was  sent  to  me  by  Edwards  of  Antigua,  the  patient,  a  gentleman  of 
that  island,  had  suffered  for  some  years  from  a  chronic  solid  oedema  of  one  of 
his  legs,  apparently  dependent  upon  the  pressure  exercised  upon  the  saphena 
and  femoral  veins  by  an  elongated  indolent  tumour  just  below  Poupart's  liga- 
ment, and  over  the  course  of  these  A  cssels.  This  tumour  had  existed  fiom 
childhood,  and  presented  the  signs  that  have  just  been  given  as  characteristic 
of  the  disease  under  consideration.  It  was  removed  by  an  incision  parallel  to 
Poupart's  ligament,  some  careful  dissection  being  required  to  separate  it  from 
the  femoral  sheath,  more  particularly  towards  the  inner  side,  where  a  prolonga- 
tion of  the  tumour  dipped  down  by  the  side  of  the  femoral  vein,  compressing 
that  vessel,  and  thus  causing  the  oedema  of  the  limb.  After  removal,  the 
tumour  was  found  to  consist  of  a  mass  of  dense  adipose  tissue,  with  much 
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vascular  structure  intermixed,  and  some  small  cysts.  The  oedema  gradually 
subsided  ;  and  when  the  patient  left  England,  about  three  months  after  the 
operation,  the  limb  had  nearly  regained  its  normal  size. 

HEMORRHAGIC    DIATHESIS,    OR  HEMOPHILIA. 

In  connexion  with  diseases  of  the  blood-vessels  it  may  be  stated  that  in 
some  constitutional  conditions  it  is  found,  though  fortunately  very  rarely,  that 
there  is  a  great  tendency  to  very  troublesome,  indeed  almost  uncontrollable, 
bleeding  from  slight  wounds.  An  abnormal  tendency  to  bleed  is  sometimes 
observed  in  persons  who  are  "out of  condition,"  and  whose  tissues  ai'e  soft  and 
flaccid.  They  bleed  freely  from  slight  wounds,  and  bruise  extensively  fi-om 
trivial  blows.  In  these  cases  the  bleeding  appears  to  be  maintained  by  the 
want  of  tone  preventing  the  proper  contraction  of  the  divided  or  torn  vessels ; 
and  the  tendency  to  hajmorrhage  will  vary  at  different  times  in  the  same 
person  according  as  the  state  o  his  health  improves  or  deteriorates.  In  other 
cases  abnormal  bleeding  may  be  due  to  diminution  in  the  normal  coagulability 
of  the  blood.  This  state  is  sometimes  met  with  in  scurvy,  chronic  jaundice, 
and  albuminuria.  The  disease  known  as  Haemophilia  or  Hsemorrhagic 
Diathesis  is  quite  independent  of  such  conditions  as  these.  It  is  a  peculiar 
constitutional  state  always  congenital,  and  most  fi-equently  hereditary,  espe- 
cially in  the  male  line.  In  some  families  the  males  only  have  been  affected, 
and  the  diathesis  has  been  transmitted  in  the  second  or  third  generation 
through  females  ;  who,  being  themselves  unaffected  by  it^  have  had  male 
children  who  were  the  subjects  of  the  disease.  The  diathesis  occurs  in  persons 
without  any  other  apparent  derangement  of  health,  or  morbid  condition, 
innate  or  acquired,  to  account  for  it.  In  such  cases  the  family  peculiarity  is 
usually  recognized,  and  well  known  to  those  liable  to  it. 

The  only  constant  sign  of  the  diathesis  is  the  free  and  often  almost  uncon- 
trollable bleeding  that  takes  place  from  trivial  wounds  ;  the  haemorrhage 
resulting  from  the  extraction  of  a  tooth,  the  opening  of  an  abscess,  lancing 
the  gums,  or  some  equally  slight  unimportant  surgical  procedure,  having 
sometimes  proved  fatal.  The  blood  does  not  flow  in  a  jet,  but  continues  to 
trickle  in  an  oozing  stream,  apparently  from  the  capillaries  rather  than  from 
the  larger  vessels  of  the  part.  In  these  cases  also  there  is  a  great  tendency  to 
extensive  ecchymosis  from  very  slight  contusions. 

In  these  families  of  bleeders,  it  is  scarcely  necessary  to  say  that  it  is  impera- 
tive to  be  careful  to  make  no  surgical  wounds,  even  of  the  most  trivial 
character,  if  they  can  possibly  be  avoided.  Above  all,  the  extraction  of  teeth 
must  be  avoided.  It  is  after  this  slight  operation  that  the  most  uncontrollalile 
and  fatal  hsemorrhages  have  occurred.  The  haemorrhages,  though  usually 
traumatic,  may  be  spontaneous  ;  they  then  usually  proceed  from  the  nose, 
the  bowel,  the  kidney,  or  the  subcutaneous  connective  tissue.  In  women  they 
assume  the  character  of  profuse  and  uncontrollable  menorrhagia.  The  haemor- 
rhages are  accompanied  by  the  symptoms  described  at  p.  409,  Vol.  I.,  as 
characterizing  excessive  loss  of  blood  ;  and  after  their  cessation  the  patient 
remains  aiifemic  usually  for  many  weeks  or  months.  The  quantity  of  blood 
lost  is  often  enormous,  amounting  in  some  cases  to  several  pounds  in  the 
iwenty-four  hours. 

The  tendency  to  bleeding  is  chiefly  from  recent  wounds  or  healthy  mucous 
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membranes,  and  sometimes  does  not  occur  from  diseased  surfaces  from  wliich 
it  presumably  would  be  likely  to  happen.  Thus  a  member  of  one  of  the  three 
families  of  bleeders,  who  have  frequently  been  inmates  of  University  College 
Hospital,  died  lately  of  phthisis,  with  large  cavities  in  the  lungs.  A  few 
weeks  previously  he  had  nearly  died  of  hgemorrhage  after  the  extraction  of  a 
tooth,  but  he  had  never  suffered  from  serious  ha?moptysis.  In  another  case  the 
patient  passed  through  an  aittack  of  typhoid  fever  without  serious  hfemorrhage. 
In  another  a  large  slough  formed  in  the  skin  after  the  application  of  perchloride 
of  iron,  cold  and  pressure  to  arrest  haemorrhage  from  a  punctured  wound  of 
the  leg,  yet  the  slough  separated,  and  the  large  granulating  sore  healed  without 
any  recurrence  of  the  bleeding. 

Formerly  it  was  supposed  that  females  were  exempt  from  hieraophilia.  But 
Wickham  Legg,  to  whom  we  are  indebted  for  an  excellent  monograph  on  this 
condition,  states  that  this  assumption  can  no  longer  be  maintained,  although 
women  are  far  less  disposed  to  the  disease  than  men  ;  that  they  present  few 
instances  of  the  more  typical  forms  of  the  disease,  and  that  it  is  less  fatal 
in  them  than  in  men.  Most  of  the  fatal  cases  in  women  have  occurred  by 
hfemorrhage  from  the  genital  organs,  and  Legg  quotes  a  case  fi'om  Wachsmuth, 
"  where  the  rupture  of  the  bymen  on  the  marriage-night  caused  the  death  of 
the  bride  from  hajmorrhage." 

A  frequent  symptom  accompanying  this  diathesis  is  a  painful  and  sudden 
swelling  of  one  or  more  joints,  occurring  either  spontaneously,  or  as  the  result 
of  some  slight  injury.  The  swelling  is  the  result  of  an  effusion  of  blood  and 
synovia  into  the  synovial  membrane.  It  is  usually  accompanied  by  some 
slight  febrile  disturbance.  It  may  last  only  a  few  days  or  may  persist  for 
months.  The  joint  is  often  permanently  weakened,  and  relapses  are  frequent 
during  the  cure. 

Pathology. — Little  if  anything  is  known  with  certainty  about  the  nature 
of  this  peculiar  affection.  It  has  been  stated  that  in  some  cases  the  inner 
coat  of  the  arteries  has  been  found  abnormally  thin,  and  degenerative  changes 
have  been  observed  in  the  endothelium,  but  the  observations  are  not  sufficiently 
numerous  or  uniform  for  any  theory  to  be  founded  upon  them.  From  the 
influence  exerted  by  cold  in  the  arrest  of  the  bleeding,  it  may  reasonably 
be  suspected  that  a  want  of  proper  contractility  in  the  arteries  has  some 
influence  in  causing  the  bleeding.  With  regard  to  the  condition  of  the  blood, 
varying  statements  have  been  made  ;  it  has  been  said  to  be  watery,  deficient 
in  corpuscles,  and  uncoagulable.  In  the  cases  which  have  been  admitted 
into  University  College  Hospital,  however,  the  blood  in  the  earlier  stages  of 
the  haemorrhage  coagulated  healthily  and  Avas  of  good  colour,  though  after 
great  loss  the  tint  became  paler  and  the  coagulum  less  firm.  Accurate 
analyses  of  the  blood  from  bleeders  are  still  wanting.  It  has  been  suggested 
as  another  explanation  of  the  disease  that  its  real  cause  is  an  excess  of  blood, 
but  of  this  also  there  is  no  definite  evidence.  It  would  appear  then  that  the 
only  facts  of  importance  that  we  at  present  possess  to  throw  light  on  the  cause 
of  haemophilia  are  :  that  it  is  hereditary ;  that  it  is  far  more  frequent  in  males 
than  in  females  ;  and  that  it  is  congenital,  and  may  occur  in  all  races  and  in  all 
countries. 

Treatment. — In  true  hjemophilia  no  remedies  appear  to  exercise  the 
slightest  influence  over  the  diathesis.  At  the  same  time,  it  would  be  wise 
for  the  subject  of  this  unfortunate  condition  to  attend  to  those  ordinary 
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rules  of  health,  the  neglect  of  which,  by  lowering  his  "  condition,"  might 
favour  the  tendency  to  bleed.  Legg  especially  recommends  the  use  of  cold 
baths  of  plain,  sea,  or  chalybeate  waters,  residence  in  a  dry  air,  and  the 
use  of  warm  clothing.  The  preparations  of  iron  are  usually  given  in  a 
routine  way,  but  it  is  doubtful  if  they  have  ever  been  of  service  in  prevent- 
ing the  hfemorrhages  ;  they  certainly  never  have  arrested  them,  though  they 
may  be  of  use  in  removing  the  antemic  state  left  after  a  copious  bleeding. 
Ero'ot  has  been  given  during  the  bleeding  in  many  cases,  but  without  evident 
eft'ect. 

The  Local  Treaiment  is  that  on  which  most  dependence  will  necessarily  be 
placed.  It  consists  in  the  use  of  three  means — viz.,  Pressure,  Styptics,  and 
Cold. 

Pressure  is  to  be  relied  on  only  in  one  form  of  hsemophiliac  bleeding — viz., 
the  continuous  htemori-hage  from  the  socket  of  a  tooth  after  extraction. 
In  these  cases  the  cavity  should  be  cleared  out  and  carefully  plugged  from  the 
bottom  by  means  of  lint  or  agaric,  the  whole  retained  by  means  of  a  piece  of 
cork  and  a  gutta-percha  cap  to  fit  over  the  neighbouring  teeth,  and  compressed 
by  a  bandage  applied  under  the  chin  against  those  in  the  sound  jaw.  When 
the  hfemorrhage  occurs  from  the  soft  parts,  pressure  must  be  used  with  great 
caution  lest  sloughing  occur  ;  the  integuments  being  extremely  liable  to  give 
way  extensively  under  very  moderate  pressure,  large  subcutaneous  extravasa- 
tion developing  at  the  same  time,  and  thus  increasing  materially  the  danger 
of  the  case  and  the  local  mischief. 

Compression  of  the  main  artery  of  the  limb  is  useless,  and  open  to  the 
objection  that  it  may  cause  the  development  of  ecchymoses  and  subcutaneous 
hasmorrhages. 

Styptics  of  all  kinds  have  been  used  as  a  matter  of  coui'se,  and  the  per- 
chloride  of  iron  has  enjoyed  especial  favour.  I  have  used  and  seen  it  used 
frequently,  and  can  safely  say  that  I  have  never  seen  any  permanent  benefit 
from  its  application  in  these  cases.  Indeed,  great  evil  has  often  resulted  from 
the  inflammation  excited  by  the  application  of  styptics  of  any  kind.  The  parts 
become  swollen  and  slough,  and  as  the  sloughs  separate  the  oozing  may  re- 
commence from  the  raw  surface,  and  the  same  process  has  to  be  gone  through 
again.  A.  E.  Wright  has  suggested  the  application  of  a  one  per  cent,  solution 
of  calcium  chloride  to  which  some  fibrin-ferment,  obtained  by  extracting  washed 
fibrin  with  water,  may  be  added  ;  or  the  styptic  described  in  Vol.  1.  p.  422, 
may  be  tried. 

The  actual  Cautery  presents  the  same  disadvantages  as  ordinary  styptics. 
It  may  temporarily  arrest  the  bleeding,  but  inflammation  is  set  up  in  the  parts 
beyond  the  limit  of  the  eschar,  and  this  on  separating  leaves  an  extended 
ulcerating  surface  which  may  bleed  again,  perhaps  more  freely  than  before. 

The  continued  application  of  Cold  appears  to  arrest  htemophiliac  bleeding- 
more  effectually  than  any  other  means,  and  this  circimistance  would  lead  to 
the  belief  that  the  hemorrhage  is  due  to  want  of  contractility  in  the  smaller 
arteries  rather  than  to  want  of  coagulability  in  the  blood.  The  cold  may  be 
applied  by  means  of  irrigation  of  iced  water,  as  was  done  successfully  by 
Marshall,  or  by  the  application  of  ice  either  directly  to  the  part  or  laid  upon  a 
sponge  covering  it,  as  has  been  done  in  some  of  the  cases  of  hemophilia 
occurring  at  University  College  Hospital.    Simple  water  may  be  used,  or  a 
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weak  solution  of  boric  acid.  If  the  bleeding  wound  be  in  the  extremities,  the 
limb  should  be  elevated  and  kept  at  rest  on  a  splint. 

The  Surgeon  has  already  been  cautioned  as  to  the  inexpediency  of  perform- 
ing any  operation,  except  under  circumstances  of  the  most  urgent  necessity, 
on  any  member  of  a  family  of  bleeders,  or  on  an  individual  known  to  be  the 
subject  of  hfemophiha.  Should  an  operative  procedure  become  necessary,  it 
should,  if  possible,  be  carried  out  with  Paquelin's  thermo-cautery,  or  tlie 
galvanic  ecraseur. 
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DISEASES  OF  AETERIES. 

Arteries  are  liable  to  numerous  diseases  which  derive  great  importance 
from  the  effects  they  produce,  both  upon  the  vessels  themselves  and  upon  the 
parts  to  which  they  carry  blood,  ximongst  the  most  important  are  the  various 
forms  of  inflammation  or  arteritis.  The  inflammatory  affections  of  arteries 
are  divided  first  into  two  classes,  viz.,  those  resulting  from  injury,  and  those 
arising  from  general  or  local  causes  not  of  a  traumatic  nature.  Inflammation 
of  the  arteries  is  divided  also  into  endarteritis,  in  which  it  affects  primarily  or 
chiefly  the  internal  coat,  and  peri-arteritis,  in  which  the  process  commences  in 
the  outer  coat  or  sheath.  The  term  "  mes-arteritis  "  has  also  been  suggested 
for  inflammation  of  the  middle  coat,  but  it  is  of  little  use,  as  no  true  inflam- 
matory affection  commences  in  that  part  of  the  vessel.  Some  forms  of 
arteritis  are  named  from  the  cause  of  the  disease,  as  syphilitic  or  embolic.  As 
in  other  structures,  the  inflammatory  process  may  be  acute  or  chronic.  In 
addition  to  the  above  diseases,  arteries  suffer  from  various  degenerative 
changes,  some  of  which  are  primary,  affecting  the  original  tissues  of  the 
vessels,  others  are  secondary,  the  degeneration  taking  place  chiefly  in  the 
products  of  a  chronic  inflammatory  process.  These  various  processes  are  still 
further  complicated  by  secondary  effects,  such  as  the  formation  of  aneurism, 
from  the  diseased  walls  of  the  artery  yielding  before  the  pressure  of  the  blood, 
and  thrombosis  of  the  affected  vessel  followed  l^y  its  obliteration,  and  some- 
times by  embolism  and  gangrene. 

In  discussing  the  diseases  of  arteries,  it  will  be  most  convenient  to  consider 
first  the  various  forms  of  inflammation  ;  secondly,  the  degenerations  ;  aud 
lastly,  the  more  remote  effects  of  these  changes. 

ACUTE    INFLAMMATION    OF  ARTERIES. 

Acute  Arteritis  of  idiopathic  origin,  that  is  to  say,  arising  as  an  indepen- 
deut  affection  for  which  no  evident  cause  can  be  found,  was  formerly  believed 
to  be  a  comparatively  common  disease.  It  was  supposed  to  affect  the  inner 
coat,  spreading  along  the  vessel  in  the  direction  of  the  circulation,  and  from 
this  fact  it  was  spoken  of  as  diffuse  or  erysipelatous.  It  is  now  known,  how- 
ever, that  no  such  affection  really  exists,  and  that  the  error  arose  partly  from 
assuming  that  thrombosis  is  invariably  evidence  of  previous  inflammation  of 
the  affected  vessel,  and  partly  from  mistaking  for  the  redness  of  inflammation 
the  staining  of  the  intima,  so  often  observed  as  the  result  of  changes  in  the 
blood  with  disintegration  of  the  red  corpuscles,  which  may  occur  during  life 
in  acute  forms  of  blood-poisoning  such  as  septicsemia  or  malignant  fevers,  or 
after  death  as  the  result  of  putrefaction. 

Traumatic  Arteritis. — Simple  acute  traumatic  inflammation  limited  to 
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the  part  injured  aud  showing  no  tendency  to  extension,  is  familiar  to  every 
Surgeon  in  connexion  with  contusion,  laceration,  wound,  or  ligature  of 
arteries  ;  for  in  the  early  period  of  repair  after  any  of  these  injuries,  inflam- 
matory exudation  from  the  vasa  vasorum  forms  an  essential  part  of  the 
process.  For  a  description  of  this  condition,  the  reader  is  referred  to  A"ol.  I., 
Chap.  XIV. 

Arteritis  by  Extension,  from  infective  inflammation  or  ulceration  of  tlie 
tissues  surrounding  the  vessel,  has  ah'eady  been  described  as  one  of  the  dangers 
accompanying  these  processes.  In  inflammation  aflectiug  an  artery  in  this 
way,  the  j^rocess  is  the  same  as  in  other  tissues.  The  vessels  of  the  outer  coat 
are  dilated,  inflammatory  exudation  with  migration  of  corpuscles  takes  place, 
and  the  wandering  cells  infiltrate  the  coats  of  the  artery,  which  become  swollen 
and  softened.  The  process  spreads  from  the  outer  to  the  inner  coat,  the 
endothelium  separates,  and  fibrin  is  deposited  upon  the  diseased  surface.  In 
the  smaller  arteries  complete  thrombosis  takes  place,  and  the  clot  extends 
upwards  to  the  nearest  branch  beyond  the  inflamed  part  of  the  vessel,  and 
may  then  undergo  the  changes  already  described  as  occurring  in  the  per- 
manent closure  of  an  artery  (Vol.  I.,  Wounds  of  Arteries),  and  hsemorrhage 
is  thus  prevented.  In  arteries  above  the  size  of  the  radial,  however,  the 
closure  of  the  vessel  is  frequently  not  accomplished  before  the  coats  are  so  far 
softened  as  to  give  way  before  the  pressure  of  the  blood,  and  thus  fatal 
hfemorrhage  may  result.  This  is  all  the  more  likely  to  occur  when  the  in- 
flammation and  subsequent  ulceration  affect  a  limited  portion  of  one  side 
only  of  the  artery,  as  in  those  cases  in  Avhich  it  is  due  to  the  contact  of  an  irri- 
tating foreign  body,  such  as  a  sequestrum.  In  the  larger  ai'teries  complete 
thrombosis  occurs  much  less  readily  than  in  smaller  vessels  or  in  veins,  the 
rapidity  of  the  flow  of  the  blood  being  unfavourable  to  the  adhesion  of  the 
white  corpuscles  which  is  the  first  step  in  thrombosis. 

In  arteries  which  have  been  divided  and  secured  by  ligature  or  otherwise, 
the  extension  of  unhealthy  inflammation  from  the  wound  to  the  exposed  end 
of  the  vessel,  followed  by  softening  of  its  coats,  and  disintegration  of  the  con- 
tained clot  is  the  commonest  cause  of  secondary  htemorrhage. 

Embolic  Arteritis. — Moxon  has  pointed  out  that  a  form  of  acute  arteritis 
resulting  in  softening  and  swelling  of  the  arterial  wall,  thus  leading  to  the 
formation  of  an  aneurism  or  to  rupture  of  the  vessel,  is  in  rare  cases  the 
result  of  the  lodgment  of  an  embolus.  A  simple  fibrinous  embolus  lodging 
in  an  artery  merely  obliterates  the  vessel  without  causing  softening  of  its 
coats.  In  order  that  inflammatory  softening  may  occur,  it  is  necessary  that 
the  embolus  should  be  derived  from  a  part  which  is  the  seat  of  some  infective 
inflammation,  and  that  it  should  carry  with  it  the  unhealthy  products  of  the 
process.  Embolic  arteritis  is  most  likely  to  occur  in  the  somewhat  rare  affec- 
tion known  as  ulcerative  or  infective  endocarditis,  but  it  has  also  been  known 
to  follow  embolism  during  the  course  of  an  ordinary  case  of  acute  rheumatism. 
Localised  arteritis  arising  in  this  way  is  believed  to  be  the  most  common,  if 
not  the  sole  cause  of  spontaneous  aneurisms  in  children,  and  in  the  smaller 
vessels  of  the  extremities  in  adults.  Eushton  Parker  has  recorded  a  case 
which  well  illustrates  this  form  of  disease.  A  boy,  aged  14,  during  an 
attack  of  acute  rheumatism  was  suddenly  seized  with  pain  in  the  forearm, 
followed  by  swelling  of  the  limb.  The  general  swelling  soon  subsided,  leaving 
a  deeply-seated  circumscribed  tumour,  which  steadily  increased  in  size  for  the 
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next  four  months.  On  laying  this  open  a  cavity  was  exposed  containing  more 
than  a  pound  of  dark  clotted  blood,  and  the  anterior  interosseous  artery  was 
found  to  communicate  with  it  by  an  opening  a  quarter  of  an  inch  in  length. 
The  vessel  was  successfully  ligatured  above  and  below  the  opening,  and  the 
boy  recovered.  At  the  time  of  the  operation  there  was  a  loud  double  aortic 
murmur.  Langton  and  Bowlby  have  recorded  a  case  in  which  as  a  conse- 
quence of  the  lodgment  of  emboli  from  the  valves  of  the  heart  in  ulcerative 
endocarditis,  aneurisms  formed  at  the  bend  of  the  elbow  and  in  the  popliteal 
space,  necessitating  the  ligature  of  the  brachial  and  femoral  arteries.  The 
patient  died  eight  weeks  afterwards  from  the  effects  of  an  embolus  lodged  in 
the  brain. 

Acute  Endarteritis. — Cornil  and  Kanvier  describe  under  this  name  an 
affection  of  the  inner  coat,  met  with  chiefly  in  the  aorta,  but  occasionally 
also  in  smaller  vessels,  especially  near  Avounds.  It  is  characterized,  to  the 
naked  eye,  by  prominent  patches  formed  by  a  swelling  of  the  intima.  They 
are  circular  or  oval  in  outline,  and  seldom  exceed  half  an  inch  in  diameter, 
though  both  their  form  and  their  size  may  be  altered  by  the  coalescence  of 
neighbouring  patches.  They  are  pale  pink  in  colour,  and  semi-transparent  or 
opalescent ;  in  consistence,  they  are  soft  and  elastic,  almost  gelatinous.  The 
internal  surface  has  often  lost  its  polish,  in  consequence  of  the  irregularity  of 
the  swelling,  but  its  endothelial  covering  is  usually  intact.  The  middle  coat 
beneath  the  patch  appears  usually  to  be  somewhat  swollen,  and  this  condi- 
tion is  more  marked  in  the  adventitia.  ^licroscopic  examination  shows  that 
the  swelling  is  due  to  an  accumulation  of  small  cells,  either  round  or  slightly 
irregular  in  outline,  between  the  fibres  of  the  sub-endothelial  connective  tissue 
and  the  elastic  layers  of  the  inner  coat.  These  cells  have  a  distinct  nucleus 
surrounded  by  a  small  quantity  of  protoplasm,  and  show  signs  of  active  growth. 
Oornil  and  Ranvier  believe  they  are  produced  by  proliferation  of  the  original 
cells  of  the  part.  The  swelling  of  the  external  coat  is  found  to  be  due  to  the 
presence  of  numerous  cells  of  new  formation  separating  the  fibres  of  the 
connective  tissue. 

The  conditions  under  which  acute  endarteritis  occurs  are  not  clearly  deter- 
mined, but  as  every  intermediate  condition  between  it  and  the  chronic  form 
immediately  to  be  described,  is  to  be  met  with,  sometimes  even  in  the  same 
vessel,  it  seems  to  be  nothing  more  than  the  same  process  increased  in 
intensity. 

Periarteritis. — By  periarteritis  is  meant  an  inflammation  commencing 
in  the  outer  coat  or  sheath  of  the  artery.  If  we  exclude  arteritis  by  exten- 
sion from  surrounding  tissues  and  traumatic  arteritis,  periarteritis  is  a  rare 
disease.  Charcot  and  Bouchard  have  described  such  an  affection  in  the 
vessels  of  the  brain,  commencing  as  an  accumulation  of  small  round  cells  in 
the  perivascular  sheaths  ;  these  penetrate  the  coats  from  without  and  lead  to 
softening,  frequently  followed  by  the  formation  of  minute  aneurisms  and  final 
rupture.  It  is  a  senile  disease,  and  according  to  Charcot  a  common  cause  of 
apoplexy. 

An  affection  of  the  arteries  of  an  uncertain  nature  not  causing  obliteration 
has  been  observed,  which,  from  its  giving  rise  to  acute  pain  and  tenderness 
with  some  swelling  in  the  line  of  the  vessel,  must  be  supposed  to  be  in- 
flammatory. A  case  of  this  kind  was  recorded  by  J.  H.  ]\Iorgan,  in  the 
Transactions  of  the  Clinical  Society  for  18.S1.    The  patient,  a  man  aged  -tfj, 
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was  attacked  with  severe  pain  in  the  line  of  the  right  femoral  arteiy  ;  the 
vessel  was  acutely  tender,  but  thei'e  was  no  redness  of  the  skin  covering  it. 
The  condition  was  at  first  limited  to  a  few  inches  of  the  artery  near  the 
groin,  but  gradually  extended  to  the  popliteal  space  and  leg.  Slight  oedema 
and  some  swelling  of  the  lymphatic  glands  became  apparent  when  the  disease 
reached  the  leg.  The  vessel  pulsated  forcibly  and  there  was  no  thrombosis. 
The  man  had  some  years  previously  suffered  from  a  similar  affection  of  the 
opposite  leg,  and  while  still  under  observation,  the  right  brachial  and  carotid 
were  successively  affected.  Altogether  the  second  attack  lasted  over  five 
months.  It  was  not  apparently  due  to  syphilis,  gout,  or  rheumatism.  From 
the  absence  of  thi'ombosis  it  would  seem  probable  that  the  disease  was  a 
periarteritis. 


CHBONIC   INFLAMMATION   OF  ARTERIES. 

Chronic  Endarteritis,  Arteritis  Deformans,  Atheroma. — This  is  by 
far  the  most  common  disease  to  which  arteries  are  liable  ;  in  fact,  it  is  very 

rare  after  middle  life  to  find  it  completely 
absent  in  the  larger  vessels.  It  occurs  in  its 
most  marked  form  in  the  aorta  and  the  large 
arteries  of  the  neck,  abdomen,  the  upper 
parts  of  the  limbs,  and  the  base  of  the  brain. 
It  is  less  commonly  seen  in  the  smaller 
vessels,  in  which  the  muscular  coat  is  more 
fully  developed. 

Chronic  endarteritis  first  appears  as  pale 
yellowish  patches  or  streaks,  smooth,  slightly 
elevated  above  the  surface,  and  evidently 
seated  in  the  deeper  layers  of  the  inner  coat. 
They  are  irregular  in  outline,  their  long 
diameter  is  usually  in  the  line  of  the  vessel's 
course,  but  they  show  a  special  predilection 
for  the  mouths  of  the  branches  leaving  the 
main  trunk,  round  which  they  form  annular 
elevations.  Their  outline  subsequently  be- 
comes more  irregular  by  the  coalescence  of 
neighbouring  patches.  As  the  disease  ad- 
vances, the  patches  become  more  elevated, 
often  reaching  a  line  or  more  in  thickness. 
At  this  stage  they  are  grey,  semi-trans- 
parent or  opalescent,  and  inelastic,  some- 
times almost  cartilaginous  in  appearance  and  consistence.  This  condition 
is,  however,  speedily  followed,  before  the  patches  have  reached  more  than 
half  an  inch  in  diameter,  by  a  change  to  an  opaque  yellow  colour,  the  altera- 
tion in  tint  commencing  in  the  central  parts.  This  change  is  due  to  fatty 
degeneration,  and  is  accompanied  by  some  loss  of  toughness.  The  further 
progress  may  be  in  one  of  two  directions :  the  growth  may  soften  and  break 
down  ;  or  it  may  calcify.  Wlien  softening  takes  place  the  patch  becomes 
converted  into  a  pultaceons  or  cheesy  mass,  and  even  sometimes  undergoes 
complete  liquefaction  into  a  yellow  creamy  fluid,  which  has  been  mistaken  for 
true  pus,  and  termed  an  "  afheromaiovs  abscess."    It  is  this  change  that  led 


Fig.  437. — Atlieromatous  patch  in  Aorfci. 
The  process  has  artvancecl  to  the  for- 
mation of  a  so-caUed  "atheromatous 
ulcer." 
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to  the  term  "  atheroma "  being  applied  to  the  disease,  the  products  of  the 
softening  of  the  patch  resembling  the  contents  of  an  atheromatous  cyst  of 
the  skin.  The  terra  is  now  often  incorrectly  extended  to  all  stages  of  chronic 
endarteritis. 

When  the  process  reaches  the  more  advanced  stages  the  middle  coat  is 
affected,  first  by  chronic  inflammation,  and  subsequently  by  softening.  At 
the  same  time  considerable  thickening  of  the  external  coat  takes  place  by  the 
formation  of  dense  fibroid  tissue  which  is  not  prone  to  fatty  degeneration  and 
softening.  Up  to  this  point  the  fatty  patch  is  covered  by  the  most  internal 
layers  of  the  intima  and  the  endothelium,  which  are  not  affected  by  the 
chronic  inflammatory  process,  but  after  complete  softening  these  give  way, 
and  the  atiieromatous  fluid  is  discharged  into  the  circulation,  leaving  the 
remains  of  the  patch  exposed  to  the  blood-stream.  The  raw  surface  thus 
formed  is  the  so-called  aiheromatous  ulcer'''  (Fig.  437).  The  debris  which 
enter  the  circulation  are  carried  on  and  lodge  in  the  capillaries,  but  not 
possessing  any  irritating  properties  they  give  rise  to  no  evil  consequences. 
Although  during  this  process  a  considerable  part  of  the  inner  and  middle 
coats  is  lost,  perforation  or  rupture  of  the  artery  rarely  takes  place,  and  it  is 
only  in  exceptional  cases  that  the  blood  forces  its  way  amongst  the  coats  of 
the  diseased  vessel.  This  is  due  to  the  fact  that  at  the  margins  of  the  patch 
the  chronic  inflammatory  process  has  led  to  firm  matting  together  of  the 
coats  of  the  artery.  At  the  same  time  the  thickening  and  induration  of  the 
external  coat  prevent  perforation.  It  is  especially  opposite  the  deeper  and 
more  eroded  atheromatous  patches  that  this  consolidation  of  the  external  coat 
takes  place.  The  change,  although  described  as  a  chronic  inflammation,  is 
strictly  conservative  in  character.  The  new  growth  of  fibroid  tissue  is  not 
confined  to  the  external  coat,  but  extends  to  the  sheath  of  the  vessel,  and,  by 
soldering  it  to  the  contained  artery,  greatly  adds  to  the  strength  of  the 
vascular  wall. 

Although  perforation  is  thus  prevented,  the  new  tissue  but  imperfectly 
represents  the  normal  structares  of  the  coats  of  an  artery,  as  it  is  entirely 
wanting  in  elasticity.  Consequently  it  is  very  apt  to  yield  slowly  to  the 
pressure  of  the  blood,  and  thus  lead  to  the  formation  of  a  sacculated  aneurism, 
the  mouth  of  which  will  correspond  to  the  damaged  portion  of  the  wall  of  the 
vessel. 

Complete  softening,  Avith  the  formation  of  an  atheromatous  ulcer,  is  not 
by  any  means  a  necessary  consequence  of  fatty  degeneration  of  the  patches 
resulting  from  chronic  endarteritis.  In  many  cases  the  new  tissue,  after 
degenerating,  remains  as  a  firm,  yellow,  opaque  mass,  and  may  undergo  no 
further  change,  but  most  commonly  lime  salts  are  deposited  in  it,  and  it 
gradually  becomes  converted  into  a  hard  calcareous  plate,  over  which  the 
superficial  layers  of  the  inner  coat  with  the  endothelium  may  remain  un- 
lu'dken.  Sometimes,  however,  these  seem  to  wear  away  and  the  calcareous 
plate  comes  in  direct  contact  with  the  blood-stream.  This  change  was 
formerly  described  as  " ossification  of  the  arteries''  but  it  need  not  be  said  that 
no  true  bone  is  formed.  From  the  arrangement  of  the  calcareous  matter  in 
plates  corresponding  to  the  atheromatous  patches  in  which  the  lime  salts 
have  been  deposited,  this  change  has  received  the  name  of  laminar 
caJciJication. 

Microscopic  examination  of  an  atheromatous  artery  in  the  early  stage  of  the 
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disease  shows  that  tlie  morbid  chauge  commences  in  the  deeper  layers  of  the 
inner  coat,  the  affected  area  being  bounded  externally  by  the  yellow  elastic 
lamina.  The  flattened  cells  which  lie  between  the  laminas  of  connective  tissue 
of  which  the  deeper  part  of  the  intima  is  chiefly  composed  proliferate.  The 
new  cells  are  arranged  in  lines  between  the  laminte.  With  the  proliferation  of 
the  cells  there  is  a  growth  of  new  laminse  of  connective  tissue  closely  resem- 
bling that  of  the  healthy  inner  coat,  both  in  appearance  and  in  arrangement, 
but  they  are  altogether  inelastic.  The  relative  amount  of  cells  and  fibrous 
intercellular  substance  varies  in  different  cases,  but  the  chief  bulk  of  the  new 
tissue  is  always  composed  of  the  latter.  The  cells  are  small,  rounded  or 
sUghtly  flattened,  and  contain  a  nucleus  of  considerable  size,  round  which  it  is 
often  diflBcult  to  recognize  any  protoplasm.  No  vessels  penetrate  the  new 
cissue,  and  consequently  when  it  reaches  a  certain  stage  of  development  the 
central  paits  are  but  imperfectly  nourished,  and  degeneration  commences. 
The  ceUs  become  shrivelled  and  granular,  and  fatty  granules  also  appear  in  the 
intercellular  substance.    At  a  later  stage  calcareous  granules  may  also  make 

their  appearance.  If  softening  takes  place,  the 
fat  granules  increase  in  quantity,  and  solution  of 
the  intercellular  substance  follows.  If  complete 
liquefaction  takes  place,  the  atheromatous  fluid  is 
found  under  the  microscope  to  be  composed  chiefly 
of  fatty  debris  and  oil  globules,  and  very  f I'equently 
it  contains  plates  of  cholesterine  (Fig.  438).  The 
accompanying  drawing  (Fig.  439)  illustrates  the 
structure  of  an  atheromatous  patch  very  well. 

The  changes  in  the  middle  and  outer  coats 
require  but  little  notice.    The  middle  coat  in  the 
later  stages  is  often  invaded  by  a  growth  similar  in 
character  and  structure  to  that  which  originally 
started  in  the  inner  coat.    In  fact,  it  seems  to  be 
an  extension  of  the  same  growth,  the  true  structures  of  the  middle  coat 
being  atrophied  from  pressure.   The  outer  coat  shows  a  growth  of  new  fibrous 
tissue  containing  a  number  of  small  round,  or  elongated  cells. 

Nature  and  Causes. — The  views  as  to  the  nature  of  the  disease  have 
undergone  various  changes,  but  at  the  present  time  it  is  almost  universally 
regarded  as  a  chronic  inflammatory  process,  characterized  by  overgrowth  of 
the  affected  tissue  followed  by  degeneration.  Gulliver  was  long  ago  inclined 
to  this  opinion,  and  it  has  been  especially  insisted  on  by  Yirchow,  Billroth,  and 
Moxon.  That  it  belongs  to  the  class  of  morbid  processes  almost  universally 
spoken  of  as  chronic  inflammations  may  be  said  now  to  be  generally  accepted, 
but  the  difference  between  these  and  acute  inflammation  is  so  marked  that 
probably,  with  the  advance  of  pathological  knowledge,  a  complete  separation 
will  be  made  between  them. 

The  most  important  cause  of  chronic  endarteritis  is  mechanical  strain. 
This  may  be  constant,  as  the  result  of  abnormal  resistance  in  the  capillaries 
or  smaller  arteries,  or  intermittent,  such  as  occurs  during  violent  exertion,  in 
which,  while  the  heart  is  beating  forcibly,  the  resistance  to  the  circulation  is 
increased  by  the  contraction  of  the  muscles.  Moxon  has  brought  forward 
abundant  evidence  in  proof  of  this  theory.  He  points  out  that  atheroma 
occurs  more  constantly  and  at  an  earlier  period  in  males  than  in  females,  and 


Fig.  43S.— Fatty  OihrU,  oil  i^lobuk's 
and  cholesterine  crystals  from 
a  softened  atneroiiiatous  patch. 
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that  when  extensive  atheroma  is  met  with  in  women,  it  will  usually  be  found 
that  they  have  been  engaged  in  hard  manual  labour.  la  men,  the  most 
marked  examples  are  met  with  in  those  whose  occupations  have  involved 
violent  physical  exertion.  In  wasting  diseases,  in  which  the  quantity  of  blood 
is  diminished  and  the  arterial  tension  reduced,  atheroma  is  seldom  met  with, 
and  in  the  pulmonary  arteries,  in  which  the  pressure  is  much  less  than  in 
the  systemic  vessels,  chronic  endarteritis  is  rare,  being  observed  only  in 
those  cases  in  which  the  right  heart  is  hypertrophied  in  consequence  of  chronic 
bronchitis  and  emphysema,  or  obstruction  at  the  mitral  orifice.  The  disease 
first  shows  itself,  moreover,  in  those  parts  which  are  exposed  to  the  greatest 
strain,  as  in  the  arch  of  the  aorta,  and  at  the  points  at  which  large  branches 
are  given  oft"  or  a  trunk  bifurcates.    It  is  common  also  to  find  the  disease 


Fig.  4:j!i.— Atheroma      x^.ii.i.       Elastic  laiiiina  ;  //i,  nnd.ll.'  r.Ka  ;  /,  luiei  iial  oat ;  /,  the  nrw  icrowtli 
uiiilei'going  fatty  degeneration. 

more  advanced  in  those  situations  in  which  the  artery  is  placed  in  close 
proximity  to  a  bone,  as  in  the  femoral  at  the  brim  of  the  pelvis.  The 
fact  that  chronic  endarteritis  is  always  more  marked  in  the  vessels  of  the 
lower  limb  than  in  those  of  the  upper  may  also  be  explained  by  the  pressure 
being  greater  in  the  most  dependent  parts  while  the  body  is  in  the  erect 
position. 

Among  the  constitutional  affections  which  predispose  most  powerftilly  to 
the  development  of  atheroma  is  chronic  Brighfs  disease,  with  the  granular 
contracted  kidney.  Gull  and  Sutton  demonstrated  that  this  disease  is 
associated  with  a  general  change  in  the  smaller  arteries  aud  capillaries,  to  which 
they  gave  the  name  of  arterio-capillaru  fibrosis.  It  is  characterized  by 
a  fibroid  thickening  of  the  external  coat  of  the  smaller  arteries.  In  the 
diseased  kidney,  .Johnson  has  described  a  thickening  of  the  walls  of  the 
smaller  arteries,  which  he  believes  to  be  due  chiefly  to  the  hypertrophy  of  the 
muscular  coat.  The  nature  of  these  changes  and  their  extent  are  still  matters 
of  dispute  ;  Init  whatever  the  exact  pathological  change  may  be,  it  is  beyond 
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a  doobfc  that  it  causes  considerable  obstruction  to  the  circulation,  a  fact 
which  is  proved  by  the  hypertrophy  of  the  heart  that  accompanies  the 
disease  and  the  evidence  of  increased  arterial  tension  as  indicated  by  the 
sphygmograph.^ — -The  granular  contracted  kidney  and  the  general  vascular 
changes  associated  with  it  are  very  commonly  the  result  of  gout,  so  much 
so  that  this  form  of  Bright's  disease  is  often  termed  the  "  gouty  kidney." 
Gout  is  usually  the  result  of  an  abuse  of  alcoholic  stimulants,  and  thus 
liahitval  alcoholic  excess  comes  indirectly  to  be  an  important  cause  of  chronic 
endarteritis. 

The  influence  of  syphilis  in  the  causation  of  atheroma  is  a  more  doubtful 
point.  Aitken  attaches  great  importance  to  it.  The  effect  of  syphilis  in 
causing  disease  of  the  smaller  arteries,  and  fibroid  induration  of  organs  and 
tissues  has  already  been  pointed  out  (see  Syphilis,  Vol.  I.),  and  it  is  evident 
that  these  changes  would  tend  to  obstruct  the  circulation  and  thus  cause 
increased  arterial  tension.  Whether  it  acts  more  directly  as  a  cause  of 
atheroma  is  uncertain. 

The  most  important  predisposing  cause  of  chronic  endarteritis  is  old  ctge. 
After  a  certain  period  of  life  the  arteries  in  common  with  other  tissues  become 
impaired  in  structure.  The  impairment  manifests  itself  chiefly  by  a  diminution 
in  the  normal  elasticity  of  the  coats,  so  that  they  become  less  capable  of  with- 
standing any  strain  to  which  they  may  be  subjected.  So  frequent,  and  indeed 
constant,  are  these  transformations  of  the  arterial  coats  during  the  dechne  of 
life,  that  they  may  be  considered  the  natural  result  of  the  diminution  of  the 
nutrient  activity  consequent  upon  advance  in  years.  Gmelin  found  that  there 
is  a  progressive  increase  in  the  earthy  matters  contained  in  the  coats  of  healthy 
arteries  as  the  individual  advances  in  life.  Thus  he  ascertained  that  the  ash 
of  the  arteries  of  a  newly-born  child  yields  0"86  per  cent,  of  phosphate  of 
lime  :  the  healthy  arteries  of  an  adult  1  -lb  ;  and  those  of  an  old  man  2"77  of 
the  same  salt  ;  whilst  the  calcified  arteries  of  an  aged  man  contain  i'Ol. 
There  is  no  precise  period  of  life  at  which  these  changes  set  in  ;  old  age  is  a 
relative  term,  and,  as  soon  as  the  system  has  passed  its  full  maturity,  in  what- 
ever year  of  life  this  may  happen,  there  is  a  tendency  for  these  degenerative 
changes  to  take  place.  The  tendency  to  early  degeneration  of  arteries  is 
frequently  hereditary. 

Effects  of  Chronic  Endarteritis. — As  a  consequence  of  the  loss  of  elas- 
ticity resulting  from  the  chronic  inflammatory  and  degenerative  changes  in 
the  coats  of  the  artery,  it  usually  yields  more  or  less  before  the  distending 
force  of  the  heart.  This  change  is  most  marked  in  the  aorta  and  its  primary 
divisions,  but  is  occasionally  seen  in  the  femoral  and  brachial  arteries.  The 
dilatation  may  be  regular,  or  pouch-like  projections  may  form  here  and  there. 
At  the  same  time  the  vessel  is  often  somewhat  elongated  so  as  to  assume  a 
tortuous  form.  It  is  in  consequence  of  these  changes  that  the  name  arteritis 
deformans  was  given  to  this  disease  by  Virchow.  The  interior  of  the  dilated 
vessel  is  I'ough  and  irregular  in  consequence  of  the  projection  of  the  athero- 
matous patches  ;  when  softening  has  taken  place,  "  atheromatous  ulcers  "  may 
be  scattered  here  and  there  over  the  surface,  and  in  other  cases  it  may  be 
paved  with  closely-set  calcareous  plates.  When  the  dilatation  reaches  a  certain 
degree  and  is  limited  to  a  definite  area,  the  condition  is  described  as  a  fusi- 
form aneurism,  the  distinction  between  that  and  simple  dilatation  being  only 
one  of  degree  (see  Aneurism). 
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The  loss  of  elasticity  ia  the  coats  seriously  interferes  with  the  circulation 
through  distant  parts,  as  the  natural  storage  of  the  heart's  force  in  the  elastic 
walls  of  the  larger  vessels  by  which  the  continuous  flow  between  one  systole 
and  another  is  maintained  is  no  longer  possible.  The  circulation  in  the 
extremities  is,  therefore,  usually  feeble,  and  the  nutrition  of  the  parts 
correspondingly  imperfect. 

Narrowmg  or  Occlusion  of  the  Brandies  leaving  the  Atheromatous  Trunk  is 
by  no  means  uncommon.  As  before  stated,  the  orifices  of  the  branches  from 
the  main  trunk  are  common  seats  of  the  earliest  atheromatous  patches.  The 
thickening  of  the  intima  may  take  place  in  a  ring  round  the  mouth  of  the 
vessel  and  thus  gradually  narrow  it.  The  coincident  thickening  of  the  outer 
coat  may  still  further  contract  the  orifice.  When  complete  obliteration  occurs 
the  final  obstruction  probably  takes  place  by  the  formation  of  a  thrombus  in 
the  diseased  artery  immediately  above  the  narrowed  orifice.  Complete 
obliteration  is  most  common  in  those  cases  in  which  the  dilatation  of  the  main 
trunk  has  reached  such  a  degree  as  to  merit  the  name  of  a  fusiform  aneurism. 
In  a  case  in  University  College  Hospital  a  few  years  ago,  in  which  the  left 
carotid  was  tied  for  aneurism  of  the  innominate  artery  and  the  arch  of  the 
aorta  with  an  immediately  fatal  result,  it  was  found  that  the  right  subclavian 
was  obliterated  where  it  left  the  dilated  innominate,  the  right  carotid  was  per- 
vious, but  pressed  on  by  the  aneurism,  and  the  aortic  opening  of  the  left 
subclavian  was  completely  closed  ;  thus  the  artery  which  was  tied  was  the 
only  vessel  carrying  blood  to  the  brain.  Narrowing  of  the  coronary  arteries 
by  an  atheromatous  ring  at  their  orifices  is  a  common  cause  of  fatty  heart. 

Thrombosis  is  an  occasional  consequence  of  atheroma.  So  long  as  the  patch 
is  covered  by  an  unbroken  layer  of  the  inner  coat  with  its  endothelial  covering, 
there  is  no  tendency  for  coagulation  to  take  place  upon  it.  When,  however,  the 
patch  has  softened  and  has  been  discharged  into  the  circulation,  leaving  an 
"  atheromatous  ulcer,"  or  when  the  thin  covering  over  a  calcareous  plate  has  been 
worn  away,  the  diseased  structures  come  into  direct  contact  with  the  blood.  If 
the  surface  is  tolerably  smooth,  the  rush  of  blood  past  the  diseased  patch  is  so 
rapid  that  adhesion  of  the  corpuscles  is  barely  possible  and  consequently  no 
thrombosis  results  ;  but  in  pouch-like  dilatations  it  readily  takes  place.  In 
the  same  way  it  may  occur  in  a  very  dilated  vessel  if  the  heart's  action  is 
unusually  feeble.  A  clot  thus  formed  may  gradually  increase  in  size  till  it  fills 
the  whole  vessel,  but  more  commonly  after  reaching  a  certain  bulk  it  is  washed 
away  and  carried  on  as  au  embolus  to  some  distant  part.  If  it  be  of  sufiicient 
size  to  obstruct  a  main  artery  of  one  of  the  limbs  at  its  bifurcation,  gangrene 
will  frequently  result.  Smaller  fragments  lodging  in  the  extremities  usually 
produce  no  important  effects,  the  anastomosing  circulation  being  sufficient  to 
take  the  place  of  the  obstructed  vessel.  If  lodging  in  one  of  the  solid  viscera, 
it  gives  rise  to  a  hasmorrhagic  infarct  (see  Vol.  I.,  p.  981),  but  does  not  as  a 
rule  cause  any  serious  consequences. 

Syphilitic  Endarteritis  has  already  been  described  (Vol.  I.,  pp.  llo2 
and  11. -U). 

Arteritis  Obliterans  (Friedliinder).  Endarteritis  Proliferans  (Yon 
Winiwarter). — Under  these  names  have  been  described  certain  rare  cases  in 
which  obliteration  of  arteries  takes  place  as  the  result  of  inflammatory  changes 
in  their  coats,  not  evidently  dependent  on  syphilis,  embolism  or  injury. 
Similar  changes  have  also  been  noted  in  the  veins.    The  disease  usually  runs 
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a  chronic  course,  and  may  cause  spontaneous  nanyrene  of  the  parts  supplied  by 
the  affected  vessel.  The  symptoms  will  perhaps  best  be  illustrated  by  quoting 
a  typical  case  recorded  by  Pearce  Gould.  The  patient  was  a  brick-maker, 
aged  19.  In  May,  1883,  the  fingers  of  his  right  hand  became  congested  and 
sometimes  dead  white,  with  much  sickening  pain.  After  a  few  weeks'  rest  he 
improved,  but  soon  relapsed  on  returning  to  work.  After  some  months  the 
pain  extended  into  the  forearm,  and  completely  incapacitated  him  from 
working.  He  came  under  Gould's  observation  in  October,  188;!.  At  that 
time  the  right  forearm  and  hand  were  cold  and  somewhat  wasted,  and  he 
suffered  much  pain,  especially  at  night.  The  brachial  artery  was  harder  than 
natural,  and  pulsated  more  feebly  than  on  the  opposite  side.  The  radial 
could  be  felt  as  a  solid  cord.  Thei'e  was  dry  gangrene  of  the  tips  of  three 
fingers.  No  constitutional  affection  was  found  to  account  for  the  condition. 
Two  weeks  afterwards  the  pain  increased  till  it  became  agonizing,  requiring 
hypodermic  injections  of  morphia  for  its  relief.  At  this  time  there  was  slight 
elevation  of  temperature.  The  brachial  artery  then  became  converted  into  a 
pulseless  cord  to  within  one  inch  of  the  teres  major.  Soon  after,  the  sub- 
clavian artery  was  found  to  be  prominent.  In  December  the  pain  gradually 
subsided,  and  one  month  after  the  man  was  apparently  well.  The  brachial  artery 
remained  a  solid  cord,  and  the  first  joint  of  the  thumb  and  that  of  the  index 
finger  separated  after  becoming  mummified  (see  Trans.  Clin.  Soc.  188-4).  This 
patient  was  exhibited  again  in  October,  1886.  He  had  worked  as  a  labourer 
till  the  previous  April,  when  he  was  attacked  with  numbness  of  the  right  arm 
and  severe  headache  which  had  persisted  ever  since.  In  .Tune  he  suddenly 
lost  power  in  the  left  arm,  and  became  unconscious  the  same  evening.  From 
this  attack  he  slowly  recovered.  In  October  the  right  axillary  and  subclavian 
could  be  felt  as  a  hard  pulseless  cord,  and  there  was  no  pulse  in  any  of  the 
vessels  of  the  limb,  which  was  cold  and  slightly  wasted.  There  was  no  pulsa- 
tion in  the  right  temporal,  but  the  carotid  seemed  to  be  healthy.  A  somewhat 
similar  case  occurring  in  a  female,  aged  ;!r),  was  recorded  by  "W.  B.  Hadden  in 
1884. 

In  a  later  case  recorded  by  Gould,  a  man,  aged  43,  was  attacked  with  acute 
mania  after  influenza.  Eleven  days  after  the  onset  of  the  maniacal  symptoms 
the  i^atient  complained  of  pain  extending  from  the  right  knee  to  the  foot,  and 
tM'O  days  later  the  foot  became  cold  and  blue.  Gangrene  rapidly  followed  and 
the  same  series  of  changes  occurred  in  the  left  limb,  so  that  on  the  tenth  day 
after  the  first  complaint  of  pain  was  made,  both  feet  were  gangrenous  to 
above  the  malleoli.  The  gangrene  was  dry  at  the  tips  of  the  toes,  but  in 
other  parts  the  dead  tissues  remained  soft.  Pulsation  was  felt  in  the  left 
popliteal  artery,  but  on  the  right  side  the  vessel  was  "  a  hard  pulseless  cord." 
Amputation  was  successfully  performed  through  both  knee-joints  (see  Vol.  I., 
p.  815).  In  both  the  amputated  limbs  there  was  "a  wide-spread  endarteritis 
and  endophlebitis  affecting  both  large  and  small  vessels."  The  intima  of  the 
affected  vessels  was  irregularly  thickened  by  an  overgrowth  of  fibroid  tissue 
and  a  round-celled  infiltration.  This  case  was  remarkable  in  the  symmetrical 
character  of  the  gangrene  and  in  its  rapid  onset. 

The  pathology  and  causes  of  this  rare  affection  are  still  uncertain.  It 
commonly  occurs  about  middle  life,  Gould's  first  case  being  the  youngest 
recorded.  The  disease  described  by  You  Winiwarter  under  the  name  of  en- 
darteritis proliferans  is  probably  of  the  same  nature.    He  states  that  it  occurs 
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in  persons  apparently  healthy  in  other  respects,  and  gives  rise  to  spontaneous 
gangrene,  usually  of  the  foot.  In  one  case  in  which  the  vessels  were  exa- 
mined after  amputation  of  the  limb,  the  obliteration  was  found  to  be  the 
result  of  a  great  proliferation  of  the  endothelium,  with  narrowing  of  the  lumen 
of  the  vessel,  the  final  obliteration  being  brought  about  by  thrombosis.  New 
vessels  were  found  penetrating  from  the  outer  coat  into  the  proliferating 
endothelium,  which  with  the  thrombus  was  found  in  the  older  parts  to  be 
undergoing  changes  similar  to  those  already  described  as  occurring  in  closure 
of  an  artery  after  ligature.  Billroth  states  that  the  disease  is  preceded  by 
feebleness  of  circulation,  and  obscure  pain,  often  lasting  for  months  or  years. 
There  is  no  definite  treatment  for  these  cases. 

PRIMAKY    DEGENERATIONS    OF  ARTERIES. 

Fatty  Degeneration. — Fatty  degeneration,  except  as  a  part  of  chronic 
endarteritis,  is  not  a  particularly  frequent  or  important  change  in  arteries.  In 
the  aorta,  even  in  young  subjects,  yellow  patches  of  small  size  and  irregular 
form,  and  very  slightly  if  at  all  elevated  above  the  normal  surface  of 
the  intima,  are  common.  If  one  of  these  be  peeled  off  and  examined 
microscopically  it  will  be  found  to  present  stellate  patches  of  fat  granules  in 
the  most  superficial  layers  of  the  intima,  immediately  beneath  the  endothelium. 
These  are  the  result  of  fatty  degeneration  of  the  branched  cells  that  are 
normally  present  in  this  part.  The  affection  seems  of  no  importance,  and  its 
cause  is  not  known. 

In  later  life,  fatty  degeneration  affecting  the  intima  more  deeply  is  some- 
times met  with  unaccompanied  by  any  of  the  signs  of  atheroma.  The  degene- 
ration may  extend  to  the  endothelium,  which  then  disintegrates  and  is  cast  off, 
leaving  a  rough  surface  exposed.  This  condition  has  been  described  asfatfi/ 
erosion.  It  is  most  common  in  the  arch  of  the  aorta.  Through  such  a  surface 
the  blood  may  force  its  way  into  the  middle  coat,  and  thus  give  rise  to  the 
condition  to  be  subsequently  described  as  "dissecting  aneurism.'" 

Fatty  degeneration  of  tlie  muscle-cells  of  the  middle  coat  is  descrilsed  by 
Ziegler  as  an  occasional  antecedent  of  the  annular  form  of  calcification. 

Fatty  granules  are  not  uncommonly  found  in  old  age  in  the  external  coats 
of  the  smaller  arteries,  Imt  they  arc  of  no  pathological  importance. 

Albumenoid  or  Amyloid  Degeneration. — This  has  already  been  con- 
sidered in  Vol.  I.,  p.  251.  The  degeneration  appears  usually,  if  not  always, 
to  begin  in  the  blood-vessels  of  the  affected  part,  especially  in  the  muscle-cells 
of  the  middle  coat  of  the  small  arteries.  In  the  larger  arteries  the  inner  coat 
may  be  affected.  Some  interference  with  the  blood-suj^ply  of  the  part  is 
caused  in  this  way,  and  this  may  serve  to  explain  the  frequency  with  which 
fatty  changes  are  found  in  association  with  albumenoid  disease. 

Calcification  or  Calcareous  Degeneration. — We  have  already  seen  that 
the  calcareous  plates  so  common  in  the  aorta  and  its  primary  branches  are 
the  result  of  the  calcification  of  the  products  of  chronic  endarteritis.  In  the 
smaller  arteries,  principally  in  those  of  the  third  and  fourth  magnitudes,  as 
the  popliteal,  the  tibials,  the  brachial,  radial  and  ulnar,  primary  calcification 
is  commonly  met  with.  It  commences  by  the  deposit  of  lime  salts,  in  a 
granular  form,  arranged  in  lines  running  transversely  to  the  axis  of  the  vessel; 
these  lines  gradually  increase  in  breadth  until  they  coalesce  laterally,  the 
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intervening  spaces  being  filled  up  and  the  vessel  converted  into  a  rigid  tube. 
In  the  early  stages  while  the  calcareous  matter  is  arranged  so  as  to  form 
lines  round  the  vessel,  the  condition  is  termed  annular  cakificafion  (Fig.  4-iU). 
When  these  lines  have  coalesced  it  is  often  called  tubular  calcifical ion 
(Fig.  441). 

When  this  process  has  reached  its  highest  stage,  if  the  artery  be  removed 
from  the  body  and  drawn  through  the  fingers,  a  small  rigid  tube,  composed  of 
the  calcified  middle  coat  still  lined  by  the  inner  coat,  can  be  squeezed  out, 
leaving  the  external  coat  apparently  healthy.  In  fact,  the  toughness  of  the 
external  coat  is  so  little  impaired  that  such  a  vessel  can  be  tied,  and  even 
twisted,  almost  as  safely  as  a  healthy  artery.    Annular  and  tubular  calcifica- 


Fig.  440. — Annular  Fiy.  441. — Annular  Calcification, 

Calcification.  becoming  Tubular. 


tions  are  almost  invariably  associated  with  chronic  endarteritis  and  its  secon- 
dary degenerations  in  the  larger  vessels  ;  and  in  the  intermediate  arteries,  such 
as  the  axillary  or  popliteal,  and  sometimes  even  as  low  as  the  tibials,  both 
conditions  are  observed  side  by  side. 

The  existence  of  this  degenerative  change  is  usually  recognized  without 
difficulty  during  life  in  any  artery  that  can  be  examined  with  the  finger.  The 
vessel  feels  hard  and  less  compressible  than  natural.  Its  longitudinal  elasticity 
is  lessened,  so  that  it  is  thrown  into  a  wavy  line  when  relaxed  longitudinally 
by  flexion  of  the  limb. 

The  morbid  condition  consists  essentially  of  a  deposit  of  lime  salts  in  the 
muscular  fibre  cells  of  the  middle  coat.  We  thus  meet  with  it  only  in  those 
vessels  in  which  the  muscular  tissue  is  well  developed.    In  the  larger  arteries 
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the  muscular  cells  are  so  scanty  and  so  far  concealed  by  the  elastic  tissue  that 
if  this  change  does  occur  in  them  it  is  ditficult  to  recognize.  The  inner  coat 
in  the  larger  vessels  usually  shows  the  ordinary  signs  of  chronic  endarteritis. 
In  the  smaller  it  may  at  first  be  healthy,  but  later  on  calcareous  plates  may 
form  in  it.  It  has  been  pointed  out  by  Bizot  that  the  symmetry  of  the 
arrangement  of  these  morbid  appearances  in  the  corresponding  vessels  on 
opposite  sides  of  the  body  is  remarkable,  the  arteries  of  one  limb  often  being 
the  exact  counterpart  in  this  respect  of  those  of  the  other. 

The  causes  of  calcification  of  the  muscular  fibre  cells  of  the  middle  coat 
are  unknown  beyond  that  it  is  always  a  senile  change. 

The  effects  of  annular  calcification  are  to  render  the  vessel  a  rigid  tube  no 
longer  capable  of  regulating  the  flow  of  blood  to  the  parts  it  supplies.  At 
the  same  time  its  calibre  is  always  diminished,  and  the  nutrition  of  the  parts 
beyond  is  seriously  impaired.  Thus  in  the  limbs  we  have  all  the  signs  of 
defective  circulation,  coldness  of  the  feet,  cramps  and  spasms  of  the  muscles  ; 
whilst,  in  organs,  softening  of  tissue,  fatty  degeneration,  and  other  evidences 
of  want  of  a  proper  supply  of  blood  are  observed.  Spontaneous  aneurisms 
rarely  result  f i  om  this  change,  the  coats  of  the  arteries  being  more  resisting 
than  natural  ;  moreover,  primary  calcification  is  met  with  in  the  vessels  below 
the  axilla  and  knee,  and  spontaueous  aneurisms  beyond  those  points  are  amongst 
the  curiosities  of  surgery.  Thrombosis  is  occasionally  met  with,  but  is  not 
common,  as  the  endothelial  lining  is  affected  only  in  extreme  cases  and  late  in 
the  disease.  The  lodgment  of  a  small  fibrinous  embolus  carried  from  athero- 
matous arteries  above  is  an  -occHsional  occurrence,  and  is  very  likely  to  cause 
gangrene  even  when  only  one  vessel  is  blocked,  as  the  collateral  arteries  are 
no  longer  capable  of  enlarging  to  carry  ou  circulation.  Occlusion  of  the 
calcified  arteries  by  thrombosis  or  embolism  is  the  common  cause  of  the  dry 
form  of  senile  gangrene.  The  moist  form  arises  from  inflammation  taking 
place  in  tissues  the  vitality  of  which  has  been  greatly  lowered  in  consequence 
of  the  diminished  supply  of  blood  through  the  narrowed  vessels. 

Ossification  of  Arteries. — The  formation  of  true  bone  in  thie  coats  of  an 
artery  is  an  extremely  rare  occui'rence.  A  specimen  of  this  kind  was  ex- 
hibited at  the  Pathological  Society  of  London,  by  H.  G.  Howse,  in  1877. 
The  patient  was  a  man  aged  3G,  who  was  run  over  by  a  cart,  the  wheel 
passing  over  his  shoulder.  The  axillary  artery  was  ruptured,  and  death 
occurred  as  a  result  of  the  accident  about  a  month  afterwards.  A  small  plate 
of  cancellous  bone  was  found  in  the  injured  vessel,  apparently  developed  in 
the  middle  and  outer  coats.  Its  greatest  thickness  was  about  a  quarter  of 
an  inch. 

Effects  of  Diseases  of  the  Arteries. — The  various  effects  of  diseases 
of  the  artei'ies  have  already  lieen  mentioned  with  the  aft'ectious  to  which  they 
are  due,  but  ic  may  lead  to  a  clearer  comprehension  of  the  subject  if  they  are 
again  referred  to,  as  the  same  effect  may  result  from  more  than  one  cause. 
The  most  important  effects  of  arterial  disease  are  Ulceration  of  the  Goats  of 
the  Artery  ;  Spontaueous  Rupture  ;  Contraction  or  Occlusion  of  the  Vessel  ; 
and,  lastly.  Dilatation  into  some  of  the  various  forms  of  Aneurism. 

Ulceration  of  Arteries. — Loss  of  substance  in  the  inner  coat  results  from 
superficial  fatty  degeneration  (p.  y.j),  and  from  softening  of  an  atheromatous 
patch  (p.  )S9).  Neither  of  these  processes  is  a  true  ulceration.  Genuine 
ulceration  of  the  inner  coat  is  in  reality  scarcely  ever  met  with.    When  true 
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ulceration  of  an  artery  takes  jjlace,  it  is  the  result  of  causes  acting  from  with- 
out, attacking  first  the  external  coat,  as  in  the  case  of  a  sloughing  sore  opening 
a  main  artery,  or  the  pressure  of  a  sequestrum  in  the  popliteal  space  against 
the  vessel. 

Spontaneous  Kupture  of  an  artery  is  rare,  and  never  happens  without 
previous  disease  of  its  coats.  Experiments  made  by  Peacock,  which  I  have 
repeated,  and  the  accuracy  of  which  I  can  fully  confirm,  prove  that  a  healthy 
artery  will  sustain  a  very  great  pressure  from  water  injected  into  it,  without  its 
walls  giving  way.  But  if  these  have  been  softened  or  weakened  by  dise-'tse, 
they  may  be  unable  to  resist  even  the  ordinary  impulse  of  the  blood  ;  and  if 
this  be  driven  on  by  any  unusually  forcible  action  of  the  heart,  as  under  the 
influence  of  sudden  violent  strain  or  exertion,  they  may  give  way.  This  occur- 
rence would  be  much  more  frequent  than  it  is  in  atheromatous  and  calcareous 
patches,  were  it  not  for  the  inflammatory  consolidation  of  the  external  coat  of 
the  A^essel  supplying  that  resistance  which  has  been  lost  by  the  softening  or 
destruction  of  the  internal  and  middle  timics.  Hence  this  rupture  is  most 
frequent  in  those  vessels  the  outer  coat  of  which  is  the  thinnest,  and  in  which, 
consequently,  it  can  least  supply  the  place  of  the  others,  as  in  the  arteries  of 
the  brain  and  in  the  intrapericardial  portion  of  the  aorta.  The  liability  to 
rupture  of  a  diseased  artery  by  the  distensile  force  of  the  blood  impelled  iuto 
it  is  increased  by  the  existence  of  an  obstacle  to  the  free  flow  of  the  blood 
out  of  its  terminal  branches  in  consequence  of  a  congested,  infiltrated,  or 
chronically  thickened  state  of  the  organ  or  part  supplied  by  it. 

Contraction  and  Occlusion  of  arteries  are  by  no  means  rare  sequences  of 
lesions  of  these  vessels.  Narrowing  of  an  artery  may  take  place  in  various 
ways  :  the  orifice  of  a  branch  leaving  an  atheromatous  trunk  is  often  narrowed 
hy  the  formation  of  a  ring-shaped  thickening  of  the  inner  coat  (p.  93),  and 
the  calibre  is  diminished  in  calcification  of  the  middle  coat  (p.  96),  syphilitic 
arteritis  (Vol.  I.,  p.  llSi^),  and  endarteritis  proliferans  (p.  9;!).  Causes  acting 
from  without,  as  pressure,  or  contraction  of  chronic  inflammatory  or  cicatricial 
tissue  in  the  immediate  neighbourhood  of  the  artery,  lead  to  a  narrowing  of 
its  lumen.  In  this  way  the  axillary,  the  iliac,  and  even  the  aorta,  have  been 
occluded.  Tiedemanu  records  from  various  sources  no  fewer  than  eight  cases 
in  which  the  abdominal  aorta  was  completely  closed,  in  all  of  which  so  full 
and  etficient  a  collateral  circulation  had  been  set  up  that  the  vitality  of  the 
lower  part  of  the  body  was  perfectly  maintained,  and  in  most  the  morbid 
state  was  not  suspected  during  life.  Besides  these  cases,  he  states  that  there 
are  on  record  twelve  instances  of  great  narrowing  of  the  aorta,  at  that  point 
where  the  ductus  arteriosus  is  implanted  into  it  in  foetal  life.  These  would 
appear  in  some  way  to  be  connected  with  the  closure  of  the  duct  ;  as  in  every 
case  the  indentation  was  greatest  on  the  convex  part  of  the  aorta,  which  had 
been  drawn  in  towards  the  mouth  of  the  duct. 

The  final  obliteration  of  a  diseased  artery  is  most  commonly  the  result  of 
thromhosis.  Thrombosis  takes  place  in  arteries  under  much  the  same  condi- 
tions as  in  the  ^  eins.  Whenever  the  normal  endothelial  lining  of  the  vessel  is 
lost  or  its  "  physiological  integrity  "  impaired  I)y  degenerative  changes,  the  blood 
tends  to  coagulate  upon  the  diseased  surface.  The  rapidity  of  the  arterial  flow, 
by  preventing  the  adhesion  of  the  white  corpuscles,  counteracts  this  tendency 
to  a  certain  extent,  but  when  the  blood-stream  becomes  slackened  either  by  great 
dilatation  of  a  large  trunk,  or  by  narrowing  of  the  orifice  of  a  branch  or  feeble- 
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ness  of  the  heart's  action,  a  deposit  of  fibrin  very  readily  takes  place.  An  artery 
of  the  second  or  third  magnitude  may  thus  be  obliterated.  When  a  thrombus 
has  formed  in  a  branch  it  may  extend  by  fresh  deposit  into  the  main  trunk, 
and  form  a  mass  of  fibrin  projecting  into  its  lumen  (Fig.  ■±42).  Thrombosis 


FifT.  443.— Eiubnlisni  of  the  axil- 
lary artery  witli  thromliosis  of 
the  brachial  for  some  distance 
below  the  embolus.  1.  Sub- 
clavian ;  2.  Axillary  artery ; 
3.  Subscajmlnr  and  jjost.  cir- 
cumtlex  arteries ;  4.  Brachial. 

of  the  diseased  artery  is  probably  in  a  considerable  number  of  cases  the  deter- 
mining cause  of  dry  gangrene  in  old  people. 

Complete  obliteration  of  an  artery  is  in  many  cases  the  result  of  emholisni. 
The  embolus  is  usually  composed  of  a  mass  of  fibrin  ^vhich  has  been  deposited 
on  some  diseased  part  of  the  larger  vessels,  and  subsequently  washed  away  by 
the  blood-stream  and  lodged  in  some  part  at  which  the  trunk  suddenly  narrows 
when  bifurcating  or  giving  off  a  large  trunk.  The  source  of  the  embolism 
may  be  the  vegetations  formed  upon  the  valves  of  the  heart  in  acute  rheu- 
matism or  ulcerative  endocarditis,  the  fibrin  deposited  in  a  pouch  of  a  dilated 
aorta,  or  ou  a  projecting  calcareous  plate,  or  a  fragment  of  a  clot  projecting 
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into  the  main  trunk  from  a  thrombosed  branch,  as  in  Fig.  44:2.  The  effects 
produced  vary  with  the  nature  of  the  embolus  and  its  size.  "When  derived 
from  the  vegetations  on  the  valves  in  ulcerative  endocarditis  it  may  give  rise 
to  inflammation  and  softening  of  the  coat  of  the  artery  at  the  point  at  which 
it  lodges  (see  Embolic  Arteritis,  p.  86)  ;  more  commonly  it  leads  merely  to 
obliteration  of  the  artery  by  the  ordinary  processes  already  described.  If  it 
lodge  in  a  small  artery  in  a  part  in  which  the  anastomosing  circulation  is  free, 
it  produces  no  effect  beyond  the  permanent  closure  of  the  vessel ;  if  it  lodge 
in  a  terminal  artery,  as  in  one  of  the  abdominal  viscera,  it  gives  rise  to  the 
formation  of  a  hsemorrhagic  infarct  (Vol.  I.,  p.  981),  followed  by  the  sub- 
sequent degeneration  and  shrinking  of  the  affected  area.  -These  old  infarcts, 
forming  wedged-shaped  buff-coloured  patches  of  considerable  toughness,  are 
commonly  met  with  in  the  spleen  and  kidneys  in  cases  of  advanced  atheroma 
or  fusiform  aneurism  of  the  aorta.  When  the  embolus  is  large  and  lodges  in 
a  main  trunk,  as  in  the  popliteal  at  its  bifurcation,  or  in  the  axillary,  sponta- 
neous gangrene  may  result.  This  is  the  most  common  source  of  gangrene  iu 
young  people,  and  is  probably  the  immediate  cause  of  a  certain  proportion  of 
cases  of  senile  gangrene,  the  embolus  in  the  latter  case  being  derived  from 
the  diseased  surface  of  an  atheromatous  aorta.  The  case  from  which  the 
accompanying  drawing  (Fig.  443)  was  taken  was  that  of  a  woman  56  years  of 
age  admitted  for  spontaneous  gangrene  of  the  left  arm  ;  the  embolus  lodged 
in  the  axillary  artery  had  caused  gangrene  of  the  limb.  The  figure  illustrates 
also  the  thrombosis  of  the  vessel  below  the  part  at  which  the  embolus  has 
lodged,  which  frequently  aids  in  the  production  of  gangrene. 

Gradual  narrowing  of  an  artery,  ending  perhaps  in  complete  obliteration, 
causes  few  or  no  symptoms  when  the  area  affected  is  limited  in  extent  and 
the  collateral  circulation  is  sufficiently  active  to  keep  up  the  supply  of  blood 
to  the  parts  beyond  the  obstruction.  The  gradual  narrowing  of  a  considerable 
extent  of  the  main  vessels  of  the  limb,  such  as  is  seen  frequently  from  cal- 
careous degeneration  of  the  tibial  arteries,  gives  rise  to  more  or  less  definite 
effects,  such  as  cold  feet,  cramps,  numbness,  and  weakness  of  the  legs.  Such 
symptoms  are  often  the  premonitory  signs  of  gangrene  (see  Vol.  I.,  p.  1)04), 
and  are  an  indication  that  care  must  be  taken  to  keep  the  parts  warm  by 
appropriate  clothing  and  to  avoid  any  injury.  The  symptoms  of  embolism  of 
u  large  trunk  have  already  been  described  (Vol.  I.,  p.  906). 
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CHAPTER  XLIII. 


ANEURISM. 

Ax  Aneurism  is  a  tumour,  resulting  from  dilatation  of  the  wliole  or  a 
portion  of  the  coats  of  an  artery  caused  by  the  pressure  of  the  contained  blood, 
and  communicating  with  the  interior  of  the  vessel.  Traumatic  aneurisms  have 
already  been  described  (Vol.  I.,  p.  464).  Spontaneous  aneurisms  are  alone 
considered  in  the  present  chapter. 

Causks. — The  causes  of  aneurism  are  divisible  into  predisposing  and 
exciting.  Aneurism  is  Predisposed  to  by  any  aff"ection  of  the  arterial  coats 
that  lessens  their  elasticity  and  resisting  power.  When  an  artery  has  under- 
gone any  of  the  degenerative  or  chronic  inflammatory  changes  described  in  the 
last  chapter,  it  becomes  less  able  to  recover  during  the  diastole  from  the  dis- 
tension occurring  during  the  systolic  impulse,  and  thus  either  complete  or 
partial  dilatation  takes  place.  Calcification  prevents  rather  than  favours 
dilatation  of  the  artery,  by  hardening  the  coats  and  converting  them  into 
rigid  inelastic  tubes  ;  but  atheroma  softens  them,  and  causes  yielding  of  that 
portion  of  the  vessel  affected  by  it.  I  have  frequently  observed  that  the  whole 
of  an  artery  might  be  healthy  except  at  one  part,  where  there  was  an  athero- 
matous patch,  and  there  the  vessel  was  dilated  ;  or  that  the  whole  of  its 
coats  might  be  calcified,  except  at  one  spot,  where  softening  had  taken  place, 
and  where  consequently  they  had  yielded  under  the  outward  pressure  of  the 
contained  blood. 

As  aneurism,  therefore,  may  be  looked  upon  as  one  of  the  sequences  of 
chronic  endarteritis,  the  predisposing  causes  of  the  one  condition  must  neces- 
sarily be  the  same  as  those  of  the  other.  Hence  we  find  that  age,  gout,  and 
syphilis  influence  the  occurrence  of  the  aneurismal  disease  by  laying  its  founda- 
tions in  the  development  of  atheroma. 

Age. — Aneurisms  are  most  frequently  met  with  during  the  middle  period  of 
life — at  that  age,  indeed,  when  the  arteries  have  already  commenced  to  lose 
their  elasticity,  in  consequence  of  degenerative  changes,  whilst,  at  the  same 
time,  the  heart  has  not  lost  any  of  its  force,  or  the  general  muscular  system  its 
vigour.  This  disease  is  excessively  rare  before  puberty,  yet  is  occasionally  met 
with  at  early  periods  of  life  :  thus  Syme  mentions  a  case  of  popliteal  aneurism 
in  a  boy  of  seven,  Hodgson  had  a  preparation  of  a  carotid  aneurism  in  a  girl 
of  ten,  and  Schmidt  records  a  case  of  spontaneous  aneurism  of  the  radial  artery 
in  an  infant  eight  weeks  old.  E.  W.  Parker,  in  a  most  valuable  paper  on 
aneurisms  in  young  subjects  read  before  the  Medico-Chirurgical  Society  in 
1S,S3,  states  that,  after  a  careful  search  in  medical  literature,  he  has  found  only 
fifteen  cases  of  spontaneous  aneurism  recorded  as  occurring  under  the  age  of 
twenty,  including  a  case  of  his  own  of  inguinal  aneurism  in  a  boy  aged  twelve 
years  and  eight  months.  In  eight  of  the  fifteen  cases  there  was  disease  of  the 
valves  of  the  heart,  in  five  the  state  of  the  heart  was  not  recorded,  and  in  two 
only  was  it  stated  to  be  healthy. 
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A  forcible,  and  occasionally  greatly  increased  action  of  the  heart, 

is  often  the  immediate  cause  of  the  dilatation  of  the  vessels  and  the  pro- 
duction of  aneurism.  Hence  we  find  that  this  disease  is  especially  common 
ill  those  individuals  who  are  called  upon  to  make  sudden,  violent,  and  inter- 
mittent exertions  ;  as,  for  instance,  in  men  who  habitually  lead  somewhat 
sedentary  lives,  but  occasionally  change  their  habits  suddenly  and  indulge  in 
active  sports,  which  they  might  without  risk  have  practised  in  early  life,  but 
Avhich  cannot  be  taken  up  with  impunity  at  an  age  when  the  arteries  are 
unable  to  bear  the  same  strain  upon  their  coats  as  heretofore.  I  agree  with 
Porter  in  thinking  that  continuous,  steady,  laborious  employments  do  not  pre- 
dispose to  aneurism,  as  this  disease  is  seldom  met  with  amongst  those  of  the  work- 
ing class  who  labour  hard  and  uninterruptedly  ;  while  it  is  common  in  soldiers, 
sailors,  and  members  of  the  wealthier  classes  in  society.  As  violent  muscular 
exertion  predisposes  to  this  disease,  we  should  necessarily  expect  to  meet  with  it 
more  frequently  among  men  than  in  women  :  and  accordingly  Crisp  finds  that, 
of  551  cases  of  aneurism  of  all  kinds,  more  than  seven-eighths  occurred  in  men. 
It  is  important,  however,  to  observe  that  diHerent  kinds  of  aneurism  occur 
with  varying  degrees  of  frequency  in  the  sexes :  thus,  carotid  aneurism  is  met 
with  about  as  often  in  women  as  in  men,  whilst  the  other  external  aneurisms 
occur  in  the  proportion  of  thirteen  cases  in  males  to  one  in  females.  It  is 
remarkable,  however,  that  in  the  dissecting  aneui'ism  the  proportions  are 
reversed,  for  twice  as  many  occur  in  women  as  in  men. 

Climate. — Aneurism  is  far  more  frequent  in  cold  than  in  hot  countries.  It 
is  not,  however,  the  geographical  position  or  the  meteorological  condition  of  a 
country  but  rather  the  habits  of  the  people  that  regulate  its  prevalence.  It  is 
to  the  more  energetic  and  active  habits  of  the  northern  nations  that  we  must 
look  for  an  explanation  of  its  greater  prevalence  amongst  them.  If  we  may 
judge  of  the  prevalence  of  aneurism  in  a  country  by  the  number  of  published 
reports  of  cases,  I  should  say  that  it  is  more  common  in  Great  Britain  and 
Ireland  than  elsewhere  ;  indeed,  Roux  states  that  it  is  less  frequent  in 
France  than  in  England.  In  America  it  is  also  of  frequent  occurrence,  but  in 
the  East  Indies  it  is  comparatively  rare. 

All  those  Constitutional  Conditions  which  predispose  to  or  cause  chronic 
endarteritis  or  atheroma,  necessarily  act  as  predisposing  causes  of  aneurism. 
(See  Causes  of  Atheroma,  p.  90.)  Syphilis  is  commonly  said  to  tend  specially 
to  the  production  of  aneurism,  l)ut  I  am  not  aware  that  we  are  in  possession 
of  any  definite  facts  proving  this.  The  increased  arterial  tension  accompany- 
ing the  chronic  interstitial  nephritis  and  general  arterio-capillary  fibrosis  of 
chronic  gout  undoubtedly  acts  as  a  powerful  predisposing  cause  of  aneurism. 
Phthisis  is  antagonistic  to  aneurism  on  account  of  the  feebleness  of  the  heart's 
action  and  the  low  arterial  tension  ;  moreover,  violent  muscular  exertion  is 
seldom  undertaken  by  those  labouring  under  it. 

Embolism  is  probably  in  the  great  majority  of  cases  the  cause  of  spontaneous 
aneurisms  of  the  smaller  arteries,  as  the  radial,  ulnar  or  tibials,  and  especially 
of  aneurisms  occurring  in  young  subjects.  There  is  no  reason  to  believe  that 
a  simple  embolus  ever  causes  aneurism,  for  the  increased  pressure  resulting 
from  the  resistance  is  felt  throughout  the  general  circulation,  and  not  merely 
in  the  vessel  immediately  above  the  obstruction.  The  essential  element  in  the 
production  of  an  aneurism  by  embolism  is  the  softening  of  the  coats  of  the 
vessel  consequent  upon  the  irritating  nature  of  the  material  of  which  the 


FUSIFORM  ANEURISM. 


umbolns  is  composed.  Such  an  irritating  embolus  is  commonly  derived  from  a 
diseased  valve  of  the  heart  in  the  case  of  ulcerative  endocarditis.  Tlie  subject 
of  embolic  arteritis  has  already  been  considered  (see  p.  8()). 

Any  obstacle  to  the  free  flow  of  blood  through  an  organ  or  the  capillaries 
of  a  part  causes  an  elevation  of  the  arterial  tension,  but  this  is  not  greater  in  the 
vessel  leading  to  the  part  in  which  the  obstruction  is  seated  than  in  the  arterial 
system  generally.  Thus  it  has  been  shown  experimentally  that  if  the  femoral 
artery  be  tied  the  increased  arterial  tension  resulting  from  the  obstruction 
thus  introduced  into  the  circulation  is  the  same  in  the  artery  immediately 
above  the  ligature  and  in  the  carotid.  Chivers's  theory  tliat  aneurisms  of  the 
abdominal  arteries  are  frequently  due  to  obstruction  in  the  abdominal  organs 
is  probably  devoid  of  foundation. 

The  only  Exciting  or  Direct  Occasioning  Causes  of  aneurism  are  blows, 
violent  strains,  and  wounds  of  an  artery.  When  an  atheromatous  artery  is 
concussed  by  a  hlotv,  the  lining  membrane  covering  the  softened  patch  may  be 
ruptured,  the  debris  being  poured  out  into  the  interior  of  the  vessel ;  and  the 
external  coat,  with  a  portion  of  the  middle  adherent  to  it,  having  alone  to 
bear  the  blood-pressure  before  it  has  been  fully  consolidated  by  chronic  inflam- 
mation and  the  formation  of  new  fibroid  tissue,  the  foundation  of  an  aneurism 
may  readily  be  laid.  In  very  forcible  muscular  efforts,  it  is  easy  to  understand 
how  an  already  weakened  portion  of  the  vessel  may  become  dilated  by  the 
increased  arterial  tension  ;  occasionally  oven  the  vessel  may  be  completely  torn 
across  by  a  violent  strain.  Wounds  implicating  arteries  are  common  causes  of 
those  various  forms  of  aneurism  that  have  already  been  discussed  in  con- 
sidering Injuries  of  Arteries  (Vol.  I.,  p.  474). 

(Jlassificatiox. — Aneurisms  may  be  classified  as  follows  : — 
1.  Fusiform. 

^  I  a.  True. 

-•  '^ACCULATEU.-  |    ^_  j^^^j^^^ 

3.  Dissect  mo. 

1 .  Fusiform  ( )r  Tubular  Aneurism. — This  is  a  dilatation  of  an  artery, 
affecting  the  whole  circumference  of  the  vessel.  The  fusiform  aneurism  is  not 
a  mere  dilatation  of  the  vessel,  for  there  are  elongation,  thickening,  and 
degeneration  of  its  walls  as  well.  The  elongation  of  the  artery  in  the  fusiform 
aneurism  is  as  marked  as  its  dilatation.  Thus  the  arch  of  the  aorta  may  be 
increased  in  length  by  some  inches,  with  a  considerable  space  between  the 
origins  of  the  innominate,  the  carotid,  and  the  subclavian,  at  the  same  time 
that  its  walls  are  greatly  thickened,  nodulated,  and  rugged.  Sometimes  several 
fusiform  aneurisms  are  met  with  in  the  same  vessel,  with  healthy  portions  of 
the  artery  between  them.  From  these  dilatations,  sacculated  aneurisms  not 
uncommonly  spring. 

On  examining  the  structure  of  a  fusiform  aneurism,  it  will  be  found  that  the 
thickness  of  the  wall  is  maintained  by  growth  from  the  inner  and  outer 
coats,  the  middle  coat  being  stretched  and  atrophied  in  proportion  to  the  size 
of  the  aneurism.  The  inner  coat  presents  the  changes  already  described  as 
resulting  from  endarteritis  :  it  is  stiff,  rugged,  and  tuberculated  from  the 
formation  of  atheromatous  patches,  and  frequently  calcareous  plates  are 
scattered  over  its  surface.  The  outer  coat  is  thickened  and  composed  of  dense 
fibroid  tissue.  ^Microscopic  examination  shows  that  the  middle  coat  is  thinned 
in  proportion  to  the  degree  of  dilatation.    If  the  aneurism  is  of  any  considei'- 


104  ANEURISM. 

able  size,  gaps  are  found  here  and  there  in  which  the  middle  coat  is  wanting, 
the  diseased  inner  coat  coming  into  direct  contact  with  the  thickened  outer 
coat.  No  coagula  are  found  in  the  dilatation,  but  a  few  filamentary  shreds  of 
fibrin  are  occasionally  seen  attached  to  the  inner  wall.  Fusiform  aneurisms  are 
most  common  in  the  arch  of  the  aorta  (Fig.  444),  the  iliacs,  the  femorals  and 
occasionally  the  axillaries  ;  in  fact,  in  those  vessels  in  which  the  yellow  elastic 
tissue  of  the  middle  coat  is  largely  developed.    They  are  rare  in  arteries  smaller 

than  the  femoral,  the  basilar  artery  of 
the  brain,  however,  being  an  exception. 

A  fusiform  aneurism,  especially  of  the 
arch  of  the  aorta,  may  attain  a  great  size, 
and  exercise  injurious  pressure  on  con- 
tiguous parts,  producing  great  distress 
II ud  danger  to  life.  It  increases  slowly, 
and  may  be  compatible  with  life  for  many 
years  ;  but  it  usually  destroys  the  patient 
at  last,  and  may  occasion  death  in  several 
ways.  Thus,  if  it  be  situated  in  the  aorta, 
death  may  take  place  from  syncope.  This 
may  be  caused  by  the  failure  of  the 
inelastic  aorta  to  fill  the  coronary  arteries 
during  the  diastole  of  the  heart,  or  from 
imperfect  supply  of  blood  to  the  brain. 
Then,  again,  death  may  result  from  pres- 
sure on  important  parts,  as  on  the  bronchi 
or  the  oesophagus.  When,  however,  a 
tubular  aneurism  of  the  arch  of  the  aorta 
occupies  the  intraperieardial  portion  of  the 
vessel,  it  not  unfVequently  happens  that, 
owing  to  the  absence  of  a  sheath  in  this  situation,  the  artery  may  rupture. 
In  other  situations  it  most  commonly  remains  quiescent,  being  a  source  of 
discomfort,  but  not  of  death,  until  a  sacculated  aneurism  springs  from  its 
side,  which  then  becomes  the  more  formidable  affection. 

2.  Sacculated  Aneurism. — By  a  sacculated  aneurism  is  meant  a  tumour 
springing  from  the  side  of  an  artery  or  of  a  fusiform  aneurism,  with  the 
interior  of  which  it  communicates  by  a  narrow  aperture,  called  the  mouth  of 
the  sac  (Fig.  44(5).    It  is  generally  divided  into  the  True  and  False  varieties. 

True  Sacculated  Aneurism. — In  this  variety  the  blood  is  contained 
within  a  sac  continuous  with  the  coats  of  the  artery  and  distinct  from  the 
surrounding  tissues.  In  all  parts  of  the  sac  one  or  more  of  the  coats  of  the 
arterial  wall  ai'e  still  recognizable.  It  is  only  in  the  earliest  stages  of  the  forma- 
tion of  a  sacculated  aneurism  that  all  the  coats  of  the  artery  can  be  traced  in  the 
sac  wall.  Thus,  we  occasionally  find,  as  Peacock  pointed  out,  small  digital 
pouches  springing  from  the  walls  of  some  of  the  larger  arteries,  through  the 
whole  of  which  the  external,  middle,  and  internal  coats  can  be  demonstrated 
by  maceration  to  exist  ;  and  in  those  aneurisms  which  are  formed  by  the 
dilatation  of  a  comparatively  large  portion  of  the  arterial  wall,  the  same  con- 
dition may  for  a  time  be  found,  as  I  have  ascertained  by  careful  dissection. 
As  the  sac  of  the  aneurism  increases  in  size  the  thickness  of  its  wall  is  main- 
tained, and  indeed  usually  increased,  by  an  overgrowth  of  the  outer  coat  and 


Fig.  444. — Large  Fusiform  Aneurism  of  Asccnd- 
iug  Aorta  bursting  into  Pericardium. 
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in  a  lesser  degree  of  the  inner  coat.  At  first,  as  we  have  seen,  all  the  coats  arc 
1  ecoguizable  in  the  sac,  but  soon  the  middle  coat  is  found  only  in  patches  with 
wide  gaps  between  them.  With  the  further  increase  in  the  size  of  the  sac  all 
traces  of  the  middle,  and  usually  of  the  internal,  coat  are  lost,  so  that  the  wall 
is  formed  of  dense  fibroid  tissue,  chiefly  derived  from  the  outer  coat  of  the 
artery.  This  is  strengthened  by  its  adhesion  to  the  neighbouring  parts,  which 
become  fused  into  its  structure  as  a  consequence  of  the  chronic  inflammatory 
process  set  up  round  the  aneurism  from  the  pressure  it  exerts  upon  the 
surrounding  structures. 

In  the  majority  of  cases,  however,  a  sacculated  aneurism  arises  in  an 
iifclieromatous  patch  in  which  the  internal  coat  and  the  innermost  layers  of 
the  middle  coat  have  already  been  destroyed.    In  such  CHses  the  sac  is  from 


the  first  chiefly  formed  by  the  thickened  outer  coat,  and  only  shows  remains 
of  the  middle  coat  in  the  earliest  stages  and  near  the  mouth  of  the  sac. 

The  formation  of  an  aneurism  by  the  hernial  protrusion  of  the  internal  and 
middle  coats  through  an  ulcerated  aperture  in  the  external  coat  has  been 
descrilied  ;  but,  though  there  is  a  preparation  in  the  Museum  of  the  College 
of  Surgeons  that  is  supposed  to  illustrate  this  fact,  I  doubt  the  existence  of 
such  a  form  of  the  disease,  and  after  careful  examination  think  that  the 
preparation  in  question  represents  rather  an  artificial  dissection  than  a  true 
rupture  of  this  dense  and  resisting  structure. 

Palse  Sacculated  Aneurism. — In  this  variety  all  the  coats  of  the  artery 
are  absent  in  some  part  at  least  of  the  sac  of  the  aneurism,  which  is  here 
formed  only  by  the  condensed  connective  tissue  of  the  structures  in  which  the 
tumour  is  situated.  This  variety  results  from  the  gradual  yielding  of  the  sac 
of  a  true  sacculated  aneurism  ;  the  blood,  although  effused  beyond  this,  is  still 
confined  in  a  sac  of  condensed  areolar  tissue  formed  by  that  of  the  structures 
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into  which  the  blood  has  been  ciFused,  matted  together  with  coagulum  and 
inflammatory  exudation.    It  occasionally  happens  that  a  more  or  less  sudden 
rupture  of  the  sac  occurs,  followed  by  widespread  extravasation  of  blood  into 
the  tissues  of  the  part.    To  such  a  condition  the  name  "  diffused  aneurism 
is  sometimes  applied. 

3.  Dissecting  Aneurism  is  a  form  in  ■which  the  sac  is  situated  in  the  wall 
of  the  artery  between  its  coats.  It  originates  in  consequence  of  the  internal 
coat  of  the  vessel  becoming  eroded,  and  giving  way  before  any  of  that  matting 
together  of  the  tissues  around  the  patch  has  taken  place,  which  prevents  the 

blood  from  being  forced  between  the 
different  tunics  of  the  artery.  The 
rupture,  although  originating  in  the 
internal  coat,  always  extends  between  the 
layers  of  the  middle  one,  splitting  this 
up  into  two  laminse,  and  in  some  cases 
it  also  separates  the  middle  from  tbe 
external  coat  of  the  vessel  (Fig.  4-i7). 
On  examining  the  artery  in  a  case  of 
dissecting  aneurism,  its  coats  will  always 
be  found  to  Ije  easily  separable  from 
one  another,  and  to  be  very  lacerable. 
For  the  production  of  this  disease  two 
conditions  are  necessary:  1.  That  there 
be  atheromatous  disease  of  the  artery, 
destroying  a  portion  of  the  internal  and 
of  the  innermost  layers  of  the  middle  coat; 
and  2.  That  there  be  a  general  softening 
of  the  tissue  of  the  middle  coat,  with 
want  of  cohesion  between  the  different 
tunics  of  the  artery. 

In  a  dissecting  aneurism  the  blood 
may  often  extend  to  a  very  considerable 
distance  between  the  layers  of  the  middle 
coat.  Thus  it  may  reach  from  the  arcli 
of  the  aorta  to  the  iliacs,  or  from  the 
same  part  to  the  bifurcation  of  the 
carotids.  The  disease  occurs  only  in  the 
aorta,  and  its  principal  branches,  in 
which  yellow  elastic  tissue  is  abundant  in  the  middle  cuat. 

Dissecting  aneurisms  arrange  themselves  into  tliycr  distinct  classes.  1.  In 
one  class,  the  blood,  after  having  passed  several  inches  through  the  substance 
of  the  middle  coat,  bursts  through  the  external  coat,  and  becomes  effitsed  into 
the  areolar  tissue  outside  the  vessel,  or  into  the  neighbouring  cavities. 
In  these  cases,  which  constitute  the  most  common  variety  of  the  disease, 
death  usually  occurs  rapidly,  the  patient  feeling  intense  pain  along  the  line  of 
rupture  and  falling  into  a  state  of  syncope.  2.  The  external  coat  may  resist 
the  impulse  of  the  blood,  which  consequently  continues  to  pass  between  the 
layers  of  the  middle  coat  until  it  meets  a  softened  and  atheromatous  patch, 
and  then  again  bursts  into  the  lumen  of  the  artery.  In  this  form  the  patient 
may  live  for  years  after  the  rupture  ;  the  new  channel  that  the  blood  has 


Fig.  447. — Dissecting  Aneurism  of  Arcli  of 
Aorta.  Tlie  inner  :inil  nii'ldle  coats  («)  have 
been  ruptnriil  tiausviisdy  about  an  inch 
beyond  the  seniiliuiar  \alves.  These  coats 
have  been  extensively  sepavateil  by  the  blood 
from  the  outer  ooat  (6). 
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taken  becoming  lined  with  a  dense  smooth  membrane  resembling  closely  the 
interior  of  the  artery,  from  Ayhich,  however,  it  is  separated  by  a  kind  of 
septum.  This  condition  has  occasionally  been  erroneously  described  as  a 
double  aorta.  3.  The  blood  may  find  its  way  between  the  laminje  of  the  middle 
coat,  but  does  not  escape  farther  by  ruptm-e  of  the  external,  or  by  the  giving 
way  of  the  lining  membrane  of  the  vessel.  A  sac  is  consequently  formed  in 
the  substance  of  the  middle  coat,  which  may  become  chronic,  but  which  will 
at  last  rupture  externally. 

Structure  of  a  Sacculated  Aneurism. — An  aneurismal  sac  may  vaiy  in 
size,  from  a  tumour  not  larger  than  a  cherry  to  a  growth  of  the  magnitude  of 
a  cocoa-nut.  The  mouth,  which  is  oval  or  round  in  shape,  varies  greatly  in 
size,  being  always  very  small  in  proportion  to  the  sac.  Usually  the  interior  of 
an  aneurismal  sac  contains  a  quantity  of  colourless  fibrin,  arranged  in 
concentric  laminas  of  but  moderate  thickness  ;  these  laminae  of  fibrin  are  of  a 
pale-buff  colour,  dry,  and  somewhat  brittle  where  they  are  most  closely  applied 
to  the  wall  of  the  sac  ;  the  more  external  were  first  deposited,  and  occasionally 
are  found  to  have  undergone  a  kind  of  fatty  degeneration  ;  as  we  approach 
the  interior  of  the  vessel,  they  become  softer  and  more  coloured,  and  at  last, 
in  the  central  portions,  dark  masses  of  coagulum  are  often  met  with. 

This  colourless  laminated  fibrin  was  termed  by  Broca  the  active  clot,  as  it  is 
deposited  only  when  the  blood  is  in  motion  in  the  sac  of  the  aneurism.  It  is 
formed  in  the  same  way  as  a  colourless  thrombus  in  a  diseased  vein  (see 
p.  54),  the  first  step  in  the  process  being  the  adhesion  of  a  layer  of  white 
corpuscles  to  the  diseased  surface.  These  disintegrate,  and  thus  determine  the 
formation  of  a  layer  of  fibrin.  The  microscopic  examination  of  recent 
laminated  clot  shows  the  presence  of  numerous  white  corpuscles  which  have 
not  undergone  disintegration  between  the  layers  of  fibrin.  It  is  probable  that 
these  are  of  a  difi'erent  nature  from  those  which  take  part  in  the  process  of 
coagulation.  In  the  older  layers  of  clot  no  corpuscles  are  recognizable,  but 
much  fatty  and  granular  matter  is  always  ibund,  which  may  have  resulted 
from  their  disintegration.  The  part  played  by  the  adhesion  of  the  corpuscles 
in  the  deposit  of  laminated  fibrin  explains  the  influence  of  retardation  of  the 
blood-stream  on  its  formation.  In  fusiform  aneurisms  in  which  the  flow  of 
blood  is  rapid  throughout  the  dilated  vessel,  adhesion  takes  place  with 
difficulty,  and  no  clot  is  usually  formed,  while  in  sacculated  aneurisms  in  which 
the  movement  of  the  blood  is  necessarily  much  slower,  laminated  filjrin  is 
always  abundantly  deposited.  It  will  afterwards  be  seen  that  those  modes  of 
treatment  by  which  the  flow  of  blood  through  the  sac  is  retarded,  exert  the 
most  powerful  influence  in  determining  the  deposit  of  layers  of  clot.  The 
colour  of  the  clot  varies  in  diflerent  cases  :  the  more  rapid  the  flow  of  blood, 
the  fewer  red  corpuscles  will  be  entangled  in  the  coagulum  ;  the  slower  it  is  the 
darker  the  clot  will  be.  Complete  arrest  of  the  circulation  leads  to  the  formation 
of  an  ordinary  dark  blood-clot,  exactly  like  that  produced  when  blood,  with- 
drawn from  the  body,  is  allowed  to  coagulate.  Clot  of  this  kind  is  always 
found  jwst  mortem  in  the  middle  of  the  sac  of  the  aneurism,  and  is  then  formed 
probably  immediately  before  or  after  death.  Those  modes  of  treatment  which 
completely  arrest  the  flow  of  blood  into  the  sac  cause  the  formation  of  a  similar 
coagulum.    It  is  the  passive  clot  of  Broca. 

The  layers  of  fibrin  in  the  laminated  clot  are  more  ov  less  concentrically 
arranged,  but  no  single  lamina  reaches  over  the  whole  sac.    The  older  layers 
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licar  evidence  (jf  having  been  formed  when  the  cavity  was  smaller  and 
subsequently  flattened  out  against  the  enlarged  walls  of  the  sac  (Fig.  448). 
The  deposit  of  laminated  fibrin  exerts  a  powerful  influence  in  preventing  the 
too  rapid  increase  of  the  tumour.  Another  great  purpose  it  serves  is  to  lessen 
the  capacity  of  the  sac,  and  thus  to  diminish  the  pressure  on  surrounding 
parts,  the  distending  force  of  the  aneurism  being  proportional  to  the  area  of 
the  sac  as  well  as  to  the  force  with  which  the  blood  is  driven  into  it.  In  those 
cases  in  which  the  laminated  fibrin  is  small  in  quantity  or  altogether  deficient, 
thi!  aneurismal  tumour  rapidly  increases  with  a  forcible  pulsation  that  is  not 
met  with  in  other  circumstances.    The  dark  coaguluni,  or  passive  clot  of 

Broca,  is  a  less  efficient  support  to  the 
wall  of  an  aneurism  than  the  colourless 
or  active  clot.  It  is  much  softer,  and 
at  first  contains  a  large  amount  of 
serum  ;  this  gradually  squeezes  out  as 
the  clot  contracts,  which  thus  becomes 
considerably  diminished  in  bulk.  If 
the  clot  completely  fills  the  sac  this 
contraction  may  possibly  be  followed 
by  the  re-establislnnent  of  a  cavity, 
but  the  experience  of  some  of  the 
modern  modes  of  treatment  shows 
that  this  is  not  very  likely  to  occur, 
the  contraction  of  the  clot  being 
accompanied  by  a  corresponding  dimi- 
nution in  the  size  of  the  sac,  chiefly 
due  to  the  pressure  of  the  surrounding 
structures.  The  clot  further  dim- 
inishes from  the  disintegration  of  the 
rod  corpuscles  which  form  the  chief  part  of  its  bulk.  As  this  takes  place  it 
becomes  decolorized,  and  thus,  if  the  sac  is  only  partly  filled  by  a  dark  clot, 
this  becomes  flattened  out  and  finally  forms  a  layer  indistinguishable  from 
ihe  laminae  of  colourless  fibrin. 

Pressure-EfiFects. — As  an  aneurism  enlarges,  it  exerts  injurious  and  often 
fatal  efTects  by  its  pressure  upon  contiguous  parts.  These  pressure-effects 
deserV'C  attentive  study,  as  they  constitute  an  important  element  in  the 
diagnosis  of  anearism.  The  pressure  on  the  surrounding  parts  increases  with 
the  size  of  the  sac.  Dr.  Stone  thus  describes  the  infiueuce  of  increase  in  size 
on  pressure  :  "  The  hydrostatic  force  rises  rapidly  as  the  sac  enlarges  ;  in  fact, 
in  a  modified  geometrical  ratio  as  against  a  simple  arithmetical  increase  of  the 
heart's  action.  AVe  are  thus  from  the  first  losing  ground,  and  the  malady  is 
gaining  on  us  according  to  some  simple  function  of  the  fundamental  law  of 
equality  of  pressure  in  all  directions."  Supposing  the  aneurism  to  have  a 
diameter  of  3  inches,  its  internal  surface  will  be  28*20  square  inches,  which, 
if  the  blood-pressure  be  reckoned  at  ?>  lbs.  to  the  square  inch,  gives  a  total 
pressure  in  the  sac  of  84"81  lbs.  If  the  sac  enlarges  until  its  diameter 
reaches  4  inches,  the  internal  surface  will  be  r)0"2G  square  inches  and  the 
pressure  150-78  lbs.  An  aortic  aneurism  presenting  on  the  surface  as  a 
tumour  3  inches  in  diameter  would  lift  a  quarter  of  a  hundredweight. 

One  of  the  most  common  effects  of  aneurism  is  oedema  of  the  limb  or  part, 


Fig.  448. — Large  Aneurism  of  Ascending  Anita, 
projecting  against  (and  protruding  outwards)  the 
ribs.  Layers  of  Laminated  Fibrin  arranged  in 
tlie  direction  of  tlie  Current  of  tlie  Blood. 
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owing  to  the  jDressure  of  the  tumour  on  the  venous  trunks  in  its  vicinity.  The 
consequent  obstruction  to  the  venous  circulation  may  also  give  rise  to  u 
distended  or  varicose  condition  of  the  subcutaneous  vessels,  and  in  some 
instances  it  may  even  go  on  to  the  production  of  gangrene.     The  pressure  of 
the  sac,  also,  on  neighbouring  arteries,  or  even  on  the  upper  part  of  the  very 
vessel  from  which  it  springs,  and  its  interference  with  the  general  capillary 
circulation  of  a  part,  are  commonly  associated  with  compression  of  the  veins, 
and  may  considerably  increase  the  ill  consequences  resulting  from  it.  The 
pressure  upon  a  neighbouring  artery  may  go  on  to  perforation  of  the  vessel  by 
the  sac,  and  so  a  communication  between  the  two  may  be  set  up  :  thus 
aneurism  of  the  aorta  has  been  known  to  perforate  and  communicate  with  tl.e 
pulmonary  artery.    Pressure  upon  neighbouring  nerves  may  give  rise  either  to 
great  pain  in  the  part  supplied  by  them,  or  to  disturb- 
ance of  their  function  ;  the  nerves  themselves  becoming 
in  some  cases  flattened  put,  and  ribbon-like  (Fig.  44'.)), 
and  in  other  instances  considerably  elongated.   The  pain 
in  the  nerves  is  often  one  of  the  earliest  signs  of  the 
existence  of  an  aneurism.    The  pain  is  usually  of  two 
kinds  :  it  is  either  lancinating  and  radiating  along  the 
course  of  the  nerve  that  is  compressed  ;  or,  when  the 
tumour  presses  severely  upon  neighbouring  parts  and 
tissues,  more  especially  if  it  give  rise  to  erosion  of  the 
bones  (as  in  Fig.  448),  an  aching,  burning,  tearing,  or 
boring  sensation  is  often  experienced  in  the  part  sub- 
jected to  the  pressure.    In  other  cases,  again,  important 
modifications  in  the  function  of  parts  take  place,  in 
consequence  of  the  pressure  that  is  exercised  upon  their 
nerves,  as  in  the  affection  of  the  larynx  caused  by 
]3ressure  on  the  recurrent  laryngeal  nerve.      On  the 
bones  an  aneurism  may  produce  very  important  effects 
by  its  pressure,  often  deeply  eroding  the  osseous  tissue. 
If  the  bone  be  a  flat  one,  as  the  sternum,  the  aneurism 
may  perforate  it  by  making  as  smooth  and  round  a  hole 
in  it  as  if  this  had  been  worked  by  the  trephine. 
Glandular  organs  and  their  ducts  in  the  neighbourhood 
of  aneurisms  suffer  the  most  injurious  effects  from  the 
pressure  of  these  tumours,  their  functions  being  arrested  and  the  passage 
of  their  secretions  interfered  with  ;  so,  also,  by  the  pressure  exercised  on  the 
trachea  and  (esophagus,  respiration  and  deglutition  may  be  seriously  impeded. 

Number. — Aneurisms,  though  usually  single,  are  not  very  unfrequently 
multiple.  There  may  be  more  than  one  in  the  same  limb  :  thus  the  iliac  and 
femoral  arteries  on  the  same  side  may  be  affected.  In  other  cases,  correspond- 
ing arteries  are  affected  :  thus  the  two  popiiteals  are  occasionally  the  seat  of  this 
disease,  and  an  external  aneurism  may  co-exist  with  one  in  the  thorax  or  abdomen. 
Numerous  aneurisraal  tumours  are  at  times  met  with  in  the  same  person  : 
thus,  Pelletan  records  a  case  in  which  no  fewer  than  sixty-five  were  observed. 

Duration. — The  duration  of  an  aneurism  varies  very  greatly.  In  young 
full-blooded  persons  it  often  makes  progress  with  great  rapidity  ;  whereas  in 
elderly  people  of  feeble  constitution,  in  whom  it  is  accompanied  by  more  or 
less  feebleness  of  the  heart's  action,  it  may  assume  a  very  chronic  form.  Thus. 


—  Flattening  of 
Postei'ioi-  Tibial  Nerve  by 
pressure  of  an  Aneurism 
of  the  Calf. 
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Hodgson  relates  a  case  of  aiiearism  of  the  femoral  artery  of  twenty  years' 
(Inration.  High  arterial  tension,  as  in  cases  of  chronic  Briglu's  disease,  with 
hyjiertrophy  of  the  left  ventricle,  is  undoubtedly  favourable  to  progressive 
increase  of  an  aneurism.  Much  also  will  depend  on  the  situation  of  the 
aneurism,  the  size  of  the  mouth  of  the  sac,  and  the  relation  of  the  sac  to  the 
impulse  of  the  blood  into  it  ;  the  larger  and  more  direct  the  mouth  of  the 
tumour,  the  more  readily  will  the  blood  be  projected  into  it  at  each  impulse  of 
the  heart,  and  the  more  quickly  will  it  expand. 

Symptoms. — The  symptoms  of  an  aneurism  ai'e  of  two  kinds  :  1.  Those 
that  are  peculiar  to  this  disease  ;  and  2.  Those  that  are  simply  dependent  on 
the  presence  of  the  tumour  occasioned  by  the  enlarging  sac.  The  peculiar  or 
pathognomonic  signs  are  those  that  are  dependent  on  the  communication  of 
the  sac  with  the  artery,  and  which  are  ascertained  by  the  manual  and  auscul- 
tatory examination  of  the  tumour  ;  those  that  are  dependent  on  the  mere  size 
of  the  growth  are  the  pressure-effects.  It  is,  of  course,  oply  in  external  aneurisms 
that  those  signs  which  are  ascertainable  on  manual  examination  of  the  tumour 
can  usually  be  recognized.  In  internal  aneurisms,  in  the  majority  of  cases,  the 
auscultatory  signs  and  the  pressure-effects  afford  the  best  indications  of  the 
presence  and  nature  of  the  tumour;  though,  when  tliis  approaches  the  surface, 
much  information  can  be  gained  by  palpation. 

Symptoms  of  External  Circumscribed  Aneurism. — The  tumour  is 
usually  round  or  oval,  distinctly  circumscribed,  and  in  close  connexion  with 
some  large  artery.  It  is  at  first  somewhat  compressible,  but  afterwards  becomes 
more  and  more  solid  as  fibrin  is  deposited  in  it.  The  most  marked  sign  is, 
perhaps,  the  pulsatmi  that  is  felt  in  it  from  the  very  first.  This  is  of  a  dis- 
tensilc,  eccentric,  and  expanding  character,  separating  the  hands  when  laid 
upon  each  side  of  the  tumour,  by  a  distinct  impulse  from  within.  The  pulsa- 
tion is  most  forcible  in  an  aneurism  in  which  there  is  but  little  laminated 
fibrin  ;  and  as  this  increases  in  quantity  the  pulsation  gradually  loses  its  tense 
expanding  character,  being  converted  into  a  dead  fhud,  and  in  some  cases 
ceasing  entirely.  When  pulsation  is  obscure,  the  compression  of  the  artery 
below  the  sac  will  cause  it  to  become  more  distinct,  or  it  may  be  increased  in 
distinctness  by  elevating  the  limb  or  part  affected.  "When  the  artery  above 
the  sac  is  compressed,  the  flow  of  blood  into  the  tumour  is  necessarily  arrested, 
pulsation  ceases,  the  tumour  diminishes,  and  its  size  may  be  still  further  reduced 
by  gentle  pressure,  which  squeezes  out  a  considerable  quantity  of  its  more  fluid 
contents.  If  the  hands  be  then  laid  upon  each  side  of  the  tumour,  and  the 
pressure  be  suddenly  taken  off  the  artery,  the  blood  will  be  found  to  rush  into 
and  distend  the  sac  by  a  sudden  stroke,  separating  the  hands  from  each  other. 
This  may  be  looked  upon  as  one  of  the  most  characteristic  signs  of  aneurism. 

The  bruit  or  sound  emitted  by  the  blood  in  its  passage  through  an  aneu- 
rismal  sac  was  first  noticed  by  Ambroise  Pare.  It  varies  much  in  character, 
being  usually  loud,  rasping  or  sawing  ;  it  is  loudest  and  roughest  in  tubular 
aneurisms.  Occasionally  the  bruit  is  double,  and  if  so,  it  clearly  indicates  the 
sacculated  nature  of  the  aneurism.  It  is  possible,  however,  that  when  great 
aortic  regurgitation  is  present,  the  backward  current  of  blood  in  the  large 
vessels  might  give  rise  to  a  feeble  diastolic  murmur  in  a  fusiform  aneurism. 
In  many  cases  it  is  altogether  absent  ;  this  especially  happens  in  sacculated 
aneurisms  with  small  mouths,  and  in  those  that  are  much  distended  with 
coagula.    The  absence  of  sound  in  a  tumour,  therefore,  must  not  be  taken 
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;is  a  proof  that  it  is  not  au  aneurism.  The  sound  is  usually  best  heard  in 
;ineurisms  that  are  not  too  fully  distended  with  blood  ;  indeed,  it  is  usually 
most  distinct  when  the  sac  is  partially  emptied.  Thus,  for  instance,  it  not  un- 
tVeijuently  happens  that,  in  an  aneurism  of  the  ham  or  thigh,  no  bruit,  or  but 
a  very  faint  one,  is  audible  so  long  as  the  patient  is  standing  ;  but  if  he  lie 
down,  and  elevate  the  limb  so  as  partly  to  empty  the  sac,  then  it  may  be 
heard  distinctly. 

Many  of  the  symptoms  that  have  just  been  described  are  peculiar  to,  and 
their  combination  is  characteristic  of,  aneurism,  being  dependent  on  the  com- 
munication that  exists  between  the  artery  and  the  sac.  Those  that  result  from 
the  j)ressure  of  the  sac  upon  neighbouring  parts  are  common  to  aneurism  and 
to  any  other  kind  of  tumour  ;  but,  though  not  of  so  special  a  character  as 
those  that  have  just  been  described,  they  are  of  considerable  importance  in 
determining  the  nature  of  the  disease  when  taken  in  conjunction  with  the 
other  symptoms. 

Symptoms  of  Diffused  Aneuiism. — AVhen  a  sacculated  circumscribed 
aneurism  becomes  diffused,  the  sac  having  given  way,  but  the  blood  being  still 
bounded  by  the  tissues  of  the  limb,  the  patient  experiences  a  sudden  intense 
throbbing  pain  in  the  part,  and  usually  becomes  pale,  cold,  and  faint.  On 
examination,  it  will  be  found  that  the  tumour  has  suddenly  and  greatly  in- 
creased in  size,  at  the  same  time  that  it  has  lost  its  circumscribed  outline. 
The  pulsation  and  bruit  become  materially  diminished  in  force  and  in  distinct- 
ness, and  may  disappear  altogether.  The  limb  may  also  become  oedematous, 
or  may  suffer  in  other  ways  from  the  diffused  effects  of  the  pressure  of  the 
aneurismal  swelling  upon  the  neighbouring  veins  and  tissues.  At  the  same 
time,  the  circulation  in  it  being  greatly  obstructed,  the  limb  may  become  cold 
and  livid,  and  a  sensation  of  weight  and  general  inutility  will  be  experienced 
in  it.  In  these  circumstances  the  aneurismal  swelling  usually  becomes  harder, 
in  consequence  of  the  coagulation  of  the  blood  in  the  areolar  tissue  around  the 
sac  ;  by  which  indeed  the  further  extension  of  the  disease  is  arrested,  and  a 
fresh  boundary  is  often  formed,  so  as  to  limit  the  extravasated  blood.  If  it  be 
left  to  itself,  the  tumour  will  now  usually  increase  rapidly  in  size,  sometimes 
without,  sometimes  with  much  pulsation,  so  that  at  last  it  may  so  obstruct  the 
(urculation  through  the  limb  as  to  occasion  gangrene.  The  tension  caused  by 
the  rapid  increase  of  the  tumour  excites  more  or  less  acute  inflammation  in 
the  suriounding  structures.  As  it  advances  towards  the  surface,  the  skin 
covering  it  becomes  thinned  and  reddened,  the  tumour  becomes  soft  and  semi- 
fluctuating,  owing  to  the  coagulum  breaking  down,  and  eventually  external 
rupture  will  ensue. 

In  some  cases  it  happens  that,  when  rupture  of  the  sac  takes  place,  the 
effused  blood,  instead  of  being  limited  by  the  surrounding  areolar  tissue,  be- 
comes suddenly  and  widely  extravasated  into  the  substance  of  the  limb.  Whea 
this  untoward  accident  happens,  the  shock  and  local  disturbance  are  very  great, 
and  the  patient  is  suddenly  seized  with  very  severe  lancinating  and  numbing 
pain  in  the  part.  The  pain  is  most  severe  in  those  cases  in  which  the  rupture 
takes  place  under  the  deep  fascite,  by  which  the  efl'used  blood  is  tightly  bound 
down  ;  and  it  may  be  so  intense  as  to  occasion  syncope.  In  other  instances, 
faintness  occurs  from  the  sudden  escape  of  blood  from  the  current  of  the  cir- 
culation into  the  substance  of  the  part,  being  most  marked  in  those  cases  in 
which  the  blood  is  suddenly  and  largely  effused  into  the  areolar  tissue.    If  the 
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extravasation  happen  in  a  limb,  this  will  become  greatly  swollen,  hard,  Ijrawny, 
and  cold.  The  superficial  veins  are  congested,  and  the  circuhition  in  the 
distal  parts  of  the  limb  is  soon  completely  arrested  by  the  pressure  of  the 
extravasated  blood  upon  its  vessels,  more  particularly  the  large  venous  trunks. 
In  consequence  of  this,  moist  gangrene  usually  makes  its  appearance,  and 
speedily  destroys  the  patient's  life. 

Diagnosis. — The  diagnosis  of  aneurism  may  in  many  cases  be  made  witli 
the  greatest  possible  ease  by  a  student  in  surgery  ;  m  other  instances  it 
requires  a  vast  amount  of  care,  and  the  most  experienced  judgment.  The 
diagnosis  is  easy  when  the  aneurism  is  superficial,  recent,  and  circumscribed, 
the  blood,  in  it  being  fluid,  and  all  the  signs  well  marked.  It  is  often  extremely 
difficult  when  the  aneurism  is  deeply  seated,  or,  if  external,  when  it  is  old  and 
filled  with  coagula;  also,  if  acute  inflammation  or  sujipuration  have  taken 
place  about  it,  or  if  it  have  become  diffused. 

In  making  the  diagnosis  of  aneurism  wc;  have,  in  the  first  place,  to  ascertain 
the  existence  or  absence  of  a  tumour  ;  and,  after  this,  to  decide  whether  it  be 
aneurismal  or  of  some  other  character.  Both  points,  the  latter  especially,  are 
difficult  to  determine  in  internal  aneurisms  ;  in  the  external  the  doubt  is  not 
as  to  the  presence  of  a  tumour,  but  as  to  its  nature.  The  tumours  witii  which 
aneurisms  may  be  confounded  may  conveniently  be  divided  into  two  classes — 
those  that  do,  and  those  that  do  not,  pulsate. 

Every  pulsating  tumour  is  not  an  aneurism. — Thus  tliere  may  be 
pulsation  in  various  kinds  of  soft  sarcoma,  or  in  growths  coiujioscd  of  mrcolit 
tissue.  In  such  cases  as  these,  many  of  the  signs  of  aneurism  are  present  : 
thus  the  size  of  the  tumour  may  be  diminished  by  compression,  and  the 
distinct  influx  of  blood  into  it  may  be  felt  on  the  removal  of  the  pressure,  the 
tumour  returning  to  its  original  size  with  a  soft  swelling  pulsation  ;  there  may 
also  be  a  bruit,  often  of  a  loud  and  distinct  character.  But  these  tumours  may 
generally  be  distinguished  by  their  not  being  quite  so  distinctly  circumscribed, 
and  by  their  being  soft,  spongy,  and  elastic,  without  the  sensation  of  fluid  that 
is  met  with  in  some  forms  of  aneurism,  or  of  solid  coagula  that  occurs  in  others. 
Again,  the  bruit  is  either  soft,  blowing,  and  more  prolonged,  or  else  sharp  and 
superficial  :  the  pulsation,  also,  is  not  so  distinct,  and  is  more  of  the  nature  of 
a  general  swelling  and  heaving  of  the  tumour  than  of  a  distinct  thump. 
Much  light  is  occasionally  thrown  upon  these  affections  by  their  being  met 
with  in  situations  where  aneurism  cannot  occur  owing  to  the  absence  of  any 
arteries  of  sufficient  size  to  give  rise  to  it,  as,  for  instance,  on  the  head  of  the 
tibia  or  the  side  of  the  pelvis  ;  but  if  a  tumour  of  this  kind  be  situated  upon 
or  under  a  large  artery  in  the  usual  site  of  aneurism,  then  the  diagnosis  is 
certainly  surrounded  with  difficulty,  and  indeed  in  many  eases  cannot  be  made. 
Several  instances  have  occurred,  in  which  Surgeons  of  the  greatest  skill  and 
experience  (as  Guthrie  and  Stanley)  have  ligatured  arteries  in  cases  of  pulsating 
sarcoma  on  the  supposition  that  they  had  to  do  with  aneurism. 

Pulsation  may  be  communicated  to  a  tummir  of  a  fluid  character  seated  upon 
an  artery  ;  here  the  diagnosis,  though  often  difficult,  is  more  readily  made 
than  in  the  last  case.  Attention  to  the  history  of  the  case,  to  the  impossibility 
of  diminishing  the  tumour  by  pressure  either  directly  upon  it  or  on  the  artery 
leading  to  it,  its  fluctuation,  and  want  of  circumscription,  will  usually  indicate 
its  nature.  Especial  attention  should  likewise  be  paid  to  the  facts  that  the 
pulsation  is  a  distinct  heaving  up  and  down  of  the  tumour,  and  neither 
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eccentric  nor  distensile,  and  that  the  swelling  may  often  be  wholly  or  partly 
separated,  by  raising  it  up,  from  the  artery  lying  beneath  it.  By  attention  to 
these  points,  abscesses  in  the  axilla,  under  the  pectorals,  at  the  root  of  the 
neck,  and  in  other  situations  where  pulsation  may  readily  be  communicated 
to  the  fluid  mass,  can  be  distinguished  from  aneurisms  ;  yet  errors  in  diagnosis 
have  happened,  and  will  continue  to  do  so,  from  the  intrinsic  difficulty  of  these 
cases,  and  from  no  want  of  skill  or  care  on  the  part  of  the  Surgeon :  and  those 
■will  be  most  charitatle  in  their  criticisms  of  the  mistakes  of  others,  who  have 
had  most  experience  of  these  difficulties  in  their  own  practice. 

Tumours  that  do  not  pulsate,  either  by  their  own  vessels  or  by  those 
that  lie  beneath  them,  are  not  so  readily  confounded  with  aneurism  as  the  class 
of  affections  that  has  just  been  described. 
Yet  it  must  be  borne  in  mind  that  in  some 
instances  even  aneurisms  do  not  pulsate, 
or  do  so  but  very  indistinctly,  having  be- 
come filled  with  a  dense  and  firm  coagulum. 
The  non-pulsating  tumours  that  chiefly 
require  attention  are  glandular  swell  tags, 
seated  over  the  carotid  artery  at  the  root 
of  the  neck,  or  in  the  popliteal  space.  In 
the  neck  some  thyroid  tumours  may  also 
closely  resemble  aneurisms.  If  these  be  of 
a  fluid  chai-acter,  their  fluctuation,  unvary- 
ing size,  and  want  of  pulsation,  sufficiently 
indicate  that  they  are  not  connected  with 
the  artery,  from  which  they  may  also 
frequently  be  separated,  and  upon  which 
they  may  be  distinctly  moved.  If  solid, 
they  are  usually  irregular  and  nodulated 
ou  the  surface,  and  can  frequently  be 
detached  by  the  fingers  being  passed 
underneath  them  and  raising  them  from 
the  subjacent  vessel.  There  is  great 
danger  of  mistaking  an  aneurism  which  is 
undergoing  or  has  undergone  spontaneous 
ciu'e,  and  in  which  consequently  there  is 
no  pulsation,  for  a  solid  tumour  of  some 
kind.  I  have  known  one  instance  in 
which  the  thigh  was  amputated  for  a  very  painful  solid  tumour  of  the  pophteal 
space,  which  proved  to  be  a  consolidated  aneurism  pressing  upon  the  posterior 
tibial  nerve  (Fig.  450). 

Aneurisms,  more  particularly  those  that  are  diffused,  have  not  unfrequently 
)>i'uu  mistaken  for  abscesses ;  and  it  is  no  very  uncommon  thing  for  a  Surgeon 
t"  be  called  to  an  aneurism  which,  under  this  supposition,  has  been  diligently 
poulticed,  or  painted  with  iodine.  I  have  twice  ligatured  the  external  iliac  for 
aneurisms  of  the  groin  that  had  been  mistaken  for  abscesses.  Occasionally, 
the  more  fatal  error  has  been  committed  of  puncturing  the  tumour  with  the 
view  of  letting  out  pus,  wheu  none  appeared,  and,  either  immediately  or  after 
a  lapse  of  a  few  hours,  profuse  arterial  haemorrhage  ensued.  That  this  accident 
may  arise  from  the  intrinsic  difficulties  of  the  diagnosis,  is  evident  fi'om  the 
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Fig.  450. — Section  of  Aneurism  of  Calf,  under- 
going sijontaneous  cure,  mistaken  for  Tu- 
mour. Limb  amputated.  («)  Black  recent 
Coagulum  lying  in  centre  of  Laminated  Fi- 
brin.   (Ij)  Posterior  Tibial  Nerve  stretched. 


114 


AXEURISM. 


fact  that  it  has  happened  lu  such  Surgeons  as  Desault,  Pelletan,  Dupuytren, 
PirogoiF,  and  many  others.  I  have  once  seen  this  accident  occur  to  a  Surgeon 
of  considerable  experience,  wlio,  mistaking  a  diffused  popliteal  aneurism  for  an 
abscess,  opened  it  with  a  bistoury,  but  finding  no  pus,  applied  a  poultice  : 
alarming  hfemorrhage  ensued  in  about  forty  hours,  and  I  amputated  the  thigh 
on  the  second  day  after  tbis  untoward  occurrence. 

This  difficulty  in  diagnosis  is  especially  apt  to  occur  in  aneurisms  wbich, 
having  become  diffused,  have  ceased  to  pulsate,  bare  no  bruit,  are  elastic, 
softened,  and  diffluent  to  the  feel,  and  in  which  tbe  skin  has  become  reddened 
and  inflamed  by  pressure  from  within.  It  is  only  by  careful  attention  to  tbe 
history  of  the  case,  and  by  skilful  manipulation,  that  the  true  nature  of  the 
tumour  can  be  made  out.  But  an  aneurism  may  actually  become  associated 
with  an  abscess  in  one  of  two  ways.  Thus  it  may  suppurate,  the  inflammation 
taking  place  in  the  areolar  tissue  around  it,  with  swelling,  redness,  axlema, 
and  heat  of  the  integumental  structures,  increase  of  size  m  the  tumour,  and 
probably  solidification  of  it.  If  this  abscess  be  opened  or  allowed  to  burst, 
dark  grumous  pus  will  escape,  followed  by  coagula  and  masses  of  decolorized 
fibrin,  and  sometimes  accompanied,  but  more  usually  followed  after  a  lapse  of 
some  hours,  by  a  free  and  perhaps  fatal  arterial  hemorrhage. 

Another  form  of  combination  between  abscess  and  aneurism  consists  in  the 
opening  of  an  artery  by  ulceration  into  the  cavity  of  an  abscess,  so  that  the 
blood  is  projected  directly  into  this  from  the  opened  vessel.  In  cases  of  this 
kind — of  which  the  instance  that  occurred  to  Liston  is  a  good  example — 
we  have  the  ordinary  signs  of  abscess,  usually  of  a  chronic  character,  to  which 
those  of  an  aneurism  are  generally  superadded  suddenly,  with  great  increase  in 
the  bulk  of  the  tumour.  This  accident  has  been  observed  chiefly  in  abscess  of 
the  neck,  opening  up  a  communication  with  the  carotid  artery. 

With  rheumatism  and  neuralgia  it  would  at  first  sight  appear  to  be  difficult 
to  confound  an  aneurism,  but  in  practice  it  is  not  so.  I  have  known  several 
cases  in  which  the  lancinating  pains  of  aneurism,  more  especially  when  the 
tumour  was  internal,  have  been  mistaken  for  rheumatic  or  neuralgic  affections: 
and  I  have  even  known  the  pain  occasioned  by  the  presence  of  a  large  aneurism 
of  the  thigh  treated  for  several  weeks  as  rheumatism.  In  a  large  proportion 
of  popliteal  aneurisms  the  patient  first  presents  himself  for  rheumatic  pains  in 
the  knee  ;  in  fact  so  fi'equently  is  this  the  case  that  it  is  a  good  rule  whenever 
a  patient  complains  of  obscure  pain  in  that  joint,  to  examine  the  ham  for  an 
aneurism  as  the  first  step  towards  making  a  diagnosis.  In  such  cases  as  these,  it 
is  of  course  obvious  that  a  little  care  and  proper  examination  will  usually  enable 
the  Surgeon  to  avoid  an  error.  The  aneurismal  may  be  distiuguished  from 
the  rheumatic  pain  by  its  having  a  twofold  character — being  both  lancinating 
and  paroxysmal,  as  well  as  continuous,  aching,  and  burniug.  When  this  kind 
of  pain  is  persistent,  especially  about  the  back,  tbe  side  of  the  head  and  neck, 
or  the  arm,  it  ought  always  to  call  the  Surgeon's  attention  to  the  condition  of 
the  neighbouring  large  vessels. 

Terminations. — Spontaneous  Cure  of  an  aneurism  is  very  rare,  but  the 
pathology  of  this  process  is  of  considerable  interest,  from  its  bearing  upon  the 
cure  of  the  disease  by  operation.  The  spontaneous  cure  may  accidentally, 
though  very  rarely,  occur  by  inflannuation  of  the  aneurism  and  consequent 
obliteration  of  the  artery  (see  Suppuration  of  Sac).  Broca  believed  that  it 
might  occur  as  the  result  of  inflammation  around  the  sac  without  suppuration. 
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and  Howard  ilarsh  has  recently  brought  forward  a  case  in  which  spontaneous 
cure  of  a  femoral  aneurism  appears  to  have  resulted  from  this  cause.  Most 
frequently  it  is  by  the  gradual  deposit  of  laminated  fibrin,  completely  filling  up 
the  interior  of  the  sac.  This  process  usually  takes  place  in  aneurisms  aflFecting 
arteries  of  the  second  or  third  magnitude,  rarely  in  those  of  the  aorta  (Fig.  451)  ; 
and  it  can  happen  only  in  sacculated  aneurisms,  the  fusiform  not  admitting  of  it, 
it  being  necessary  that  the  blood  flowing  through  the  sac  be  somewhat  retarded 
in  its  passage,  so  as  to  favour  the  adhesion  of  the  colourless  corpuscles  which 
is  the  first  step  in  deposit  of  fibrin  upon  the  interior  of  the  tumour.  This 
process,  which  is  the  same  as  in  the  formation  of  a  white  thrombus  in  a  vein 
(see  p.  54),  is  the  increase  of  a  natural  condition  always  going  on  in  the  sac. 
In  fact  in  all  cases  of  sacculated  aneurism,  there  is  a  tendency  to  spontaneous 
cure,  as  shown  by  a  contraction  and  partial  occlusion  of  the  artery  heloii'  the 
sac,  and  the  consequently  diminished  circulation  through  it,  by  which  the 
deposit  of  fibrin  is  increased.  At  the  same  time  the  collateral  vessels  given  off 
above  the  sac  often  enlarge  to  a  considerable  extent,  and  thus  dh'ert  from  it 
blood  which  would  otherwise  have 
passed  through  it.  This  condition 
of  the  vessel  below  the  sac  may  be 
looked  upon  as  the  first  and  most 
important  step  towards  the  consoli- 
dation of  the  tumour.  The  process 
is  also  materially  assisted  by  the 
mouth  of  the  sac  being  small.  It 
is  probable  that  in  some  instances 
spontaneous  cure  is  determined  by 
a  clot  detached  from  the  interior  of 
the  aneurism  becoming  arrested  in 
the  vessel  beyond  the  sac. 

For  spontaneous  cure  to  take 
place,  it  is  by  no  means  necessary 
that  the  whole  current  of  blood 
should  be  suddenly  arrested.  If 
such  an  accident  occur,  the  aneu- 
risraal  sac  becomes  filled  with  a 
large  dark  soft  clot,  which  may 
yield,  if  from  any  cause  a  pulsating 
stream  of  blood  be  again  admitted, 
but  which  under  favourable  circum- 
stances may  lead  to  a  complete  cure. 

If  blood  continue  to  circulate  through  the  sac,  deposit  of  laminated  fibrin  will 
take  place  if  the  impetus  with  which  this  fluid  is  sent  into  the  tumour  be 
considerably  diminished.  This  may  happen  from  the  occurrence,  in  the  distal 
portion  of  the  artery  or  the  mouth  of  the  sac,  of  some  one  or  other  of  those 
conditions  that  have  already  been  described.  So,  also,  it  has  been  found  that 
in  those  cases  in  which  two  aneurisms  are  situated  upon  one  artery,  the  distal 
one  is  very  apt  to  undergo  partial  or  even  complete  consolidation,  the  blood 
losing  its  impetus  in  its  passage  through  the  first  sac.  Any  constitutional 
cause  or  condition  also,  by  which  the  impulse  of  the  heart  is  lessened  and  the 
force  of  the  flow  of  blood  through  the  sac  diminished  (as  the  occurrence  of 
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Fig.  451. — Spontaneous  cure  of  Aortic  Aneurism.  The 
sac  is  mostly  filled  witli  laminated  plot,  -whii-li  is 
easily  distinguislied  fioin  the  soft  clot  which 
occupies  tlie  mouth  of  tlie  sac. 
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phthisis),  will  greatly  fovour  the  deposit  of  laminated  fibrin  and  the  con- 
solidation of  the  tumour. 

As  the  aneurism  undergoes  spontaneous  cure,  the  pulsation  in  it  gradually 
becomes  more  and  more  feeble,  until  it  ceases  entirely  :  the  bruit  proportion- 
ately lessens,  the  tumour  becomes  harder  and  smaller,  and  at  last  completely 
consolidated  ;  at  the  same  time,  the  anastomosing  circulation  is  established  in 
some  of  the  collateral  vessels  of  the  limb.  Eventually,  the  solidified  tumour 
shrinks  in  size,  undergoing  gradual  absorption,  with  ultimate  conversion  into 
a  small  mass  of  fibroid  tissue. 

Suppuration  with  sloughing  of  an  aneurismal  sac  is  not  common,  but 
is  especially  apt  to  happen  in  places  where  the  areolar  tissue  is  abundant  and 
lax,  as  in  the  axilla,  and  when  the  tumour  has  increased  rapidly  or  become 
diffused,  and  thus  is  causing  severe  tension  of  the  surrounding  parts.  The 
accident  is  not  uncommon  also  after  operations  for  the  cure  of  aneurism  in 
which  the  wound  is  close  to  or  exposes  the  sac.  The  inflammation  is  then 
merely  an  extension  from  that  in  the  wound,  and  is  usually  dependent  upon 
septic  contamination.  Though  the  process  is  spoken  of  as  suppuration  of 
the  sac,  the  inflammation  commences  in  the  tissues  surrounding  the  aneurism, 
the  sloughing  of  the  sac  itself  being  a  secondary  process  dependent  upon  its 
nutrition  being  cut  off  by  the  pus  that  forms  around  it.  The  symptoms  of 
this  condition  are  swelling,  tension  with  heat,  throbbing,  and  redness  of  the 
parts  ai'ound  the  tumour  ;  the  integuments  covering  it  pit  on  pressure,  and 
are  evidently  deeply  inflamed,  at  the  same  time  that  there  is  a  good  deal  of 
fever  and  general  constitutional  disturbance.  As  the  suppuration  advances, 
the  ordinary  signs  of  acute  abscess  occur  ;  the  skin  becomes  red  and  livid  at 
one  part,  where  pointing  takes  place  ;  and  if  the  Surgeon  make  an  incision 
into  it,  or  if  the  tumour  burst  (as  assuredly  it  will  if  left  to  itself),  a  quantity 
of  pus  mixed  with  large  masses  of  broken-down  coagula  will  be  let  out.  The 
discharge  of  the  contents  of  the  sac  may  be  followed  by  a  fatal  gush  of  blood. 
Occasionally,  however,  as  a  consequence  of  the  inflammation  the  artery  becomes 
firmly  plugged  by  a  thrombus  above  and  below  the  opening  into  the  aneurism 
before  the  sac  gives  way,  and  thus  htemorrhage  may  be  prevented  and  a  spon- 
taneous cure  result,  the  cavity  closing  like  an  ordinary  abscess  after  the 
sloughs  and  the  broken-down  clots  have  been  discharged. 

Causes  of  Beath  from  Aneurism. — An  aneurism  may  prove  fatal  in 
various  ways.  It  does  so  when  internal,  most  i'requently  hj  pressure  on  parts 
of  importance  in  its  vicinity,  the  patient  being  destroyed  by  the  exhaustion 
induced  by  interfei-ence  with  their  functions  ;  this  is  usually  the  way  in  which 
aneurisms  of  the  aorta  occasion  death.  In  other  cases  the  sac  bursts  into  the 
pericardium,  pleura,  or  peritoneum,  and  sudden  death  may  occur  from  loss  of 
blood  ;  or  asphyxia  may  result  from  its  giving  way  into  the  trachea.  Then, 
again,  death  may  result  by  the  occurrence  of  syncope,  more  especially  if  the 
aneurism  be  of  large  size,  and  situated  near  the  root  of  the  aorta.  Emholism 
of  the  cerebral  arteries  may  occur  in  consequence  of  the  detachment  of  a  clot. 
External  aneurism  most  commonly  proves  fatal  by  rupture  of  the  sac :  this 
may  either  take  place  into  the  interior  of  a  limb,  giving  rise  to  one  or  other 
of  the  diffused  forms  of  aneurism.,  and  terminate  fatally  by  the  induction 
of  syncope  or  gangrene  ;  or  an  aneurism  may  kill  by  rupture  occurring 
externally,  on  one  of  the  surfaces  of  the  body. 

The  rupture  of  an  aneurism  is  not  always  immediately  fatal,  the  aperture  in 
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the  sac  being  plugged  up  by  a  mass  of  coagulum,  as  happeued  in  the  case  repre- 
sented in  Fig.  452  ;  on  the  gradual  detachment  of  the  deeper  portions  of  this 
coagulum  the  bleeding  may  recur  in  small  quantities  at  intervals,  and  more  or 
less  speedily  carry  off  the  patient.  On  the  mucous  surfaces,  as  of  the  oeso- 
phagus or  trachea,  rupture  occurs  in  a  similar  manner  (Fig.  452).  On  the 
serous  surfaces,  as  into  the  pleura  or  pericardium,  the  aneurism  may  burst  by 
a  fissure  or  by  a  stellate  opening  (Fig.  453)  forming  in  the  membrane.  An 
aneurism  has  been  known  to  give  way  and  discharge  blood  for  some  weeks 
before  it  proved  fatal  ;  and  it  may  even  happen  that,  after  the  rupture  has 
occurred,  no  htemoiThage  may  take  place,  but  death  may  result  from  the 
pressure  of  the  tumour.  Thus,  in  the  case  of  Liston,  the  sac  of  the  aneurism 
which  caused  the  death  of  that  great  Surgeon  had  actually  given  way,  a  mass 
of  coagulum  projecting  from  it  into  the  trachea  ;  yet  death  resulted  from 
pressure  upon  the  inferior  laryngeal  nerve,  and  not  from  htemorrhage. 

The  Treatment  of  aneurism  is  constitutional  and  local.  In  many  cases,  as 
in  the  various  forms  of  internal  aneurism  constitutional  treatment  can  alone  be 


Fig.  452. — Aperture  in  OEsopliagus  produeed  Fig.  453. — Stellate  Rupture  of  an  Aortic 

liy  Pressure  of  an  Aortic  Aneurism.  Aneurism  into  Pericardium. 


employed  ;  and  in  all  cases  of  external  aneurism  it  should  be  had  recourse  to 
as  an  adjunct  to  any  local  measures  that  are  adopted. 

In  the  Constitutional  or  Medical  Treatment  of  aneurism,  the  object  is 
to  bring  about  a  condition  similar  to  that  in  which  spontaneous  cure  of  the 
disease  takes  place,  and,  indeed,  to  put  the  patient  and  the  part  in  the  most 
favourable  state  for  nature  to  consolidate  the  tumour  :  and,  though  it  may 
not  be  possible  in  most  cases  to  effect  a  cure  in  this  way,  the  disease  may 
at  all  events  be  palliated,  and  its  progress  retarded.  The  sacculated  is 
the  only  form  of  aneurism  that  can  ever  be.  cured  by  constitutional  means  ;  in 
tlie  fusiform  variety,  all  that  can  be  done  is  to  retard  the  progress  of  the  disease. 

The  principal  objects  to  be  kept  in  view  are,  first  to  lessen  the  force  of  the 
heart,  so  as  to  diminish  the  pressure  upon  the  arterial  coats  ;  and,  secondly,  so 
to  modify  the  condition  of  the  blood  as  to  dispose  it  to  the  deposit  of  its  fibrin. 
In  carrying  out  these  indications,  it  should  be  borne  in  mind  that  there  are 
two  opposite  conditions  of  the  system  in  which  aneurism  occurs  :  in  one  there 
is  a  plethoric,  and  in  the  other  an  antemic  tendency.  The  plethoric  and 
irritable  state  of  system  occurs  chiefly  in  young  subjects,  in  whom  the  progress 
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of  the  disease  is  acute  and  rapid,  attended  with  much  impulse  and  excitability  of 
the  heart,  and  throbbing  of  the  arteries  generally.  The  other  condition  of  the 
system  is  found  usually  in  elderly  people,  with  a  feeble  pulse,  a  quiet  heart, 
and  a  tendency  to  anasmia  ;  in  such  a  habit  of  body  the  disease  makes  slow 
progress.  In  these  opposite  conditions  it  is  perfectly  clear  that  the  same  plan 
of  treatment  cannot  succeed  ;  and  that  the  constitutional  means  must  be 
modified  according  to  the  state  of  the  patient. 

In  the  acute  or  hypercemic  stale,  the  plan  of  treatment  originally  introduced 
by  Valsalva,  and  hence  called  by  his  name,  may  advantageously  be  employed, 
in  the  modified  manner  that  has  been  recommended  and  adopted  by  some 
modern  Surgeons.  Pelletan,  Hodgson,  and  Tufnell  have  reported  very  favour- 
ably of  this  treatment,  and  I  have  seen  several  instances  in  \\liich  it  has  proved 
decidedly  beneficial.  As  recommended  by  Valsalva,  this  method  of  treatment 
was  intended  to  carry  out  two  important  points  :  1,  by  a  process  of  gradual 
starvation  and  depletion  to  reduce  the  quantity  of  blood  in  the  system,  the  force 
of  the  heart,  and  consequently  the  pressure  exercised  upon  the  walls  of  the 
aneurism  ;  and,  2,  after  the  patient  had  in  this  way  been  reduced,  the  plasticity 
of  the  blood  was  to  be  improved  by  feeding  him  up  in  a  gradual  and  careful 
manner,  so  that  the  tendency  to  the  deposit  of  laminated  fibrin  might  be  in- 
creased. Valsalva  endeavoured  to  carry  out  the  first  of  these  objects  by  sub- 
jecting the  patient  to  small  and  repeated  bleedings,  and  by  gradually  reducing 
the  quantity  of  fot)d  that  was  daily  taken,  until  it  was  lowered  to  half  a  pound 
of  pudding  in  the  morning,  and  a  quarter  of  a  pound  in  the  evening.  In  this 
way  the  patient's  strength  was  reduced  until  he  could  scarcely  be  raised  up  in 
bed  without  fainting  ;  the  quantity  of  food  was  then  gradually  augmented,  so 
that  the  plasticity  of  the  blood  might  be  restored.  It  is  seldom  that  Surgeons 
carry  out  Valsalva's  plan  of  treatment  in  the  precise  manner  indicated  by 
him  ;  it  is  generally  found  to  be  more  convenient  to  modify  it  somewhat 
according  to  the  circumstances  of  the  case,  though  the  principles  on  which  it 
is  conducted  are  essentially  the  same. 

In  adopting  any  constitutional  treatment  in  cases  of  aneurism,  the  first  and 
most  essential  to  be  attended  to  is  to  keep  the  patient  perfectly  quiet  in 
bed  and  free  from  all  excitement.  The  diet  should  be  very  carefully  regulated, 
being  gradually  reduced  in  quantity,  and  consisting  principally  of  f;u-inaceous 
food,  with  a  very  small  quantity  of  meat,  little  liquid,  and  a  total  absence 
of  stimulants.  Perhaps  the  best  regimen  is  that  recommended  by  Bellingham, 
consisting  of  two  ounces  of  bread  and  butter  for  breakfast,  two  ounces  of  bread 
and  the  same  quantity  of  meat  for  dinner,  and  two  ounces  of  bread  for  supper, 
with  about  two  ounces  of  milk  or  water  with  each  meal,  or  occasionally  sipped 
in  small  quantities.  At  the  same  time  purgatives  should  be  administered, 
especially  such  as  give  rise  to  watery  stools,  and  remove  obstructions  of  the 
portal  system  ;  with  this  view  a  spruple  of  the  compound  jalap  powder  may 
be  given  twice  a  week.  In  some  cases,  if  the  heart's  action  be  i^articularly 
strong,  recourse  may  advantageously  be  had  to  small  bleedings  from  time  to  time. 

Iodide  of  potassium,  in  doses  varying  from  five  to  thirty  grains  three  times 
a  day,  has  been  largely  used  in  cases  of  intrathoracic  and  abdominal  aneurism, 
and  its  good  efiects  lend  some  weight  to  the  supposed  syphilitic  origin  of  many 
aneurisms.  In  a  large  proportion  of  the  cases  thus  treated,  the  sufferings  of 
the  patients  have  been  relieved  ;  there  has  been  diminution  of  the  size  of  the 
sac,  and  in  several  instances  the  cure  has  apparently  been  perfect.  The 
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(inforceinent  of  the  recumbent  posture  is  of  <;-reat  importance  in  tiiis  treatment. 
There  certainly  appears  to  be  sufficient  evidence  to  warrant  a  trial  of  the 
iodide  in  the  constitutional  treatment  of  aneurism. 

By  judiciously  carrying  out  these  plans  of  treatment  and  modifying  them 
according  to  the  circumstances  of  the  case,  consolidation  of  the  aneurismal 
tumour  may  occasionally  be  produced  :  or,  if  this  be  not  obtained,  the  progress 
of  the  disease  will  be  very  materially  retarded. 

When  aneurism  occurs  in  old,  feeble,  or  amcmic  'persons,  a  lowering  plan  of 
treatment  is  altogether  inadmissible  :  here,  such  a  course  must  be  adopted,  as 
will  improve  the  plasticity  of  the  blood,  aud  regulate  the  action  of  the  heart. 
With  this  view,  complete  rest,  the  administration  of  the  preparations  of  iron, 
a  dry  but  nourishing  meat  diet,  and  the  occasional  employment  of  opiates  to 
relieve  pain  and  to  quiet  the  system,  will  be  attended  with  the  best  results.  In 
aneurism  occurring  in  elderly  people  and  amongst  the  poorer  classes,  this  plan 
is  perhaps  more  successful  than  any  other. 

In  the  Local  Treatment  of  aneurism  but  little  can  be  done  with  the  view 
of  checking  its  progress,  except  by  the  employment  of  direct  surgical  means. 
The  application  of  ice  to  the  surface  of  the  tumour  is  said  to  have  acted 
beneficially  in  some  cases  ;  but  it  is  a  painful  remedy,  and  may  occasionally 
be  attended  M  ith  sloughing  of  the  skin  to  which  it  is  applied.  When  the  pain 
attending  the  increase  of  the  tumour  is  considerable,  much  relief  may  be 
obtained  from  the  hypodermic  injection  of  morphia,  the  application  of  bella- 
donna plasters,  or  the  use,  of  an  embrocation  composed  of  equal  parts  of  oil 
and  of  the  strong  tincture  of  aconite.  These  means  comprise  the  only  local 
measures  that  can  be  adopted  in  those  cases  of  internal  aneurism  which  are 
beyond  the  reach  of  surgical  interference. 

SURGICAL  TEEATMENT  OF  ANEURISM. 

In  all  those  cases  in  which  it  is  possible  to  delay  with  safety,  no  surgical 
proceeding  should  be  undertaken  for  the  cure  of  aneurism  until  the  patient 
has  been  subjected  to  pi'oper  constitutional  treatment  for  some  time  ;  for, 
as  the  occlusion  and  consolidation  of  the  sac,  after  surgical  procedure,  depend 
on  the  same  conditions  being  induced  that  are  successful  after  medical  treat- 
ment, the  same  constitutional  means  should  be  adopted  in  the  one  case  as  in  the 
other.  Before  proceeding  to  the  employment  of  any  direct  surgical  means  for 
the  cure  of  an  external  aneurism,  it  is  necessary  to  ascertain  that  there  is  no 
internal  aneurism  present,  and  that  the  heart  is  free  fii'om  disease.  From  want 
of  this  precaution,  it  has  happened  that  patients  have  died  on  the  operating 
table  at  the  moment  when  the  artery  was  being  ligatured,  or  shortly  afterwards. 

There  is  not  a  more  interesting  chapter  in  the  history  of  Operative  Surgery 
than  that  which  records  the  changes  that  have  taken  place  and  the  progress 
that  has  been  made  in  the  treatment  of  aneurism. 

The  older  Surgeons  were  either  afraid  to  meddle  at  all  with  aneurism, 
and  amputated  the  limb  affected  by  it,  or  tried  to  restrain  the  progress 
of  the  disease  by  tight  bandaging  and  direct  pressure  upon  the  tumour, 
or  had  recourse  to  the  difficult  and  dangerous  operation  of  laying  open 
the  sac  and  ligaturing  or  applying  the  actual  cautery  or  styptics  to  the 
diseased  artery  on  each  side  of  the  opening  in  it.  In  1785,  John  Hunter 
substituted  for  these  dangerous  methods  of  treatment,  the  simpler  and  more 
scientific  procedure  of  ligaturing  the  artery  in  a  distant  part  of  its  course, 
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above  the  sac,  and  tlius  directly  cutting  off  the  influx  of  blood  into  the 
tumour.  This  undoubtedly  constituted  one  of  the  greatest  and  most  direct 
advances  in  Surgery  that  has  ever  been  made  by  the  single  act  of  one  man, 
and  for  more  than  half  a  century  the  "  Hunterian  Operation  "  continued  to  be 
almost  the  sole  method  of  treating  this  formidable  disease.  It  was  not  until 
1841 — 42  that  the  Dublin  Surgeons  showed  by  practice  and  experiment  that 
an  aneurism  could  be  cured  by  simply  occluding  for  a  time  the  artery  leading 
to  it  by  the  pressure  of  an  instrument  applied  on  the  proximal  side  of  the  sac. 
Soon  after  Vanzetti  still  further  simplified  the  treatment  by  substituting  the 
pressure  of  the  finger  for  that  of  an  instrument.  In  addition  to  this,  the  fact 
was  established,  that  in  some  cases  adequate  compression  of  the  vessel  and  sac 
might  be  effected  by  simple  flexion  of  the  limbs.  Thus,  then,  a  progressive 
simplification  has  taken  place  in  the  treatment  of  aneurism,  and,  still  more 
recently,  the  sphere  of  the  applicability  of  compression  has  been  greatly  extended 
by  conducting  it  during  prolonged  auEesthesia. 

We  will  now  proceed  to  consider  in  detail  the  various  methods  of  treatment. 
They  are  as  follows  :  1.  Ligature  above  and  below  the  aneurism  after  laying- 
open  or  excising  the  sac  ;  2.  Ligature  of  the  artery  on  the  cardiac  side  ;  3.  Liga- 
ture of  the  artery  on  the  distal  side  ;  4.  Compression  by  instruments  ;  5.  Digital 
compression  ;  6.  Compression  by  the  elastic  tourniquet  ;  7.  Flexion  of  the  limb  ; 
8.  Acupressure  ;  9.  Manipulation  ;  10.  Galvano-puncture  ;  1 1.  Injection  of  the 
sac  with  coagulating  fluids. 

All  these  various  methods  of  treatment,  however  they  may  differ  in  their 
details,  have,  with  the  exception  of  the  first,  the  same  great  principle  in  view, 
viz,  the  consolidation  of  the  aneurismal  tumour  by  the  deposit  of  coagulum 
within  it.  When  the  process  adopted  is  of  such  a  nature  as  to  lead  to  the 
slow  deposit  of  coagulum,  this  will  be  found  to  be  pale,  firm  mid  laminated — 
the  active  clot  of  Broca.  When  the  deposit  is  rapid,  it  will  be  dark,  soft  and 
homogeneous— the  passive  clot. 

Ligature. — The  manner  in  which  the  ligature  should  be  applied,  and  the 
various  cautions  respecting  its  use,  have  been  sufficiently  discussed  (Vol.  I.,  p. 
427  et  seg.).  The  question  as  to  the  part  of  the  vessel  to  which  it  should  be 
applied  in  aneurism,  remains  for  consideration  ;  and  this  involves  some 
important  points. 

Situation. — There  are  three  situations  in  which  the  ligature  may  be 
applied  :  1,  aiove  and  Imlow  the  sac,  by  the  old  operation  ;  2,  on  the  cardiac 
side  of  the  sac,  by  Anel's  (Fig.  454)  or  Hunter's  (Fig.  455)  operation  ;  3,  on 
the  distal  side  of  the  sac,  by  Brasdor's  operation  (Fig.  450). 

1.  The  Application  of  the  Ligature  on  both  sides  of  the  Aneurismal 
Sac  is  seldom  practised  at  the  present  day,  except  in  traumatic  aneurisms,  in 
which  it  is  frequently  the  best  means  of  treatment,  as  has  been  mentioned  in 
Chap.  XV.  Vol.  I.  The  older  Surgeons,  however,  were  acquainted  with  this 
mode  only  of  treating  aneurisms,  which  was  practised  by  Antyllus  in  the  third 
or  fourth  century,  and  is  often  called  by  his  name.  The  mode  of  applying  the 
ligature  to  both  sides  of  the  sac  is  as  follows.  After  having  arrested  the  cir- 
culation through  the  aneurism,  by  compressing  the  artery  leading  to  it,  either 
by  means  of  a  tourniquet,  or,  where  that  is  not  applicable,  by  the  pressure  of 
an  assistant's  fingers,  the  Surgeon  slits  up  the  sac,  and  turns  out  the  coagula 
and  masses  of  laminated  fibrin.  Then,  passing  a  probe,  or  a  steel  bougie  if  the 
vessel  be  large,  upwards  and  downwards  into  the  artery,  through  the  mouth 
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of  the  sac,  he  cleans  the  vessel  by  dissecting  away  the  part  of  the  sac  which 
overlaps  it,  and  ties  it  on  each  side,  immediately  above  and  below  the  aperture. 
This  operation,  as  performed  by  the  older  Surgeons  on  any  of  the  larger 
arteries,  as  the  popliteal,  was  not  only  so  difficult  in  itself  that  they  were 
seldom  willing  to  undertake  it,  but  was  so  fatal  in  its  results,  being  commonly 
followed  by  secondary  haemorrhage,  or  by  diffuse  inflammation,  suppuration, 
and  gangrene  that  recovery  after  its  performance  was  considered  a  marvel,  and 
amputation  was  generally  preferred.  At  the  present  time,  however,  the  diffi- 
culties are  much  diminished  by  the  bloodless  method  of  operating,  and  the 
subsequent  dangers  by  the  improved  methods  of  treating  wounds.  The 
operation  may,  therefore,  be  undertaken  with  less  hesitation  as  a  last  chance 
of  saving  a  limb  in  which  an  aneurism  has  become  diffused.  Its  applicability 
will  be  further  discussed  with  the  special  aneurisms  in  the  treatment  of  which 
it  has  been  employed. 

Recently  the  old  operation  has  been  modified  by  completely  excising  the 
sac  and  ligaturing  the  artery  above  and  below  it.  Kuebler  has  collected  40 
cases  in  which  complete  extirpation  was 
practised.  This  list,  however,  includes 
2'.)  traumatic  aneurisms.  Only  one  case 
ended  fatally ;  gangrene  of  the  foot 
occurred  in  a  case  of  femoral  aneurism, 
but  secondary  haemorrhage  was  not 
recorded  in  any  instance.  The  treat- 
ment is  obviously  impracticable  in  many 
situations,  and  although  it  has  been 
successfully  adopted  in  cases  of  femoral, 
popliteal,  axillary  and  brachial  aneurism, 
it  is  hardly  likely,  on  account  of  the 
difficulty  of  the  operation,  to  be  exten- 
sively practised.  In  certain  cases  it  is 
an  available  method  of  treatment  after 
others  have  failed  ;  of  Kuebler's  cases 

11  had  been  unsuccessfully  treated  by  compression,  and  five  by  proximal 
ligature.  In  those  rare  instances  in  which  aneurisms  are  met  with  on  the 
smaller  arteries,  such  as  those  of  the  forearm,  complete  excision  would 
probably  prove  the  most  efficient  treatment. 

2.  The  Ligature  of  the  Artery  on  the  Cardiac  Side  of  the  Aneurism, 
without  opening  the  sac,  was  first  done  by  Anel,  in  the  year  1710,  in  a  case 
of  brachial  aneurism.  This  operation,  though  attended  with  the  risk  of 
wound  or  inflammation  of  the  sac,  which  was  in  close  proximity  to  the 
seat  of  ligature,  constituted  a  considerable  advance  in  the  treatment  of  the 
disease,  inasmuch  as  it  did  not  necessarily  lead  to  the  opening  up  of  the 
aneurismal  tumour,  and  to  the  dangers  inseparable  from  that  mode  of  procedure. 
As  Anel,  however,  performed  his  operation  as  a  mere  matter  of  convenience 
in  a  particular  case,  and  without  the  recognition  of  any  new  principle  of 
treatment  being  involved  in  it,  it  attracted  but  little  attention  at  the  time, 
and  does  not  appear  to  have  been  repeated  by  any  of  the  Surgeons  of  his  day. 

It  was  reserved  for  John  Hunter  to  make  the  great  improvement  of  ligafuring 
the  artery  at  a  distance  from  the  sac.  In  this  way  the  objections  to  Anel's 
operation  were  avoided  :  for  though,  like  Anel,  Hunter  tied  the  artery  on  the 
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cardiac  side  only  of  the  sac,  yet  he  differed  from  liim  in  doing  so  at  a  consider- 
able distance  above  the  tumour,  where  the  application  of  the  ligature  would 
be  attended  with  less  risk  of  haemorrhage,  and  without  the  danger  of  opening 
or  exciting  inflammation  iu  the  sac,  which  is  inseparable  from  Ancl's  operation. 

The  following  are  the  reasons,  given  in  Everard  Home's  own 
words,  that  induced  John  Hunter  to  adopt  the  operation 
which  is  now  generally  known  in  surgery  as  the  Hunteria/i. 
"  Mr.  Hunter  proposed,  iu  performing  this  operation,  that 
the  artery  should  be  taken  up  at  some  distance  from  the 
diseased  part,  so  as  to  diminish  the  risk  of  haemorrhage,  and 
admit  of  the  artery  being  more  readily  secured  should  any 
such  accident  happen.  The  force  of  the  circulation  being 
thus  taken  off  from  the  aneurismal  sac,  the  cause  of  the 
disease  would,  in  Mr.  Hunter's  opinion,  be  removed  ;  and 
he  thought  it  highly  probable  that,  if  the  parts  were  left  to 
themselves,  the  sac,  with  the  coagulated  blood  contained  in 
it,  might  be  absorbed,  and  the  whole  of  the  tumour  removed 
by  the  action  of  the  animal  economy,  which  would  con- 
sequently render  any  oi^ening  into  the  sac  unnecessary."' 
Hunter's  first  operation  was  performed  in  December,  1785, 
in  a  case  of  popliteal  aneurism.  The  femoral  artery  was  liga- 
tured rather  below  the  middle  of  the  thigh,  underneath  the 
sartorius  muscle. 

The  Effects  produced  upon  an  aneurism  by  the  liga- 
ture of  the  artery  according  to  the  Hunterian  method, 
deserve  careful  attention.  The  immediate  effect,  on  drawing 
the  ligature  tight,  consists  in  a  cessation  of  pulsation  and 
bruit  in  the  tumour,  which  at  the  same  time  diminishes  in 
size,  becoming  partly  emptied  of  its  blood.  The  supply  of 
blood  to  the  limb  being  in  a  great  measure  cut  off,  it 
becomes  numb  and  cold,  with  a  diminution  of  muscular 
power.  The  more  remote  effects  consist  in  an  increase  of  the 
activity  of  the  collateral  circulation,  by  which  the  vitality 
of  the  limb  is  maintained.  At  the  same  time,  and,  indeed, 
in  consequence  of  this,  the  temperature  of  the  limb  often 
rises,  until  it  becomes  higher  than  that  of  its  fellow. 

The  consolidation  of  the  aneurism  begins  as  soon  as  the 
ligature  is  applied,  and  is  usually  completed  in  a  few  days, 
by  changes  taking  place  within  it  similar  to  those  that 
occur  in  the  spontaneous  cure  of  the  disease.  Tliis  im- 
portant change  is  effected  by  the  gradual  deposit  of 
stratified  fibrin  in  concentric  layers  within  the  sac,  and 
occasionally  by  the  sudden  coagulation  of  its  contents.  For 
the  cure  to  be  accomplished  by  the  deposit  of  laminated 
fibrin,  it  is  necessary  that,  though  the  direct  flow  of  blood  through  the  tumour 
be  arrested  by  the  ligature  of  the  main  trunk,  some  should  yet  be  carried  into 
it  by  collateral  channels.  This  is  a  condition  very  favourable  to  the  success  of 
the  ligature  ;  for,  if  it  happen  that  all  the  flow  of  blood  through  the  tumour  is 
arrested,  coagulation  of  that  which  happens  to  be  contained  in  it  will  ensue, 
and  a  soft  yielding  clot  be  formed,  which  is  more  likely  to  lead  to  unfavourable 
results  than  the  firm  products  of  slow  coagulation.    It  is  of  importance  to 
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obf^erve  that  the  proper  consolidation  of  the  aneurismal  tumour,  by  the  deposit 
of  laminated  fibrin,  will  occur  even  though  a  very  considerable  quantity  of 
l)lood  continue  to  flow  through  it.  In  the  Museum  of  University  College 
there  is  an  exceedingly  interesting  preparation  that  is  frequently  referred  to  in 
connexion  with  this  point.  It  is  one  in  which  Charles  Bell  ligatured  the  femoral 
artery  for  popliteal  aneurism.  The  patient  died  a  week  after  the  operation, 
of  erysipelas  ;  on  examination,  it  was  found,  that  the  femoral  artery  was 
double,  and  that,  though  only  one  portion  of  the  vessel  had  been  ligatured, 
the  tumour,  which  continued  to  be  supplied  by  the  other  branch,  was 
completely  consolidated.  It  is  doubtful,  however,  in  this  case  whether 
the  consolidation  was  due  so  much  to  the  diminished  influx  of  blood 
to  the  tumour  consequent  upon  ligature  of  artery  as  to  the  feebleness  of  the 
heart's  action  before  death  and  possibly  to  some  blood-change  induced  by  the 
septic  disease  of  which  the  patient  died.  After  the  aneurismal  sac  has  been 
thus  occluded,  it  progressively  diminishes  in  size,  and  is  at  last  converted  into 
a  small  mass  of  iibroid  tissue.  The  artery  that  has  been  ligatured  becomes 
closed  at  two  points — at  the  part  deligated  (Fig.  457,  a),  and  where  it  com- 
municates with  the  sac  (Fig.  457,  b).  In  both  these  situations,  it  will  be 
found  to  be  converted  into  iibroid  tissue  ;  whilst  between  them  there  is  an 
open  space,  through  the  medium  of  which  the  collateral  circulation  is  freely 
carried  on.  Savory  has  collected  17  complete  specimens  from  the  London 
Museums  illustrating  the  ligature  of  the  femoral  artery  in  Scarpa's  triangle  for 
popliteal  aneurism.  In  13  specimens  the  artery  below  the  point  ligatured  is 
pervious  throughout,  and  in  11  of  these  the  aneurism  was  cured  ;  in  4  speci- 
mens the  vessel  was  to  a  greater  or  less  extent  pervious,  the  aneurism  in  all 
being  consolidated. 

3.  Distal  Ligature. — In  some  cases  in  which  the  ligature  cannot,  for 
anatomical  reasons,  be  applied  on  the  proximal  side  of  the  aneurism,  as  in  the 
arteries  about  the  root  of  the  neck,  it  was  recommended  by  Brasdor,  a  French 
Surgeon  about  the  middle  of  the  last  century,  that  the  vessel  should  be  tied  on 
its  distal  side.  This  operation,  originally  proposed  by  Brasdor,  was  first 
performed  by  Dcschamps  in  1709  at  La  Charite  in  Paris  in  a  case  of  femoral 
aneurism.  In  principle,  it  resembles  the  Hunterian  operation,  the  object 
being  to  arrest  so  much  of  the  flow  of  blood  through  the  sac  that  the  consoli- 
dation of  this  may  take  place  in  the  usual  way,  by  the  deposit  of  laminated  fibrin. 
In  the  Hunterian  operation,  this  is  effected  by  deposit  from  the  lessened 
quantity  of  blood  that  flows  through  the  sac;  in  the  distal  operation,  it  is 
sought  to  be  accomplished  in  the  same  way,  and  the  success  of  the  operation 
must  necessarily  depend,  in  a  great  measure,  upon  the  extent  to  which  the 
flow  of  blood  through  the  sac  is  interfered  with.  This  operation,  however,  is 
rarely  successful ;  for,  independently  of  the  ordinary  dangers  resulting  from 
the  application  of  the  ligature  to  a  large  vessel,  the  sac  will  continue  to  receive 
the  direct  impulse  of,  the  blood  that  is  driven  into  it.  The  natural  result  of 
the  ligature  would  be  to  increase  the  general  arterial  tension  and  with  it  that 
of  the  sac  ;  but,  as  Holmes  points  out,  the  enlargement  of  the  collateral 
circulation  opens,  as  it  were,  "  side-sluices "  to  relieve  this  jTOSsure,  and 
consequently  after  a  few  hours  or  days  the  sac  is  usually  found  to  be  less 
tense  than  before  the  operation.  Hence  the  progress  of  the  aneurism  may  be 
arrested  for  a  time,  but  it  will  often  speedily  increase  again,  and  may  perhaps 
eventually  destroy  the  patient  by  suppuration  and  sloughing.  Of  38  cases  in 
which  this  operation  was  practised  on  the  carotid  artery,  in  25  a  fatal  result 
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more  or  less  speedily  followed  the  operation  :  in  the  remaining  13  cases  the 
patients  survived  the  elfect  of  the  ligature  of  the  artery,  though  in  very  few,  if 
any,  of  the  cases  were  they  cured  of  the  disease  for  which  the  operation  was 
performed.  This  operation  will  be  considered  more  in  detail  in  speaking  of 
the  particular  cases  in  which  it  has  been  practised  (see  Chap.  XLIY.). 

Indications  and  C ontra-indications  of  Ligature. — Ligature,  of  an 
artery  for  aneurism,  by  the  Himterian  method,  succeeds  best  in  those  cases  in 
which  the  tumour  is  circumscribed,  of  moderate  size,  slow  in  its  growth, 
having  a  tendency  to  consolidation,  and  unaccompanied  by  much  oedema  of 
the  limb.  When  the  aneurism  is  undergoing  spontaneous  cure,  no  surgical 
interference  should  be  employed,  but  the  case  should  be  left  to  nature.  In 
this  way  it  occasionally  happens,  during  the  preparatory  treatment  of  the 
disease,  that  the  aneurism  becomes  consolidated. 

Before  the  Surgeon  proceeds  to  cut  down  upon  an  artery  with  the  view  of 
tying  it,  he  should,  as  far  as  practicable,  ascertain  by  a  careful  examination  of 
it,  whether  it  appears  to  be  in  a  healthy  state  at  the  point  at  which  he  is  about 
to  tie  it.  He  should  feel  along  its  course  to  ascertain  if  it  be  smooth,  easily 
compressible,  and  natural  to  the  feel  ;  if  it  be  liard,  incompressible,  indicative 
of  calcification  ;  if  it  feel  broader  than  natural  ;  if  a  bruit  be  heard  in  it  on 
applying  the  stethoscope.  If  there  be  evidence  of  degeneration  or  dilatation 
of  its  coats,  great  caution  should  be  used  in  attempting  to  ligature  it.  Should 
the  deligation  of  a  diseased  artery  become  unavoidable,  the  chromic  catgut,  or 
the  tendon  ligature,  would  probably  be  the  best  material  for  the  purpose. 

It  has  occasionally  happened  to  Surgeons  that  they  have  cut  down  upon  an 
artery  with  the  intention  of  tying  it,  and  found  it  in  so  diseased  a  state  that 
the  application  of  the  ligature  was  impracticable,  and  that  it  became  necessary 
to  close  the  wound  without  completing  the  operation.  Listen  and  Aston  Key 
have  both  had  the  candour  to  record  such  cases.  In  one  case  that  happened 
to  me  in  which  it  was  thought  necessary  to  tie  the  superficial  femoral  for 
popliteal  aneurism,  I  found,  on  cutting  down  on  the  artery,  that  there  was  a 
small  aneurismal  dilatation  just  below  the  origin  of  the  profunda,  and  a 
tubular  dilatation  of  the  artery  below  this,  rendering  the  application  of  a 
ligature  utterly  impracticable.  I  afterwards  tied  the  external  iliac,  but 
unsuccessfully.  It  must  also  be  remembered  that,  in  such  cases  as  these,  the 
vein  is  usually  adherent,  and  consequently  liable  to  perforation  in  passing 
the  aneurism  needle  betw'eeu  it  and  the  artery.  And  even  could  deligation 
be  practised,  there  would  be  considerable  danger  of  secondary  hasmorrhage 
at  an  early  period  in  an  artery  incapable  of  obliteration  in  the  normal  way. 

No  operation  should  be  performed  when  there  is  any  serious  disease  of  the 
heart,  or  in  cases  of  multiple  aneurism  where  the  second  tumour  is  situated 
internally  ;  but  it  has  happened  that  tw'o  aneurisms  in  one  limb,  as  of  the 
popliteal  and  femoral  arteries,  have  been  cured  by  one  ligature  applied  to  the 
external  iliac.  Two  aneurisms  seated  in  corresponding  parts  of  opposite 
limbs,  affecting,  for  instance,  the  two  popliteal  arteries,  may  be  successfully 
operated  upon.  But,  if  two  aneurisms  be  seated  on  different  parts  of  the 
body,  as  the  axilla  and  groin  for  instance,  at  the  same  time,  extensive  disease  of 
the  arteries  is  usually  indicated,  and  it  certainly  would  not  be  expedient  to  operate. 

In  certain  cases,  the  Hunterian  operation  seldom  succeeds.  This  happens 
in  those  instances  in  which  it  is  necessary  to  apply  the  ligature  very  close  to 
the  sac,  so  as  indeed  rather  to  perform  Ancl's  operation,  as  here  there  is  the 
danger  of  wounding  the  sac  or  of  inflammation  subsequently  occurring  around 
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it,  and  of  interfering  with  the  collateral  circulation  of  the  limb.  Those  cases, 
also,  in  which  the  aneurism  is  very  acute  in  its  progress,  increasing  rapidly 
with  forcible  pulsation,  having  very  fluid  contents,  and  a  large  mouth  to  the 
sac,  into  which  the  blood  is  consequently  driven  in  a  full  wave  at  each  pulsa- 
tion of  the  heart,  are  rarely  favourable  for  the  use  of  the  ligature,  inasmuch  as 
deposit  of  coagulum  seldom  occurs.  When  the  aneurism  is  situated  in  the 
midst  of  loose  and  very  yielding  tissues,  as  in  the  axilla,  where  it  readily 
expands  to  a  large  size,  not  being  bound  down  by  the  surrounding  parts, 
suppuration  and  sloughing  of  the  sac  are  especially  apt  to  occur  after  ligature. 
"When  it  is  diffused  widely  through  the  limb,  with  coldness  and  a  tendency  to 
incipient  gangrene,  the  circulation  of  blood  through  the  part  is  so  much 
obstructed  that  deligation  of  the  vessel  will  in  all  probability  arrest  it  entirely, 
and  thus  produce  mortification.  When  arteries  can  be  felt  to  be  calcified,  it 
is  a  question  whether  they  can  safely  be  ligatured,  as  in  all  probability  the 
changes  necessary  for  their  occlusion  will  not  take  place.  Porter,  however, 
recommended  that  the  ligature  should  be  applied  in  such  cases,  though  I 
cannot  but  doubt  the  propriety  of  this  advice.  When  inflammation  has  been 
set  up  in  the  sac,  it  is  a  debatable  question  whether  the  ligature  should  be 
applied  or  not.  In  these  cases  I  agree  with  Hodgson,  that  the  artery  should 
be  tied  ;  for  even  if  the  sac  eventually  suppurate,  there  will  be  less  risk  to  the 
patient  if  this  occur  after  the  application  of  the  ligature,  than  if  it  happen 
while  the  artery  leading  into  the  tumour  is  pervious.  If  suppuration  have 
already  taken  place  around  the  sac,  the  application  of  the  ligature  above  the 
inflamed  tumour  on  the  point  of  bursting  would  be  worse  than  useless.  In 
such  cases,  the  Hne  of  practice  must  be  determined  by  the  seat  of  the  aneurism. 
If  this  be  in  the  axilla,  groin,  or  neck,  it  should  be  laid  freely  open,  the  coagula 
scooped  out,  and  the  artery  tied  above  and  below  the  mouth  of  the  sac — a  most 
formidable  and  doubtful  operation,  but  the  only  one  that  holds  out  a  chance 
of  success.  If  the  aneurism  be  in  the  ham  or  calf,  amputation  would  probably 
be  the  best  course  to  pursue. 

In  some  instances,  there  is  no  resource  left  to  the  Surgeon  but  to  amputate. 
1.  Amputation  must  be  performed  when  the  aneurism  is  associated  with  carious 
bone  or  a  diseased  joint,  as  when  a  popliteal  aneurism  has  produced  destruction 
of  the  knee.  2.  If  the  aneurism  have  attained  so  great  a  size  that  it 
has  already  seriously  interfered  with  the  circulation  through  the  limb,  as 
indicated  by  considerable  oedema,  lividity,  and  coldness  of  the  part,  with 
distension  of  the  superficial  veins,  it  is  a  question  whether  the  application  of 
the  ligature  may  not  immediately  induce  gangrene,  and  whether  the  patient 
would  not  have  the  best  chance  of  recovery  by  submitting  to  amputation  at 
once  ;  this  is  more  particularly  the  case  when  the  aneurism,  whether  previously 
large  or  small,  has  become  diifused  and  gangrene  is  impending,  when  removal  oi' 
the  limb  must  not  be  delayed.  ^^.  If  gangrene  have  actually  supervened  and 
the  patient's  strength  be  sufficient  to  bear  the  operation,  amputation  should  be 
(lone  without  delay.  4.  If  a  diffused  aneurism  in  the  lower  extremity,  whether 
suppurating  or  not,  have  been  opened  by  mistake  for  an  abscess,  an  attempt 
may  sometimes  be  made  to  save  the  limb  by  laying  open  the  sac  and  ligaturing 
above  and  below  its  mouth,  but  more  often  immediate  amputation  is  required. 

The  mortality  after  ligature  of  the  larger  arteries  for  aneurism  is  very 
considerable.  Thus,  in  2.5(5  cases  of  ligature  of  the  larger  arteries  for 
aneurism,  collected  and  tabulated  by  Crisp,  it  would  appear  that  the  mortality 
amounted  to  about  22  per  cent.    And  Porta  finds  that,  among  GOO  cases  of 
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liuature  of  arteries  for  diseases  and  injuries  of  all  kinds,  the  mortality 
amounted  to  27  per  cent.  It  must  be  borne  in  mind  that  these  are  collec- 
tions of  reported  cases,  and  that,  if  the  unrecorded  cases  could  be  got  at,  the 
rate  of  death  would,  in  all  probability,  be  found  to  be  much  hisjher  even  than 
that  above  stated. 

Accidents  after  Ligature  for  Aneurism. — The  accidents  that  may 
follow  the  application  of  the  ligature  in  a  case  of  aneurism,  are  :  1,  Secondary 
HEemorrhage  from  the  seat  of  ligature  ;  2,  the  Continuance  or  the  Return  of 
Pulsation  in  the  Sac  ;  3,  the  occurrence  of  Suppuration  and  Sloughing  of  the 
Tumour,  witli  or  without  htemorrhage  from  it  ;  and  4,  Gangrene  of  the  Linili. 

1.  Secondary  Hseniorrhage  from  the  seat  of  ligature  presents  nothing 
peculiar,  and  has  already  been  discussed  in  Vol.  I.,  p.  453. 

2.  The  Continuance  or  Keturn  of  Pulsation  in  an  Aneurismal  Sac 
after  successful  obliteration,  by  the  ligature,  of  the  artery  leading  to  it,  is  an 
interesting  phenomenon,  and  one  that  deserves  much  attention.  TVhen  the 
Hunterian  operation  is  successfully  performed,  though  the  pulsation  iu  the 
sac  be  entirely  arrested,  a  certain  quantity  of  blood  continues  to  be  conveyed 
into  and  through  it  by  the  anastomosing  channels,  and  it  is  from  this  that 
the  laminated  fibrin  is  deposited  by  which  the  consolidation  of  the  tumour 
is  ultimately  effected.  The  stream  of  blood  furnished  by  regurgitation,  or 
by  transmission  through  the  smaller  collateral  chaimels,  is  continuous,  and 
not  pulsatory  ;  occasionally,  however,  it  is  transmitted  in  sufficient  quantity 
by  some  more  than  usually  direct  and  opening  anastomosing  branch,  and  thus 
gives  rise  to  a  continuance  or  to  a  return  of  the  pulsation.  It  is  interesting 
to  observe  that,  in  some  of  the  cases  in  which  this  has  happened,  there  has  been 
a  return  of  the  bruit,  but  in  the  majority  no  sound  appears  to  have  been  emitted. 

The  ■period  of  the  return  of  the  pulsation  in  the  sac  after  the  ligature  of  the 
artery  varies  greatly.  In  the  great  majority  of  cases — at  least  two-thirds  of 
those  in  which  it  has  happened — a  certain  degree  of  thrill  or  indistinct  pulsa- 
tion has  been  found  in  the  sac  shortly  after  the  application  of  the  ligature  ;  at 
all  events  within  the  first  twenty-four  hours.  This  may  be  looked  upon  as 
being  rather  a  favourable  sign  than  otherwise,  as  it  is  indicative  of  the  free 
state  of  the  collateral  circulation,  and  it  generally  soon  disappears  spontaneously, 
the  sac  undergoing  consolidation.  Next  in  order  of  frequency  are  those  cases 
in  which  the  pulsation  returns  in  about  a  month  or  six  weeks  after  the  ligature 
of  the  artery,  the  collateral  circulation  having  been  fully  established,  and,  after 
continuing  for  some  length  of  time,  gradually  ceases.  It  more  rarely  happens 
that  the  pulsation  returns  between  these  two  periods  ;  that  is  to  say,  about 
ten  days  or  a  fortnight  after  the  application  of  the  ligature  ;  though  in  some 
instances  the  slight  vibratory  thrill,  scarcely  amounting  to  a  pulsation,  which 
perhaps  is  perceptible  a  few  hours  after  an  artery  has  been  tied,  gi-adually 
strengthens  at  the  end  of  a  week  or  ten  days  into  as  distinct  and  forcible  a 
beat  as  had  been  noticed  before  the  operation.  In  some  rare  instances  the 
pulsation  has  re-appeared  after  the  lapse  of  some  months,  the  aneurismal 
tumour  having  in  the  meanwhile  undergone  absorption  ;  then  indeed  it  may 
with  justice  be  looked  upon  as  constituting  a  secondanj  aneurism,  and  as 
indicating  a  recurrence  of  the  disease. 

The  cause  of  the  continuance  or  of  the  return  of  the  pulsation  in  an 
aneurismal  sac,  must  be  looked  for  in  too  great  a  freedom  of  the  collateral 
circulation.  Indeed,  it  is  an  essential  requisite  for  the  manifestation  of  this 
phenomenon,  that  there  should  be  so  free  and  direct  a  communication  between 
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the  artery  on  the  proximal  side  of  the  ligature,  and  that  portion  of  the  vessel 
situated  between  the  ligature  and  the  sac,  or  the  sac  itself,  as  to  enable  the 
impulse  of  the  heart  to  be  transmitted  in  a  pulsatory  manner  into  the  tumour. 
No  regurgitant  blood  coming  upwards  from  that  portion  of  the  artery  which 
is  distal  to  the  sac,  however  free  it  may  be,  can  communicate  an  impulse,  as  it 
never  flows  per  saltim  except  in  the  special  case  of  a  continuous  circle  of  large 
anastomoses,  such  as  are  met  with  between  the  arteries  within  the  skull,  or  in 
the  palmar  and  phmtar  arches.  If  any  of  the  direct  collateral  or  feeding- 
vessels  happen  to  be  sufliciently  large  at  the  time  of  the  operation  to  transmit 
the  wave  of  blood,  the  pulsation  in  the  sac  will  be  continuous,  or  will  return 
almost  immediately  after  the  application  of  the  ligature.  If  they  be  at  first 
too  small  for  this,  they  may  become  enlarged  as  part  of  the  anastomosing 
circulation,  and  then  the  pulsation  will  return  as  soon  as  their  calibre  is 
sufficient  to  transmit  the  heart's  impulse.  Besides  these  conditions  it  is  not 
improbable,  as  was  supposed  by  Porter,  that  certain  states  of  the  blood  may, 
from  causes  with  which  we  are  unacquainted,  render  it  less  liable  than  usual 
to  coagulate,  and  thus  dispose  to  a  return  of  the  pulsation  in  the  sac,  which 
remains  filled  with  fluid  blood. 

The  phenomenon  under  consideration  has  been  noticed  in  all  parts  of  the 
body  after  the  performance  of  the  Hunterian  operation,  though  it  occurs  with 
different  degrees  of  frequency  after  the  ligature  of  different  arteries,  and  is 
certainly  of  more  common  occurrence  after  operations  for  carotid  aneurism 
than  for  any  other  form  of  the  disease.  Thus,  of  31  cases  in  which  the  carotid 
artery  was  tied  for  aneurism,  I  find  that  pulsation  in  the  tumour  continued 
or  returned  in  9  instances  ;  whereas  of  92  cases  of  inguinal  aneurism,  in  which 
the  external  iliac  artery  was  ligatured,  the  pulsation  recurred  in  G  cases  only  ; 
and  in  several  of  these  it  is  interesting  to  note  that  there  were  two  aneurismal 
sacs  in  the  same  limb — one  in  the  groin,  the  other  in  the  ham  ;  and  that  the 
pulsation,  though  permanently  arrested  in  the  popliteal,  recurred  in  the  in- 
guinal aneurism.  In  the  ham  and  axilla,  pulsation  occasionally,  though 
very  rarely,  recurs.  This  difference  in  the  frequency  of  the  recurrence  of 
pulsation  in  different  aneurisms  is  evidently  owing  to  the  different  degrees 
of  freedom  of  communication  that  exist  between  the  sac  and  the  collateral 
branches  in  various  forms  of  the  disease  :  thus  in  a  carotid  aneurism,  the  im- 
pulse of  the  heart  may  at  once  be  brought  to  bear  upon  the  contents  of  the 
sac,  through  the  medium  of  the  circle  of  Willis.  But,  in  the  case  of  inguinal, 
femoral,  or  popliteal  aneurism,  the  anastomoses,  consisting  rather  of  the  in- 
osculations of  terminal  branches  than  of  open  communications  between  large 
trunks,  are  less  likely  to  transmit  the  blood  in  a  pulsatory  stream.  For  the 
same  reason — the  great  freedom  of  the  communication  between  the  vessels  of 
opposite  sides — -the  pulsation  has  more  frequently  been  found  to  continue  un- 
interruptedly and  distinctly,  though  reduced  in  force,  after  the  ligature  of  the 
artery  in  carotid  aneurisms,  than  in  those  in  any  other  situation.  The  cases 
in  which  it  returns  after  the  cessation  of  a  few  hours  only  are  perhaps  as 
frequent  in  the  groin  and  ham  as  in  the  neck.  In  those  instances  in  which 
the  pulsation  returns  within  the  first  twenty-four  hours  after  the  ligature,  it 
usually  ceases  again  in  a  few  days,  though  it  sometimes  continues  a  week  or 
two.  When  it  recurs  at  a  later  period,  it  is  apt  to  last  somewhat  longer. 
Compression  antecedent  to  the  ligature  may  so  enlarge  the  collateral  vessels  as 
to  favour  a  continuance  or  return  of  pulsation.  I  have  once  known  the 
pulsation  continue,  though  very  much  lessened,  in  a  popliteal  aneurism,  after 


128 


ANEURISM. 


ligature  of  the  superficial  femoral,  in  a  case  in  which  compression  had  been 
tried  unavailingly  for  nearly  three  months.  In  another  case,  in  which  I  tied 
the  external  iliac  artery  for  popliteal  aneurism,  owing  to  the  superficial  femoral 
being  too  diseased  to  admit  of  a  hgature,  the  pulsation  ceased  completely 
for  a  time  as  I  Avas  tightening  the  ligature,  but  then  returned,  and  becauK' 
veiy  marked  in  a  few  hours.  In  this  case  compression  had  been  unavailingly 
employed  before  the  artery  was  tied. 

The  prognosis  of  these  cases  is  on  the  whole  favourable,  but  few  of  them 
having  eventually  proved  fatal.  Of  26  patients  in  whom  pulsation  occurred,  I 
find  that,  three  died  ;  and  in  all  of  these  the  fatal  result  was  occasioned  by 
inflammation  and  sloughing  of  the  sac.  In  all  three  instances,  the  pulsation 
recurred  within  the  first  twenty-four  hours.  When  it  returns  at  a  more 
advanced  period,  there  is  little  risk  to  the  patient,  as  it  is  usually  readily 
amenable  to  proper  treatment. 

A  Secondary  Aneurism  is  of  extremely  rare  occurrence  :  indeed  I  believe 
there  are  only  two  unequivocal  instances  of  this  affection  upon  record,  both  of 
which  took  place  in  the  ham  ;  the  original  tumour  having  disappeared  entirely 
after  operation,  the  secondary  disease  made  its  appearance  aftei-  a  lapse  of  six 
months  in  one  case,  and  in  the  other  after  four  years.  It  is  of  importance  to 
distinguish  between  a  secondary  aneurism  and  secondary  or  recurrent  pulsation 
in  an  aneurismal  sac.  The  term  "  secondary  aneurism  "  should  be  restricted 
to  those  cases  in  which  an  aneurism  appears  in  the  site  of  a  former  one, 
which  has  undergone  consolidation  and  absorption.  The  question  may  be 
raised,  whether  aneurisms  of  the  kind  are  in  reality  secondary  or  whether 
they  may  not  originate  in  the  dilatation  of  a  portion  of  the  artery 
contiguous  to  the  seat  of  the  former  disease.  It  is  certainly  not  easy  to  under- 
stand how  an  aneurism  that  has  once  undergone  consolidation  and  absorption 
can  again  become  dilated  into  a  pulsating  tumour  ;  and  I  think  it  most 
probable  that,  although  the  secondary  aneurism  may  be  found  in  the  same 
region  as  the  jDrimary  one,  it  in  reality  takes  its  origin  from  a  slightly  higher 
part  of  the  artery,  where  the  same  changes  may  have  been  in  progress  that 
determined  the  disease  in  the  first  instance.  Double  aneurism  thus  arising 
is,  indeed,  occasionally  met  with  in  the  ham  as  a  primary  disease.  I  have 
seen  a  popliteal  aneurism  associated  with  another  at  or  immediately  above  the 
aperture  in  the  adductor  magnus :  if  the  artery  in  such  a  case  as  this  had  been 
tied  before  the  second  tumour  had  attained  any  magnitude,  we  can  easily 
understand  how,  when  this  became  dilated,  it  might  have  beea  considered  to 
be  a  new  enlargement  of  the  original  sac,  whereas  it  was  in  reality  a  new 
aneurism  forming  in  close  vicinity  to  the  old  one. 

Enlargement  of  an  aneurismal  sac  without  pulsation,  after  the  liga- 
ture of  the  artery  leading  to  it,  is  an  interesting  phenomenon,  and  one  that 
might  cause  the  true  nature  of  the  tumour  to  be  misunderstood,  as  it  closely 
resembles  in  its  slow  and  gradual  increase  the  growth  of  a  malignant  tumour. 
It  is  occasioned  by  the  distension  of  the  sac  by  regurgitant  blood  brought  into 
it  through  the  distal  end  of  the  vessel,  without  sufficient  force  to  cause 
pulsation,  though  sufficient  to  occasion  a  gradual  increase  in  the  size  of  the 
swelling. 

Treatment  of  Recurrent  Pulsation. — In  the  majority  of  cases  secondary 
pulsation  ceases  of  itself  in  the  course  of  a  few  days  or  weeks  ft'om  con- 
solidation of  the  sac,  in  the  same  way  as  after  ligature  of  the  artery,  by  the 
•deposition  of  laminated  fibrin.    This  tendency  to  consolidation  may  be  much 
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assisted  by  means  calculated  to  lessen  the  force  of  the  impulse  of  the  blood 
into  the  sac,  such  as  compression  of  the  artery  above  the  point  ligatured,  rest, 
the  elevated  position,  and  the  application  of  cold  to  the  part ;  cold,  however, 
must  be  carefully  applied,  lest,  the  vitahty  of  the  limb  being  diminished, 
gangrene  be  induced.  At  the  same  time,  direct  pi'essure  may  be  made  upon 
the  sac,  so  as  to  moderate  the  flow  of  blood  into  it  :  this  has  in  many  cases 
succeeded  in  producing  consolidation  of  the  tumour,  and  may  most  con- 
veniently be  applied  by  means  of  a  compress  and  narrow  roller.  This  plan  is 
especially  adapted  to  popliteal  and  inguinal  aneurisms,  but  cannot  so  well  be 
exercised  upon  those  situated  in  the  neck.  Care  must  be  taken  that  the 
pressure  be  not  at  first  too  powerful,  lest  gangrene  result  ;  the  object  is  not  so 
much  to  force  out  the  contents  of  the  tumour,  or  to  efface  it,  as  simply  to 
restrain  and  moderate  somewhat  the  flow  of  blood  into  it.  Should  the 
aneurism  be  so  situated  that  pressure  can  be  exercised  upon  the  artery  above 
the  point  ligatured,  this  should  be  had  recourse  to  either  by  the  flnger  or  by 
instrument,  and  will  be  both  safer  and  more  likely  to  be  effectual  than  direct 
pressure.  I  succeeded  in  this  way  in  curing  a  very  remarkable  case  of 
recurrent  pulsation  in  a  popliteal  aneurism.  The  patient,  a  man  about  thirty- 
five  years  of  age,  was  admitted  into  University  College  Hospital  for  an 
aneurism,  about  the  size  of  an  orange,  in  the  right  ham.  Treatment  by  com- 
pression was  employed,  without  any  effect  being  produced  on  the  tumour,  for 
three  months.  During  this  period  compression  was  employed  in  all  forms — by 
Carte's  instrument,  the  weight,  the  finger,  and  flexion.  I  then  tied  the  super- 
ficial femoral' artery  in  Scarpa's  triangle  with  a  hemp  ligature.  The  pulsation 
was  arrested  in  the  tumour  Avheu  the  h'gature  was  tied,  but  returned  in  a  slight 
degree  in  about  an  hour,  and  slowly  increased,  never  becoming  at  all  forcible, 
but  being  very  distinct.  The  ligature  separated  on  the  fourteenth  day.  The 
limb  was  bandaged,  and  a  pad  applied  over  the  aneurism  without  any  effect  ; 
and  the  limb  was  raised,  but  still  the  pulsation  continued.  Carte's  compressor 
was  again  applied  to  the  common  femoral  artery,  and  used  for  about 
three  hours  in  an  intermittent  manner,  when  the  pulsation  finally 
ceased. 

In  the  event  of  the  pulsation  not  disappearing  under  the  influence  of  pres- 
sure, conjoined  with  rest,  dietetic  means,  and  the  local  application  of  cold, 
the  following  courses  are  open  to  the  Surgeon  :  ],  To  ligature  the  vessel 
between  the  situation  of  the  previous  operation  and  the  aneurism  ;  2,  To 
perform  the  ol3  operation  of  laying  open  the  sac  ;  3,  To  excise  the  aneurism  ; 
and  4,  To  amputate,  if  the  aneurism  be  situated  in  a  limb. 

The  evidence  afforded  by  recorded  cases  and  the  consideration  of  the  con- 
dition of  the  vessel  after  ligature  seem  to  suggest  that  the  most  hopeful 
treatment  is  to  ligature  the  artery  lower  down,  viz.,  between  the  situation  of 
the  previous  operation  and  the  aneurism.  The  recurrence  of  pulsation  in 
most  cases  probably  depends  upon  the  free  entry  of  blood,  brought  by  the 
collateral  circulation,  into  the  still  patent  vessel  above  the  sac.  In  a  case  of 
recurrent  pulsation  in  a  popliteal  aneurism  after  ligature  of  the  femoral  artery 
in  Scarpa's  triangle  Savory  successfully  ligatured  the  popliteal  artery  about 
two  inches  above  the  sac  ;  two  catgut  ligatures  were  applied  and  the  vessel 
divided  between  them.  In  a  similar  case  under  the  care  of  T.  Smith 
ligature  of  the  superficial  femoral  in  Hunter's  canal  failed  to  arrest  the 
recurrent  pulsation.     Subsequently,  the  popliteal  artery  was  ligatured  and 
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divided  an  inch  above  the  aneurism,  when  the  pulsation  ceased  and  the  sac 
rapidly  diminished. 

In  the  event  of  religature  proving  unsuccessful  the  Surgeon  must  choose 
between  laying  open  or  completely  excising  the  aneurism,  and  amputation. 
The  operation  of  opening  the  sac,  turning  out  its  contents,  and  ligaturing  the 
vessel  supplying  it,  is  in  any  circumstances  a  procedure  fraught  with  danger 
to  the  patient,  and  full  of  difficulty  to  the  Surgeon,  even  when  he  knows  in 
what  situation  to  seek  the  feeding  vessel.  How  much  greater  then  must  the 
ditticulty  be,  when  he  is  in  uncertainty  as  to  the  point  at  which  the  artery 
enters  the  sac,  and  cannot  know  whether  there  be  more  than  one  a'ierial 
branch  leading  into  it.  Still,  if  the  limb  be  made  bloodless  by  Esmarch's 
method,  these  ditficulties  may  be  overcome,  and  it  is  well,  therefore,  to  attempt 
the  operation  whenever  possible,  falling  back  at  once  on  amputation  if  it 
cannot  be  brought  to  a  successful  conclusion.  A  modification  of  this  treat- 
ment consists  in  completely  excising  the  aneurism  and  ligaturing  the  artery 
above  and  below  it.  Rose  treated  in  this  way  a  case  of  femoral  aneurism  in 
which  pulsation  recurred  after  ligature  of  the  external  iliac,  and  Horsley 
recently  excised  a  popliteal  aneurism  at  University  College  Hospital  after 
failure  of  the  ligature  of  the  femoral  to  produce  consolidation.  In  these  opera- 
tions the  subsequent  dangers  of  secondary  haemorrhage  and  profuse  suppura- 
tion can  be  avoided  only  by  scrupulous  attention  to  the  antiseptic  precautions. 

In  these  situations  in  which  amputation  is  impossible,  the  Surgeon  must 
attempt  the  old  operation  if  it  be  practicable,  or  leave  the  patient  to  inevitable 
death.  Smythe,  of  New  Orleans,  as  a  last  resource,  laid  open"  a  subclavian 
aneurism,  for  which  he  had  successfully  tied  the  innominate  some  years 
before,  but  failed  to  secure  the  artery,  and  the  patient  died.  Morris,  however, 
has  successfully  adopted  this  proceeding  in  a  case  of  carotid  aneurism  after 
ligature  of  the  common  trunk  had  failed  :  and  Berkeley  Hill  in  a  case  of 
axillary  aneurism  after  ligature  of  the  subclavian. 

Since  the  introduction  of  absorbable  ligatures  into  surgical  practice,  a  return 
of  pulsation  has  in  a  few  cases  been  due  to  a  restoration  of  the  lumen  of  the 
artery  after  the  disappearance  of  the  ligature.  This  is  recognized  by  the 
presence  of  pulsation  in  the  vessel  at  the  point  at  which  it  was  tied.  These 
cases  belong  to  a  different  class  from  those  iu  which  the  vessel  has  been  per- 
manently occluded,  and  require  different  treatment.  The  artery  may  be 
ligatured  again  at  or  near  the  same  spot  or  at  some  other  point.  In  a  case  of 
this  kind  that  occurred  under  the  care  of  Christoisher  Heatli  in  University 
College  Hospital,  the  femoral  was  successfully  tied  in  Hunter's  canal  after 
ligature  of  the  artery  in  Scarpa's  triangle  had  failed.  The  causes  of  failure  of 
the  ligature  have  already  been  described  (Vol.  I.,  p.  434). 

■d.  Suppuration  and  Sloughing  of  the  Sac. — When,  after  the  ligature 
of  its  supplying  artery,  an  aneurism  is  about  to  suppurate,  instead  of  diminish- 
ing in  size,  it  increases,  with  heat,  pain,  pulsation,  and  some  inflammatory 
discoloration  of  the  skin  covering  it.  This  gradually  becomes  thinned,  and 
at  last  gives  way  ;  the  contents  of  the  tumour,  mixed  with  pus,  are  discharged 
through  the  aperture  in  its  wall,  in  the  form  of  a  dark  purplish  brown  or  plum- 
coloured  and  often  fetid  fluid,  intermixed  with  masses  of  soft  dark  coagula,  or 
of  the  drier  laminated  fibrixi,  which  in  appearance  may  not  inaptly  be  compared 
to  portions  of  raisins  or  dates.  This  may  be  accompanied  or  followed  by  the 
escape  of  florid  arterial  blood.    The  haemorrhage  may  occur  in  a  sudden 
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violent  gush,  to  which  tlie  patient  may  at  once  succumb  at  the  time  of  the 
rupture  of  the  tumour  ;  or  it  may  continue  in  small  quantities,  and,  after 
ceasing,  recur  from  time  to  time,  thus  gradually  exhausting  the  patient.  It  is 
this  recurrence  of  secondary  hemorrhage  that  constitutes  the  principal  danger 
after  suppuration  of  an  aneurism,  which  otherwise  is  not  a  source  of  any  very 
serious  risk  to  the  patient ;  about  one-fourth  only  of  the  cases  in  which  the 
sac  has  suppurated  have  had  a  fatal  termination,  and  in  almost  all  of  these 
death  resulted  from  haemorrhage.  The  patients  in  a  few  remaining  instances 
have  been  carried  off  l)y  some  special  accidents,  such  as  the  pressure  of  the  sac 
on  the  pharynx  or  oesophagus,  or  the  discharge  of  the  contents  of  the  tumour 
into  the  pleura  or  bronchial  tubes.  Hoemorrhage  is  more  likely  to  occur  when 
suppuration  takes  place  a  few  weeks  after  the  ligature  of  the  artery,  than  when 
a  longer  interval  lias  elapsed.  That  hfemorrhage  does  not  happen  more 
frequently  after  suppuration  of  the  sac  is  very  remarkable,  and  must  !;>e  owing 
either  to  the  artery  being  plugged  with  coagulum  above  and  below  the  origin 
of  the  aneurism,  or,  if  the  artery  be  pervious,  to  the  closure  of  the  mouth  of 
the  sac  by  coagulum.  It  is  owing  to  this  plugging  also,  that  in  many  cases 
the  fatal  bleeding  does  not  occur  at  the  moment  of  rupture,  but  only  after  a 
lapse  of  some  days,  or  even  weeks,  and  then,  as  a  rule,  owing  to  some  incautious 
movement  of  the  patient  by  which  the  coagulum  is  suddenly  disturbed.  Those 
cases  are  most  dangerous  in  which  pulsation  has  returned  in  the  sac  after  the 
ligature  of  the  vessel  but  before  the  supervention  of  suppuration  ;  as  in  these 
the  tumour  is  so  freely  supplied  with  blood  that,  if  it  burst,  fatal  htemorrhage 
will  with  certainty  occur. 

This  accident  is  more  likely  to  occur  in  aneurisms  of  the  axilla  or  groin, 
than  in  those  of  the  ham  or  of  the  neck.  The  proximity  of  the  ligature  and 
the  necessary  interference  with  the  sac  in  its  application,  especially  in  large 
axillary  or  inguinal  aneurisms,  is  undoubtedly  a  frequent  cause  of  it.  The  large 
size  which  these  tumours  rapidly  attain,  in  consequence  of  the  laxity  of  their 
areolar  connections,  also  favours  it.  Until  recently  it  was  believed  that  the 
occurrence  of  simple  coagulation,  instead  of  gradual  deposit  of  laminated 
fibrin,  was  an  important  factor  in  the  production  of  suppuration  of  the  sac  ; 
but  our  late  experience  of  the  treatment  of  aneurism  by  rapid  compression 
clearly  shows  that  the  danger  has  been  greatly  exaggerated.  In  other  cases  it 
is  probable  that  the  suppuration  of  the  sac  is  a  consequence  of  pyagmic  infec- 
tion from  the  wound,  corresponding  to  those  cases  in  which  we  find  the  for- 
mation of  pus  occurring  in  injured  or  diseased  tissues  at  a  distance  from  the 
septic  wound.  Besides  this,  it  has  been  very  justly  remarked  by  Porter,  that 
the  excessive  handling  and  frequent  examination  to  which  an  aneurismal 
tumour  is  usually  subjected  in  a  hospital  may  induce  inflammation  and 
predispose  to  suppuration. 

The  period  at  which  suppuration  of  the  sac  may  occur  after  the  ligature, 
varies  from  a  few  days  to  as  many  months.  In  the  majority  of  instances,  it 
would  appear  to  take  place  between  the  third  and  eighth  weeks  ;  later  than 
this  it  seldom  happens,  though  it  may  do  so  after  the  lapse  of  several  months, 
as  in  a  case  recorded  by  Astley  Cooper,  in  which  a  carotid  aneurism  suppurated 
at  the  eighth  mouth. 

Treatment. — When  an  aneurism  is  suppurating,  and  is  on  the  point  of 
giving  way,  it  will  be  better  to  make  an  incision  into  it  with  antiseptic 
precautions,  so  as  to  let  out  the  broken  down  contents  at  once.     It  must 
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then  be  treated  like  an  onlinaiy  abscess,  with  a  view  to  its  fillings  np  by 
!,Tanulation  ;  wliich,  however,  will  necessarily  be  a  slow  process,  in  conse- 
quence of  the  size  of  the  cavity.  During  the  whole  of  this  time  a  tourniquet 
should  be  kept  loosely  applied  npon  the  artery  above  the  sac,  so  as  to  be 
tightened  at  any  moment  if  bleeding  take  place.  If  hsemorrhage  have  already 
supervened,  the  case  is  attended  with  immediate  danger.  In  such  a  case  as 
this,  the  first  indication  is  clearly  to  arrest  the  flow  of  blood,  so  as  to  save  the 
patient  from  immediate  death.  This  can  best  be  accomplished  by  turning 
out  the  coagula  and  plugging  the  sac  with  lint  or  compressed  sponge,  retained 
in  situhja  firm  graduated  comi3ress  and  well  applied  roller.  The  htemorrhage 
having  thus  been  arrested  for  a  time,  the  Surgeon  should  consider  what  steps 
should  be  adopted  permanently  to  restrain  it.  In  some  cases,  indeed,  though 
these  are  exceptional,  the  plug  and  compress  may  be  sufficient  to  prevent  a 
recurrence  of  the  bleeding  ;  but  in  general  it  will  not  do  to  trust  to  these 
means,  unless  the  anatomical  relations  of  the  part  be  such  as  to  preclude 
more  active  measures. 

Various  plans  are  open  to  the  Surgeon  for  the  permanent  suppression  of  the 
bleeding.  The  sac  may  l3e  laid  open,  and  an  attempt  made  to  ligature  that 
jiortion  of  the  artery  from  which  the  blood  issues.  But  this  can  scarcely  be 
expected  to  succeed,  as,  in  the  majority  of  the  cases,  the  coats  of  the  vessel 
being  softened,  there  would  be  little  prospect  of  its  holding  a  ligature,  even 
if  it  were  possible  to  expose  it  before  the  patient  died  of  hjemorrhage. 
Indeed,  though  this  plan  has  several  times  been  tried,  I  am  not  aware  that  by 
it  the  Surgeon  has  ever  succeeded  in  arresting  the  bleeding  from  a  suppurating 
aneurismal  sac. 

The  application  of  the  actual  cautery  to  the  bleeding  orifice  would,  I  think, 
hold  out  a  better  chance,  more  particularly  if  the  blood  were  poured  out  from 
a  collateral  vessel  of  small  size.  In  this  way,  Morrison,  of  Monte  Video,  suc- 
ceeded in  arresting  the  bleeding  of  an  aneurism  in  the  groin  that  had  suppur- 
ated. Should  this  means,  however,  not  suffice  (and  it  is  the  only  means  that 
can  be  applied  in  many  situations,  as  in  the  groin  and  axilla),  there  is  no 
course  left  but,  in  those  situations  in  which  it  can  be  done,  either  to  ligature 
the  artery  higher  up  or  to  amputate.  The  application  of  a  ligature  nearer  the 
centre  of  the  circulation,  even  though  practicable,  appears  to  me  to  be  of  very 
doubtful  utility  ;  for  the  probability  is,  that  the  circulation  through  the  limb, 
embarrassed  as  it  must  have  been  by  the  first  ligature  and  by  the  subsequent 
distension  and  suppuration  of  the  sac,  will  be  so  much  interfered  with  when 
the  artery  is  tied  a  second  time,  that  gangrene  will  result ;  or  else  that  the 
collateral  circulation,  if  sufficiently  active  to  maintain  the  vitality  of  the  limb, 
will  also  keep  up  the  hajmorrhage.  In  these  circumstances,  the  only  course 
left  to  the  Surgeon  is  amputation  of  the  limb  when  the  aneurism  is  so  situated 
that  it  can  be  removed  in  this  way. 

4.  Gangrene  of  the  Limb. — The  general  subject  of  gangrene  of  a  limb, 
following  injury  and  ligature  of  the  main  artery,  has  already  been  described 
(Vol.  I.,  p.  461)  ;  and  we  have  at  present  to  consider  only  those  cases  in  which 
it  occurs  after  the  operation  for  aneurism. 

Causes. — If  the  aneurism  have  very  rapidly  attained  a  large  size,  it  may, 
by  its  pressure  on  the  collateral  vessels,  or  on  the  veins  in  its  vicinity 
(Fig.  458),  produce  such  an  amount  of  disturbance  in  the  circulation  of  the 
limb,  preventing  the  influx  of  arterial  or  obstructing  the  efflux  of  venous  blood, 
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as  to  occasion  a  great  liability  to  the  occurrence  of  gangrene.  But  perhaps 
the  principal  sonrce  of  danger  consists  in  the  aneurism  lerommg  suddenly  and 
vndchj  diffused,  more  particularly  in  those  CHses  in  whicli  the  anatomical 
relations  of  the  collateral  vessels  are  such,  as  in  the  ham,  that  they  may  readily 
and  uniformly  become  compressed  by  the  effused  blood.  In  these  cases,  the 
additional  embarrassment  induced  in  the  circulation  of  the  limb  by  the  ligature 
of  its  main  artery  will  readily  induce  gangrene  ;  and  hence  it  is  tliat,  in  diffuse 
aneurism  of  the  lower  extremity,  ligature  of  the  artery  is  so  commonly  followed 
by  mortification. 

Loss  of  blood,  either  in  consequence  of  secondary  hasmorrhage  or  in  any 
other  way  before  or  after  the  application  of  the  ligature,  is  very  apt  to  be 
followed  by  gangrene  ;  the  more  so,  if  it  have  been  necessary  to  apply  a 
ligature  to  a  higher  point  on  the  trunk  of  the 
vessel  than  had  previously  been  tied.  This 
secondary  ligature  of  a  large  artery  in  cases  of 
aneurism  has,  I  believe,  invariably  been  followed  by 
gangrene  of  the  limb,  when  done  in  the  lower 
extremity  ;  the  interference  with  the  collateral 
circulation  by  the  second  ligature  being  so  great, 
that  the  vitality  of  the  part  cannot  be  maintained. 

Besides  these  causes,  the  occurrence  of  erysipelas, 
exposure  of  the  limb  to  cold,  or  to  an  undue  degree 
of  liraf,  or  suljjecting  it  to  the  compression  of  a 
bandage,  may  be  attended  with  consequences  fatal 
to  its  vitality. 

The  period  of  supervention  of  gangrene  of  the 
limb  is  usually  from  the  third  to  the  tenth  day  ; 
it  seldom  occurs  before  this  period,  unless  incipient 
mortification  have  already  set  in  before  the  artery 
was  tied.  Gangrene  usually  follows  the  ligature 
of  the  external  iliac  at  an  earlier  period  than  that 
of  any  other  artery.  In  cases  of  aneurism,  the 
gangrene  is  always  of  the  dark  and  moist  variety, 
owing  to  its  being  commonly  dependent  on 
pressure  upon  the  large  venous  trunks  by  the  aneurismal  tumour. 

Treatment. — The  general  preventive  treatment  of  gangrene  following  the 
ligature  of  the  artery  for  aneurism  must  be  conducted  on  the  same  principles 
as  when  it  arises  after  the  ligature  of  arteries  generally  (Vol.  I.,  p.  4G3).  But 
some  special  modifications  of  it  are  required,  so  far  as  the  aneurism  is  con- 
cerned. When  the  gangrene  occurs  from  the  pressure  of  the  sac  upon  the 
accompanying  vein,  it  has  been  proposed  to  lay  the  tumour  open,  and  to 
turn  out  its  contents,  thus  removing  the  compression.  The  danger  of 
such  a  proceeding  consists  in  the  probability  of  the  occurrence  of  hemorrhage 
from  the  opening  made  into  the  sac,  and  in  the  risk  attending  suppuration 
set  up  in  the  sac  ;  yet  it  would  appear  that,  in  two  cases  in  which  this  practice 
was  adopted,  no  bad  results  followed.  Thus,  Lawrence  has  related  a 
case  of  diffused  aneurism  of  the  popliteal  artery,  in  which  this  plan  was  had 
recourse  to  with  the  best  results  ;  and  Benza  has  recorded  a  case  of  popliteal 
aneurism  in  which  the  same  method  was  adopted  in  consequence  of  great 
oedema  aud  incipient  gangrene  of  the  foot  ;  after  the  extracuou  of  a  quantity 
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of  flesh-like  fibrin  from  the  sac,  the  patient  made  an  excellent  recovery. 
These  cases  would  certainly  justify  the  Surgeon  in  adopting  such  a  course  wlien 
the  danger  of  gangrene  is  imminent,  and  dependent  on  the  size  and  pressure  of 
the  tumour.  Should,  ho\Yever,  the  gangrene  show  any  disposition  to  extend, 
or  should  there  be  hgemorrhage  from  the  sac  after  it  has  thus  been  laid  open, 
the  Surgeon  must  hold  himself  in  readiness  to  amputate  without  delay.  When 
gangrene  has  once  fairly  set  in,  there  is  no  reasonable  prospect  of  saving 
the  limb  ;  and  the  sooner  amputation  is  done  the  better.  The  limb  musl; 
always  be  removed  high  up  above  the  sac,  and  if  possible,  not  only  at  some 
distance  from  the  parts  that  have  mortified,  but  also  above  the  part  to 
which  the  serous  infiltration  that  precedes  mortification  has  extended. 
The  upper  extremity  must  generally  be  removed  at  the  shoulder-joint  ;  the 
lower  above  the  middle  of  the  thigh.  In  these  cases  there  will  generally 
be  a  considerable  amount  of  hismorrhage,  and  many  vessels  will  require  to 
be  tied  in  the  stump,  in  consequence  of  the  enlargement  of  the  collateral 
circulation. 

CoMPKESSiON  BY  INSTRUMENTS. — In  consequence  of  the  danger  and 
difficulties  attending  the  use  of  the  ligature.  Surgeons  have  endeavoured  to 
treat  aneurism  by  compression.  The  employment  of  direct  pressure  on  the 
aneurism  was  almost  naturally  suggested  as  a  means  of  counteracting  its  exten- 
sion by  the  pressure  of  the  blood  from  within,  and  has  consequently  been  appiici 
from  a  very  early  period.  This  plan  was  first  employed  by  Bourdelot  at  the 
close  of  the  seventeenth  century  ;  afterwards  by  Geuga,  Heistei',  Guattani 
and  others.  These  Surgeons  made  the  pressure  directly  upon  the  sac  ;  and 
Guattani  and  Flajani  relate  several  cures  which  they  effected  in  this  way;  but 
the  method  was  so  uncertain  in  its  results,  and  so  dangerous  from  its  tendency 
to  cause  inflammation  of  the  sac,  that  it  fell  into  disuse.  The  French  Surgeons 
introduced  a  modification  of  the  pressure  plan,  by  laying  open  the  sac,  clearing 
out  its  contents,  and  applying  the  pressure  directly  over  the  opening  into  the 
vessel.  Deschamps  exposed  the  artery  leading  to  the  sac,  and  compressed  this 
with  an  instrument  which  he  termed  the  "  jijresse-artere.^'  These  barbarous 
modes  of  treatment,  however,  were  entirely  set  aside  by  the  facility  and  com- 
parative success  of  the  Hunterian  operation  ;  and  compression  in  aneurism 
M'as  rarely  j^ractised  by  Surgeons  after  the  great  step  made  by  John  Hunter  in 
the  treatment  of  this  disease.  Yet  we  find  that  Hunter  himself,  Blizard,  and 
Freer  attempted,  though  without  success,  to  cure  this  disease  by  pressure  on 
the  artery  leading  to  the  sac.  Pelletan  and  Dubois  appear  to  have  been  the 
first  who  successfully  applied  pressure  to  the  artery  above  the  sac,  instead 
of  to  the  aneurism  itself ;  this  was  in  1810.  After  this  period,  various 
attempts  were  made  methodically  to  treat  aneurisms  in  this  way  ;  but 
the  merit  of  having  introduced  the  practice  of  compression  in  the  treat- 
ment of  aneurism  into  modern  surgery,  and  of  having  established  the  true 
principles  on  which  it  acts,  incontestably  belongs  to  the  Dublin  Surgeons ; 
amongst  whom  the  names  of  Hutton,  Bellingham,  Tufnell,  and  Carte  deserve 
especial  mention. 

Principle  of  Compression. — In  the  early  trials  of  the  cure  of  aneurism 
by  compressing  the  artery  on  the  cardiac  side  of  the  tumour,  the  Surgeons 
who  employed  this  method  acted  on  an  erroneous  theory  ;  and,  the  principle 
not  being  understood,  the  practice  was  bad.  It  was  supposed  to  be  necessary, 
in  order  that  a  cure  might  take  place,  that  the  whoh  flow  of  blood  through  the 
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artery  should  be  arrested  ;  that  inflammation  of  the  vessel  at  the  point  com- 
pressed should  be  set  up  ;  and  that  the  consolidation  of  the  aneurism  depended 
upon  the  obstruction  of  the  vessel  consequent  upon  this  inflammation.  This 
led  to  the  employment  of  such  forcible  compression,  with  the  view  of  exciting 
inflammation  in  the  artery,  that  the  patient  could  seldom  bear  it  for  a  suflicient 
length  of  time  to  effect  a  cure  ;  sloughing  of  the  skin  commonly  resulted  from 
the  severity  of  the  pressure  to  which  it  was  subjected.  The  Dublin  Surgeons 
however  pointed  out  the  error  of  this  doctrine,  and  laid  down  as  the  principle 
of  the  practice,  that,  in  the  majority  of  cases,  the  cure  is  brought  about  when 
the  artery  is  compressed,  in  pi'ecisely  the  same  way  as  when  it  occurs  spon- 
taneously, or  when  the  Hunterian  operation  is  performed — viz.,  by  the  deposit 
of  stratified  fibrin,  and  by  the  consequent  consolidation  of  the  aneurism 
(Fig.  45ii),  aided  by  the  contraction  of  the  walls  of  the  sac.  It  was  furthei 
shown  that,  as  in  the  case  ol'  ligature  of  the  vessel,  it  was  not  necessary  that 
the  whole  of  the  circulation  through  the  aneurism  should 
be  permanently  arrested,  but  merely  that  it  should  be 
lessened  to  such  an  extent  as  to  induce  the  deposit  of 
laminated  fibrin  in  the  sac,  and  that,  if  the  pressure  were 
properly  conducted,  the  artery  was  in  no  way  injured  or 
occluded  at  the  part  compressed.  The  recognition  of  the 
true  principles  on  which  compression  of  the  artery  leading 
to  the  sac  cures  the  aneurism  has  led  to  impoitant  results  ; 
for  as  the  severe  pressure  that  was  formerly  considered 
necessary  is  now  known  not  only  to  be  unnecessary,  but  to 
be  absolutely  injurious,  no  amount  of  compression  is  exer- 
cised beyond  what  is  requisite  to  moderate  the  flow  of  blood 
into  the  sac  ;  no  attempt  being  made  to  compress  the 
artery  so  severely  as  to  lead  to  its  obliteration  by  inflam- 
mation. 

But,  although,  where  the  pressure  is  moderate  or  the 
anastomosing  circulation  free,  the  consolidation  of  the  con- 
tents of  the  sac  takes  place  in  the  way  that  has  just  been 
described,  it  would  be  an  error  to  suppose  that  this  is  the 
process  by  which  the  aneurism  becomes  cured  in  all  cases  in  which  recourse  is 
had  to  compression.  There  can  be  no  doubt  that  in  some  cases,  in  which 
consolidation  has  taken  place  in  a  few  hours  after  the  employment  of  pressure, 
coagulation  of  the  contents  of  the  sac  has  suddenly  occurred  ;  and  this  sudden 
coagulation,  which  at  one  time  was  dreaded  by  Surgeons,  has  been  found  by 
increased  experience  to  be  in  the  highest  degree  advantageous,  as  leading  to  a 
more  rapid  cure. 

In  the  tubular  form  of  aneurism,  which  is  far  less  frequent  than  the  saccu- 
lated in  the  extremities,  the  cure  appears  to  take  place,  if  it  occurs  at  all,  rather 
by  the  gradual  contraction  of  the  partially  emptied  sac  than  either  by  the  slow 
deposit  of  laminated  fibrin,  or  by  the  I'apid  and  almost  sudden  coagulation 
of  its  contents.  The  sac  gradually  shrinks,  and  shreds  of  fibrin  only  are 
found  adherent  to  its  sides.  But  although  I  beheve  that  the  condition  of  the 
aneurism,  whether  sacculated  or  tubular,  has  a  considerable  influence  upon 
the  mode  in  which  compression  acts  in  effecting  a  cure,  and  also  upon  the  time 
that  is  occupied  in  the  treatment,  this  being  much  shorter  in  the  sacculated 
than  in  the  tubular  iorm  of  the  disease  ;  yet  there  can  be  no  doubt  that  this 


Fig.  459.— Sac  of 
Aneurism  cured  by 
Compre.ssioii  :  De- 
posit of  Laminated 
Fibrin. 
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greatly  upon  a 
of  luiuor  circum- 
triflino-  in  itself. 


is  materially  inSuenced  also  by  two  other  circumstances — viz.,  the  condition  of 
the  blood  within  the  sac,  and  the  completeness  of  the  compression. 

When  the  sac  is  filled  with  fluid  blood,  and  the  compression  is  not  un- 
interruptedly complete,  the  sac  appears  to  empty  itself  to  a  considerable 
extent,  and  eventually  to  consolidate  by  the  deposit  of  laminated  fibrin.  But, 
if  the  sac  already  contain  some  solidified  layers,  and  the  compression  be  con- 
tinuous and  complete,  the  coagulation  of  the  remaining  fluid  part  of  its  blood 
is  apt  to  take  place  rather  suddenly.  But  in  all  cases  the  contraction  of  the 
sac,  consequent  upon  the  arrest  or  restraint  of  the  current  of  blood  into  it,  is 
an  important  element  in  the  cure.  There  is  a  preparation  in  the  Museum  of 
University  College  (Fig.  4G0),  illustrative  of  this  mode  of  cure. 

It  would  thus  appear  that  the  cure  of  an  aneurism  may  take  place  in  three 
different  ways  :  1,  by  the  slow  deposit  of  laminated 
fibrin  ;  2,  by  rapid  coagulation  of  the  contents  of 
the  sac  ;  3,  by  contraction  of  the  sac.  The  particular 
mode  of  cure  will  depend  upon  the  completeness  of  the 
compression  and  the  more  or  less  perfect  arrest  of  the 
blood  in  the  sac,  the  coagulability  of  that  blood,  and 
the  shape  of  the  aneurism. 

Circumstances  Influencing 
success  of  compression  depends 
scrupulous  attention  to  a  number 
stances,  which,  though  each  be 
become  of  importance  when  taken  together.  During 
the  whole  time,  also,  the  patient's  general  health  should 
be  attended  to  in  accordance  with  those  principles  that 
have  already  been  laid  down  in  speaking  of  the  con- 
stitutional treatment  of  the  disease.  The  irritability 
of  the  system  must  also  be  lessened,  if  necessary,  by 
the  use  of  opiates  or  of  chloral  ;  and  the  patient 
should  be  put  into  a  comfortable  bed,  with  firm  and 
well-secured  pillows  and  mattresses,  so  that  his  position  may  not  be  changed. 
As  it  is  principally  in  aneurism  of  the  lower  extremity  that  compression  can 
be  employed,  we  shall  proceed  to  describe  the  method  of  its  application 
here. 

Application  of  the  Compressor. — The  thigh  should,  if  necessary,  be 
shaved.  The  skin  should  then  be  powdered,  and  the  limb  bandaged  with  a 
soft  roller  ;  a  pad  being  laid  on  the  tumour.  Pillows  must  then  be  comfort- 
ably arranged  under  it,  the  knee  being  semi-flexed.  Much  of  the  success  of 
the  treatment  will  depend  upon  the  kind  of  instrument  used.  The  ordinary 
horse-shoe,  or  Signorini's  tourniquet,  was  the  one  first  emjjloyed,  and  this  will, 
in  many  cases,  answer  the  purpose  perfectly  well  ;  but,  as  it  is  somewhat 
difficult  to  regulate  the  pressure  with  this  instrument,  and  as  it  is  not  unfre- 
quently  exercised  too  powerfully,  it  has  generally  given  place  at  the  present  day 
to  the  very  ingenious  apparatus  of  Carte,  which,  as  it  substitutes  an  elastic 
force  derived  from  vulcanized  india-rubber  liands  for  the  unyielding  pressure 
of  the  screw,  accommodates  itself  better  to  the  limb,  and  is  less  likely  to 
produce  injurious  compression.  This  instrument  as  well  as  the  other  contriv- 
ances which  have  at  various  times  been  invented  for  the  treatment  of 
aneurism  by  compression,  are  described  by  Bellingham  and  Tufnell,  in  their 


Fig.  460.— Sac  of  Tubular 
Aneurism  cured  by  Compres- 
sion :  Contraction  of  Sac, 
and  irregular  Deposit  of 
Fibrin. 
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works  on  this  subject,  to  which  I  must  refer  for  a  fuller  account  than  I  can 
here  give. 

In  applying  the  compressor,  especial  care  must  be  taken  that  it  is  well 
padded  in  every  part,  so  as  not  to  gall  the  skin.  In  some  of  the  early  cases 
in  which  I  saw  compression  employed  in  Loudon  by  means  of  the  horse-shoe 


Fig.  461.— Compressor  for  the  Middle  of  the  Thigh. 


Fig.  462. — Compressor  for  the  Groin. 


tourniquet,  much  inconvenience  resulted  from  want  of  attention  to  this  point. 
The  tendency  to  irritation  of  the  skin  is  much  lessened  by  powdering  the  limb, 
and  the  removal  of  the  hairs  by  shaving.  In  order  to  keep  up  continuous 
pressure,  and  at  the  same  time 
to  prevent  injury  to  the  skiu,  it 
is  of  very  great  consequence  that 
two  instruments  should  be  used 
at  the  same  time,  so  that  when 
one  is  screwed  down  the  other 
may  be  loose  ;  these  instruments 
need  not  be  placed  close  together. 
If  the  aneurism  be  in  the  ham, 
it  will  be  sufficient  for  one  (Fig. 
4(')2)  to  be  applied  to  the  groin, 
whilst  the  other  (Fig.  461)  is  put 
upon  the  middle  of  the  thigh 
(Fig.  403).  In  using  the  instru- 
ment, the  great  point  is  to  control 
the  circulation  with  the  minimum 

of  pressure.  In  order  to  do  this,  the  first  instrument  should  be  screwed  down 
so  that  all  pulsation  ceases  in  the  tumour,  but  still  not  so  tightly  as  completely 
to  arrest  all  the  flow  of  blood  through  it.  As  the  pressure  exercised  by  this 
becomes  painful,  the  second  compressor  must  be  screwed  tight,  and  then  the 
first  may  be  slackened.    In  this  way  an  alternation  of  pressure  can  be  kept 


463. — Two  Coiripressors  api^lied  for  Femoro- 
popliteal  Aneurism. 
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up  without  much  paiu  or  inconvenience.  If  possible,  the  patient  should  be 
taught  how  to  manage  the  instrument  himself,  and  will  often  find  occupation 
and  amusement  in  doing  so.  If,  however,  it  excite  much  pain  or  irritation,  it 
may  be  necessary  to  give  opiates  or  chloral  hydrate.  The  pressure  should,  if 
possible,  be  continued  during  sleep  ;  but  if  it  prevent  the  patient  from  taking 
his  natural  rest,  the  suggestion  made  by  Tufnell,  of  unscrewing  the  instrument 
slightly,  and,  when  the  patient  is  asleep,  gently  tightening  it  again  without 
awakening  liim,  may  advantageously  be  adopted  ;  it  is  indeed  surprising  how 
very  little  unscrewing  will  relieve  the  pain  of  the  compression.  A  large  cradle 
should  be  placed  over  the  patient's  body,  so  that  the  weight  of  the  bed-clothes 
may  be  taken  off  the  apparatus,  and  that  the  patient  may  manage  it  without 
risk  of  disturbance.  Should  there  still  be  much  uneasiness,  the  instrument 
might  be  taken  off  for  a  few  hours,  and  compression  kept  up  in  an  inter- 
mittent manner.  Even  in  such  circumstances  as 
these,  consolidation  of  the  sac  may  ensue. 

The  employment  of  a  iveight  may  sometimes  ad- 
vantageously be  substituted  for  the  clamp,  and  often 
occasions  less  distress  to  the  patient.  For  this  pur- 
pose the  apparatus  shown  in  Fig.  464  will  befonnd 
very  useful.  A  very  simple  instrument  is  Tufnell's 
compressor,  I'epresented  in  Figs.  -IGo,  4()(;.  It 
consists  of  little  more  than  a  trnss-spring,  with 
a  pad  to  compress  the  artery,  and  straps  to  fix 
it  in  its  place,  and  increase,  by  being  tightened, 
the  force  of  the  compression. 

Compression  under  Ansestlietics. — In  some 
cases,  in  which,  from  the  situation  of  the  aneurism, 
deep  and  severe  pressure  is  required  to  control  the 
circulation,  the  pain  becomes  so  unendurable  that 
the  patient  cannot  submit  to  the  treatment  suffi- 
ciently long  for  a  good  effect  to  be  produced. 
Opium  or  chloral  hydrate  may  then  possibly 
enable  him  to  bear  the  pressure,  but  more  complete 
comfres'on^The^di™!^^^^  narcotlsm  is  often  necessary.    In  these  circum- 

line  shows  the  positiou  of  the  limb,    stauccs  chloroform  bccomcs  a  most  useful  adjunct  : 

and  by  prolonging  the  anajsthcsia  for  several 
hours,  the  amount  and  duration  of  pressure  requisite  to  effect  a  rapid  cure 
may  be  maintained.  In  this  way  W.  Murray  of  Newcastle — to  whom  is  due 
the  merit  of  first  employing  prolonged  anaesthesia  as  an  adjunct  to  compres- 
sion— cured  an  aneurism  of  the  abdominal  aorta  by  keeping  up  pressure  on 
that  vessel  for  five  hours  under  chloroform.  Heath  of  Newcastle  cured  an 
aneurism  of  the  external  iliac  by  compressing  the  abdominal  aorta  for  seven 
hours  under  chloroform  ;  j\[apother  of  Dublin  treated  an  ilio-femoral  aneurism 
successfully  by  compressing  the  common  iliac  artery  for  four  and  a  half  hours ; 
and  Lawson  cured  an  inguinal  aneurism  by  pressure  on  the  abdominal  aorta 
for  four  hours.  In  two  cases  of  popliteal  aneurism  I  kept  up  completely 
obstructing  pressure  on  tlie  common  femoral  artery,  under  chloroform,  for 
twelve  hours.  By  these  means  the  only  serious  objection  to  the  employment 
of  pressure,  and  the  most  common  cause  of  its  failure,  may  be  prevented  ; 
and  it  is  clear  that,  under  chloroform,  pressure  may  be  applied  to  arteries. 


EFFECTS  OF  COMPRESSIOX. 


Fig.  465. — Tufnell's  Compressor. 


such  as  the  subclavian  and  carotid,  on  which  it  could  not  otherwise  be 
used. 

The  Effects  upon  the  aneurism  vary  considerably.    In  some  cases  it 


Fig.  400. — Tufneirs  Compressor  applied. 


rapidly  and  suddenly  solidifies  ;  more  commonly,  however,  this  is  a  gradual 
process,  the  aneurism  becoming  more  painful  and  more  solid,  with  less  pulsa- 
tion and  bruit.    As  the  solidification  takes  place,  there  is  usually  some 
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restlessness,  a  feeling  of  general  uneasiness,  and  of  constitutional  disturbance, 
which  is  best  quieted  by  opiates.  As  the  pressure  is  continued,  and  the 
tumour  begins  to  harden,  the  anastomosing  vessels  enlarge,  with  a  good  deal 
of  burning  pain  in  the  limb  generally,  and  arterial  pulsation  m  situations 
where  usually  none  is  naturally  felt.  The  abnormal  pulsation  is  always 
found  to  occur  in  much  the  same  situations,  the  same  vessels  appearing  to 
undergo  dilatation.  Thus  I  have  had  more  than  one  opportunity  of  confirm- 
ing Tufnell's  remark  that  in  the  treatment  of  pophteal  aneurism  by  com- 
pression, three  arteries  will  be  found  to  be  enlarged,  one  of  which  passes  over 
the  centre  of  the  tumour,  another  over  the  head  of  the  fibula,  and  the  third 
along  the  inner  edge  of  the  patella.  Tufnell  also  states  that  the  severe  burning 
pain  which  is  felt  in  these  cases  is  owing  to  the  artery  accompanying  the 
communicans  peronei  nerve  being  enlarged.  After  complete  solidification  of 
the  tumour  has  taken  place,  the  compression  ought  to  be  continued  for  at 
least  forty-eight  hours,  so  as  to  guard  against  a  relapse. 

The  Duration  of  th.e  Treatment  varies  very  greatly.  In  some  cases,  as 
above  stated,  the  tumour  has  become  solidified  in  a  few  hours  or  in  two  or 
three  days.  In  other  instances,  the  treatment  has  required  to  be  protracted 
ibr  more  than  three  months  before  a  cure  has  resulted.  In  26  cases  of  femoral 
or  popliteal  aneurism  cured  by  compression  '  in  the  London  hospitals,  the 
average  time,  according  to  Hutchinson,  was  nineteen  days.  Barwell  has 
collected  from  American,  British,  and  Continental  journals  all  the  recorded 
cases  of  popliteal  aneurism  cured  by  compression  in  the  ten  yeai'S  1870  to  1871) 
inclusive,  and  he  gives  the  following  statistics  of  the  duration  of  the  treatment. 
For  instrumental  compression  the  longest  period  was  7  weeks,  the  shortest  21- 
hours,  the  mean  of  19  cases  in  which  the  time  was  recorded,  12  days  ;  for 
digital  compression,  the  longest  period  was  21  days,  the  shortest  -kl  hours,  and 
the  mean  of  13  cases  5^  days  ;  for  combined  instrumental  and  digital  com- 
pression the  longest  period  was  six  months,  the  shortest  44  hours,  and  the  mean 
of  12  cases  44^  days.  Much,  of  course,  will  depend,  in  this  respect,  on  the 
constitution  of  the  patient,  and  on  the  condition  of  the  tumour  ;  those  circum- 
stances which  are  most  favourable  to  the  spontaneous  cure  of  the  aneurism 
will  also  influence  the  rapidity  of  the  'cure  by  compression.  There  are,  un- 
doubtedly, certain  conditions  of  the  blood  in  which  it  is  little  disposed  to 
coagulate,  and  in  these  cases  the  duration  of  the  treatment  will  necessarily  be 
prolonged.  So  also,  when  the  aneurism  is  tubular,  we  must  expect  that  the 
blood  which  passes  freely  through  it  in  the  direct  current  of  the  circulation 
will  be  slower  in  depositing  layers  of  fibrin  than  when  the  disease  is  saccu- 
lated, and  thus  contains  a  residuum  of  blood  that  is  not  so  directly  influenced 
by  the  current  through  the  sac.  In  the  early  days  of  this  treatment  there 
was  an  indisposition  on  the  part  of  Surgeons  to  apply  compression  very 
firmly,  and  a  longer  time  was  expended  over  it  than  is  now  generally 
the  case  ;  and  the  example  set  by  Murray,  with  regard  to  abdominal  aneurism, 
has  been  followed  with  success  in  respect  to  the  femoral,  popliteal,  and 
other  forms  of  the  disease,  the  compressor  being  screwed  down  tight  on 
the  artery  so  as  completely  to  arrest  for  the  time  all  circulation  through  the 
sac,  the  patient  being  kept  under  chloroform,  and  the  cure  effected  in  a  few 
hours. 

Applicability. — Of  the  great  value  of  compression  in  the  treatment  of 
aneurism,  there  can  be  no  doubt ;  more  especially  when  the  tumour  is  situated 
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in  the  arteries  of  the  lower  extremity  below  the  middle  of  the  thigh.  In 
aneurism  occurring  in  the  vicinity  of  the  trunk,  as  in  the  iliac,  the  carotid, 
subclavian,  and  axillary  arteries,  it  is  generally  not  so  applicable  ;  although, 
as  we  have  already  seen,  aneurisms  in  the  groin  have  been  cured  by  compres- 
sion of  the  abdominal  aorta,  or  of  the  iliac  artery.  Spontaneous  aneurism  is 
extremely  rare  in  the  upper  extremity  ;  and,  as  the  traumatic  forms  of  the 
disease  which  occur  here  generally  require  that  the  sac  should  be  laid  open,  it 
is  seldom  found  necessary  to  have  recourse  to  it  in  this  part  of  the  body, 
though  it  may  be  and  has  been  successfully  applied  to  the  brachial  artery. 

The  great  question  with  regard  to  compression  appears,  after  all,  to  be 
whether  it  possesses  any  special  advantages  over  the  ligature,  in  the  treatment 
of  those  aneurisms  in  which  its  employment  is  practicable.  The  principal 
objections  that  have  been  urged  against  it  are,  that  its  employment  is  more 
painful  and  tedious  than  the  use  of  the  ligature  ;  and  that  those  cases  that  are 
unpromising  to  the  ligature,  or  that  require  amputation  rather  than  deligation 
of  the  artery,  are  equally  unfavourable  to  compression,  and  cannot  be  saved  by 
its  employment. 

To  these  objections  it  may  with  justice  be  answered  that  the  pain  attendant 
on  the  employment  of  compression  depends  very  greatly  upon  the  skill  and 
care  with  which  the  apparatus  is  managed,  as  well  as  upon  the  kind  of  instru- 
ment used,  being  certainly  much  diminished  when  Carte's  elastic  compressor 
is  employed  ;  and  that,  as  has  already  been  shown,  the  pain  may  be  overcome 
by  the  use  of  anfestbetics.  With  regard  to  the  relative  tediousness  of  the 
treatment  under  the  two  plans,  it  would  appear  that  in  reality  there  is  but 
little  difference  ;  for  although  some  cases,  in  which  compression  is  used,  are 
prolonged  over  a  considerable  space  of  time,  yet  they  do  not  occupy  more  than 
is  often  consumed  when  accidents  of  various  kinds  follow  the  use  of  the 
ligature  ;  and  it  not  unfrequently  happens  after  compression,  but  can  never 
occur  after  the  employment  of  the  ligature,  that  the  patient  is  cured  of 
his  disease  in  a  few  hours  or  days.  Taking  the  averages,  however,  we 
find  that  in  the  Dublin  cases  the  treatment  lasted  twenty-five  days,  and 
in  the  London  cases  collected  by  Hutchinson  but  nineteen,  and  this  is 
not  very  difl'ei'ent  from  what  formerly  happeued  when  silk  ligatures  were 
applied  so  as  to  cut  through  the  artery  and  be  finally  Avithdrawn  from  the 
wound  ;  for  of  fifty-four  cases  recorded  by  Trisp  in  which  the  femoral  artery 
was  tied,  the  average  time  for  separation  of  the  ligature  was  eighteen  days, 
and  if  to  this  a  week  more  were  added  for  the  closure  of  the  wound,  and  for 
the  treatment  of  the  various  accidents  that  often  accompanied  and  followed 
ligature,  we  should  probably  be  within  the  mark,  and  yet  only  bring  the 
duration  of  the  treatment  by  the  two  methods  to  the  same  level.  In  the 
present  day,  however,  ligatures  which  are  either  absorbable,  or  are  intended 
to  become  enclosed  in  the  wound,  are  almost  universally  employed;  and,  as 
with  the  improved  methods  of  treating  wounds,  union  by  first  intention,  or 
within  ten  days,  is  the  rule,  the  treatment  by  ligature  has  come  to  be  the 
more  speedy  mode  of  cure. 

Surgeons  will,  however,  eventually  be  guided  in  their  estimate  of  the  value 
of  these  two  plans,  not  so  much  by  the  question  of  submitting  their  patients 
to  a  slightly  more  painful  or  tedious  treatment,  as  by  the  comparative  risk  to 
life  entailed  by  one  or  other  method.  Upon  this  point  statistics  have  yet  to 
be  collected  ;  partly  because  the  unsuccessful  cases  of  ligature  have  not  been  so 
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commonly  publislicd  as  the  successful  ones,  and  partly  because  sufficient  time 
has  hardly  yet  elapsed  since  the  general  adoption  of  absorbable  ligatures  and 
antiseptic  treatment  to  enable  us  to  form  a  correct  conclusion  as  to  the 
diminution  in  the  death-rate  that  may  be  effected  by  their  use.  Statistics 
published  by  Bellingham  in  1851  (Med.-Chir.  Trans.,  Vol.  XXXIV.),  and  by 
Holmes  in  his  Avell  known  Lectures  on  the  Treatment  of  Aneurism  in  1S74, 
showed  clearly  that  though  the  treatment  of  popliteal  aneurism  by  compression 
is  attended  with  scarcely  any  direct  danger  to  the  patient,  it  very  frequently 
tails  to  cure  the  disease.  On  the  other  hand,  ligature  of  the  femoral  artery  is 
far  more  certain  as  a  means  of  cure  though  necessai'ily  attended  with  more 
direct  danger  from  the  operation,  a  danger  which  the  statistics  show  has 
progressively  decreased  during  the  last  thirty  years.  The  latest  statistics  on 
this  subject  are  those  published  in  1883  by  Barwell  in  his  admirable  article 
on  Aneurism  in  the  International  Encyclopaedia  of  Surgery.  He  has  there 
collected  148  cases  of  popliteal  aneurism  treated  by  compression  between 
1870  and  1880.  Of  these,  68  were  successful,  while  80  ended  in  failure. 
Of  the  unsuccessful  cases,  57  submitted  to  ligature,  2  went  away  unrelieved, 
4  suffered  amputation,  and  6  died.  Of  the  (i  deaths,  2  occurred  from  rupture 
of  the  sac,  2  from  "  thrombosis,"  1  i'rom  gangrene,  and  in  one  the  cause  was 
not  stated.  During  the  same  period,  07  cases  of  ligature  occurred  in  six  of 
the  chief  London  hospitals.  Of  these,  10  died.  If  these  are  further  sub- 
divided, it  will  be  found  that  out  of  32  cases  which  occurred  in  the  first  half 
of  the  decade,  7  died  and  2  underwent  subsequent  amputation  ;  while  from 
1875  to  1879  inclusive,  35  cases  occurred,  with  3  deaths  and  no  amputations. 
Whether  this  great  improvement  is  merely  accidental,  or  is  the  result  of  the 
improvement  in  the  material  used  as  the  ligature  and  in  the  treatment  of  the 
wound,  remains  to  be  seen,  but  there  is  great  reason  to  believe  that  the  latter 
is  the  true  explanation. 

If  compression  fail,  ligature  may  be  applied  in  some  cases  wnth  a  better 
prospect  of  success  than  if  compression  had  not  previously  been  tried,  that 
treatment  having  caused  the  collateral  circulation  to  enlarge,  and  thus 
lessened  the  tendency  to  gangrene.  If,  however,  we  take  the  general  average 
of  those  cases  that  have  been  submitted  to  ligature  after  the  failure  of  com- 
pression, we  shall  find  that  the  result  is  not  so  satisfactory  as  w^heu  the 
ligature  has  been  employed  as  the  primary  method  of  treatment.  Thus  I 
find  that,  out  of  40  cases  in  which  the  ligature  was  employed  after  com- 
jiression  had  failed,  there  were  Ki  deaths.  This  is  probably  not  so  much 
due  to  the  previous  employment  of  compression,  as  to  the  same  causes  in- 
terfering with  the  consolidation  of  the  tumour  after  the  ligature  that  had 
pre\ented  the  success  of  the  compression  treatment.  With  regard  to  the 
facility  of  ligaturing  an  artery  such  as  the  femoral,  after  compression  has 
been  tried  and  has  iailed,  it  must  be  admitted  that  the  difficulties  are  in- 
creased. The  sheath  of  the  vessels  is  apt  to  become  thickened,  and  the 
artery  and  vein  are  perhaps  less  easily  separable  than  when  pressure  has  not 
previously  been  employed. 

It  should  also  not  be  forgotten  that  in  some  cases,  as  when  aneurism  is 
complicated  with  heart  disease,  or  occurs  in  a  very  broken  and  unhealthy 
constitution,  in  which  the  operation  necessary  for  ligature  would  be  scarcely 
or  not  at  all  admissible,  compression  may  safely  be  employed. 

After  carefidly  considering  the  relative  merits  of  the  two  plans  of  treatment, 
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I  think  we  may  conclude  that,  though  in  some  few  cases  neither  ligature  nor 
compression  can  be  adopted,  and  amputation  is  the  sole  resource,  yet  in  others 
compression  can  be  employed  when  it  would  not  be  safe  to  have  recourse  to 
the  ligature  ;  and  that,  in  all  ordinary  cases  of  femoral  and  popliteal  aneurism 
especially,  compression  should  be  preferred  to  the  hgature,  inasmuch  as  it  is 
not  a  more  tedious  method  of  cure,  while  it  is  infinitely  safer.  At  the 
same  time,  it  must  not  be  forgotten  that  its  success  depends  very  greatly 
on  the  continuous  care  bestowed  upon  the  case  during  the  progress  of  the 
treatment. 

Digital  Compression.— Shortly  after  the  introduction  of  the  treatment  of 
aneurism  by  instrumental  compression,  the  fingers  were  used  as  an  adjunct  to 
the  mechanical  means  in  use.  Thus  Greatrex,  in  1845,  directed  a  patient  to 
keep  up  compression  by  means  of  the  fingers,  where  the  tourniquet  had  been 
used,  and  required  to  be  loosened.  In  184G  Vanzetti,  then  Professor  of 
Surgery  at  Charkoif,  tried,  but  unsuccessfully,  to  cure  a  large  popliteal 
aneurism  by  compression  of  the  femoral  with  the  fingers  only,  continued 
for  two  days.  It  M'as  not  until  seven  years  later,  when  Professor  at  Padua, 
that  Vanzetti  had  an  opportunity  of  putting  this  method  successfully 
in  practice,  and  to  establish  it  as  a  distinct  means  of  curing  aneurisms. 
But  although  this  merit  is  undoubtedly  due  to  Vanzetti,  we  must  credit 
Knight  of  Newhaven  (U.  S.  A.)  with  the  first  successful  case — he  having,  in 
1848,  cured  a  very  large  popliteal  aneurism  by  digital  compression,  maintained 
for  forty  hours. 

In  this  plan  of  treating  aneurisms,  no  apparatus  of  any  kind  is  used  ;  but 
the  circulation  through  the  artery  leading  to  the  tumour  is  controlled  by  the 
pressure  of  the  finger.  In  order  to  carry  it  out  there  must  be  relays  of 
assistants,  each  of  whom  compresses  the  vessel  for  about  ten  minutes  at  a  time. 
The  pressure  should  be  applied  in  the  way  that  is  represented  in  Fig.  19, 
Vol.  I.,  p.  .53.  The  fatigue  may  be  very  materially  lessened  by  placing  a  6  or 
8  lb.  weight  on  the  compressing  finger.  With  such  aid  each  assistant  may 
be  able  to  keep  up  the  pressure  for  half  an  hour  at  a  time.  As  soon  as  his 
fingers  become  fatigued,  but  before  he  relaxes  the  pressure,  another  assistant 
compresses  the  vessel ;  and  thus  the  circulation  through  it  may  be  uninter- 
ruptedly controlled.  In  this  way  aneurisms  of  the  popliteal  artery,  in  the 
orbit,  at  the  bend  of  the  arm,  and  in  the  groin,  have  been  successfully  treated 
— the  tumour  having  in  some  instances  become  consolidated  in  a  few  hours. 
The  effect  of  digital  compression  and  the  rapidity  of  cure  would  be  increased 
by  the  application  of  direct  pressure  to  the  tumour,  and  by  the  previous 
employment  of  proper  constitutional  means  ;  it  might  in  some  cases  be  very 
advantageously  conjoined  with  the  treatment  by  flexion.  But  its  chief 
advantages  seem  to  be,  that  it  is  applicable  to  arteries,  as  those  at  the  root 
of  the  neck,  to  which  it  might  be  difiicult  to  apply  any  kind  of  compressor, 
and  that  it  can  be  employed  when  no  apparatus  is  obtainable. 

Esjiarch's  Elastic  Baxdage  has  been  used  with  a  certain  amount  of 
success  in  the  treatment  of  external  aneurisms.  It  was  first  employed  in  these 
cases  by  Sir  "Walter  Reid,  R.N.  in  1875.  Pearce  Gould,  who  has  carefully 
investigated  this  method  of  treatment,  has  collected  details  of  72  cases  in 
which  it  has  been  employed.  ()f  these  he  finds  that  :M)  were  cured,  in  30  the 
treatment  was  unsuccessful,  in  5  death  resulted,  and  in  the  remaining  2  the 
result  was  doubtful. 
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The  treatment  has  been  applied  cliiefly  to  aneurisms  of  the  popliteal  artery, 
but  in  a  few  cases  it  has  been  successfully  employed  in  other  situations.  The 
objects  in  view  are,  first,  to  empty  the  whole  limb  of  blood  as  far  as  possible,  with 
the  exception  of  the  sac  and  the  part  of  the  artery  in  immediate  connexion 
with  it  ;  secondly,  to  keep  the  blood  distending  the  sac  at  perfect  rest  until 
coagulation  has  taken  place  ;  and  thirdly,  to  protect  the  soft  clot  thus  formed 
from  the  influence  of  the  arterial  current  until  it  has  become  sufficiently  tough 
and  solid  to  resist  it,  by  compression  of  the  trunk  leading  to  the  aneurism. 
In  the  case  of  a  popliteal  aneurism,  the  treatment  is  thus  carried  out.  The 
elastic  bandage  is  first  applied  from  the  toes  to  the  ham  with  sufficient  force 
to  render  the  limb  bloodless  ;  it  is  then  carried  loosely  over  the  tumour,  so  as 
not  to  empty  the  sac,  and  again  applied  firmly  as  high  as  the  middle  of 
the  thigh  ;  the  elastic  tourniquet  is  then  put  on  with  sufficient  force  to  arrest 
the  circulation  completely.  The  bandage  is  better  left  on  till  the  tourniquet 
is  removed.  The  average  time  required  for  the  application  of  the  bandage  is 
one  hour  and  a  half.  The  time  during  which  the  limb  may  be  kept  bloodless 
with  impunity  is  uncertain.  Heath  kept  the  tourniquet  on  in  one  case  for  three 
hours,  and  in  another  for  three  hours  and  a  quarter,  without  evil  consequences  ; 
and  Barwell  in  one  case  retained  it  for  five  hours.  The  limb  must  be  wrapt  in 
cotton-wool,  and,  if  necessary,  warm  bottles,  at  a  temperature  of  about  liio"  F., 
may  be  applied.  The  pressure  causes  severe  pain,  which  may  require  the 
use  of  hypodermic  injections  of  morphia  ;  but  if  the  treatment  is  continued 
for  more  than  one  hour,  it  is  usually  necessary  to  administer  an  anassfchetic. 
Before  the  bandage  is  removed  a  Carte's  compressor  may  be  applied,  or 
arrangements  made  for  keeping  up  digital  compression,  and  this  must  be 
maintained  for  from  two  to  six  hours,  even  if  all  pulsation  has  ceased  when 
the  tourniquet  is  taken  off". 

The  mode  by  which  the  elastic  bandage  effects  a  cure  is  by  causing  stasis 
of  the  blood  in  the  aneurism  and  the  adjoining  part  of  the  artery.  This 
stagnant  blood  coagulates,  the  clot  being  formed  first  in  the  aneurismal  sac, 
and  then  spreading  to  the  artery.  Gould  is  of  opinion  that  the  permanent 
cure  of  the  aneurism  is  effected  chiefly  by  means  of  the  portion  of  coagulum 
extending  into  the  artery.  This  being  in  contact  with  the  comparatively 
healthy  walls  of  the  vessel  undergoes  the  changes  described  in  the  chapter  on 
Avonnds  of  arteries  (Vol.  I.,  p.  415)  ;  the  vessel  is  thus  permanently  occluded. 
The  clot  in  the  aneurism,  on  the  other  hand,  being  in  contact  with  the  un- 
healthy walls  of  the  sac,  or  with  layers  of  laminated  fibrin,  tends  to  become 
friable,  and  to  yield  before  the  pressure  of  the  blood,  unless  protected  by  the 
thrombus  in  the  artery.  If,  however,  the  vessel  be  safely  occluded,  the  sac 
and  its  contents  gradually  shrivel  and  are  absorbed.  Failure  has  in  some 
cases  apparently  been  due  to  the  bandage  having  been  applied  too  tightly 
over  the  tumour,  so  that  the  sac  was  but  partly  filled  by  the  coagulum. 
In  other  cases  it  may  have  been  due  to  a  want  of  coagulability  of  the  blood, 
and  in  order  to  avoid  the  possibility  of  this  it  is  well  to  submit  the  patient 
to  a  course  of  medical  treatment  and  diet  (p.  118)  before  applyiug  the 
bandage. 

If,  on  removal  of  the  bandage,  there  is  still  distinct  pulsation  to  be  felt, 
although  the  tumour  seems  partially  consohdated,  a  cure  may  often  be  efl'ected 
by  digital  or  instrumental  compression  in  a  few  hours. 

The  chief  danger  to  be  ajiprchended  seems  to  be  gangrene,  which  has 
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occurred  in  more  than  one  case.  It  appears  to  have  been  due  to  thrombosis 
takiu<i-  place  in  the  vein,  and  possibly  also  in  the  capillaries  of  the  parts  in  the 
neitjbbourhood  of  the  aneurism  from  which  the  blood  had  not  been  expelled. 
Tins,  with  the  simultaneous  occlusion  of  tiie  artery,  would  offer  an  amount  of 
obstruction  to  the  circulation  which  would  almost  certainly  end  in  gangrene. 
The  only  means  of  avoiding  it  seems  to  be  by  can-ying  the  bandage  lightly 
over  the  tumour,  whereby  the  veins  may  be  emptied  while  the  fulness  of  the 
sac  is  not  interfered  with.  The  expulsion  of  so  large  an  amount  of  blood 
from  the  limb  necessarily  raises  the  arterial  tension  in  the  rest  of  the  body ; 
consequently  the  use  of  the  elastic  bandage  is  not  to  be  recommended  when 
the  patient  is  affected  with  an  internal  aneurism  which  might  rupture  under 
the  strain.  For  the  same  reason  it  should  be  avoided  when  there  is  a  suspicion 
of  fatty  heart. 

The  elastic  bandage  is  most  likely  to  succeed  in  effecting  a  cure  in 
aneurisms  that  are  beginning  to  undergo  consolidation.  It  is  of  little  use  in 
aneurisms  that  are  large  and  rapidly  increasing,  with  thin  walls  and  fluid  contents. 

Flexiox. — -The  treatment  of  aneurism  by  flexion  of  the  contiguous  joint 
is  a  method  that  is  rarely  applicable  to  any  other  form  of  the  disease  than 
the  popliteal.  The  history  of  this  plan  of  treating  aneurisms  is  interesting, 
as  an  illustration  of  the  gradual  steps  by  which  Surgery  usually  arrives  at  its 
ultimate  results.  It  had  been  long  known  to  Surgeons  that  the  pulse  at  the 
wrist  might  be  arrested  by  the  forcible  flexion  of  the  forearm  on  the  arm  ;  and 
Malgaigue  and  Richet  had  recommended  this  means  for  the  arrest  of  hgemor- 
rhage  from  the  brachial  artery  and  the  arteries  of  the  forearm  when  wounded. 
Fleury — a  distinguished  French  naval  Surgeon — having  succeeded  in  curing  a 
wound  of  the  brachial  artery  by  forced  flexion  of  the  elbow,  aided  by  direct 
compression,  and  one  of  the  radial  by  flexion  of  the  wrist,  published  in  184() 
a  memoir  in  which  he  stated,  as  a  conclusion  from  his  observations,  that 
any  aneurism  of  the  forearm  or  leg  might  be  treated  by  means  of  flexion 
of  the  limb  in  which  it  was  situated.  To  A.  Thierry  is  due  the  honour  of 
having  been  the  first  to  cure  a  traumatic  aneurism  of  the  bend  of  the  arm  by 
flexion  of  the  limb.  This  was  in  18.")2  (Richet,  Did.  ch  Med.  et  de  Chimrgie, 
Vol.  II.,  p.  ooS).  In  1857,  Mannoir  of  Geneva  applied  the  flexion  treatment 
to  a  large  aneurism  of  the  ham.  Forced  flexion  could  not  be  borne  on 
account  of  the  pain- it  occasioned,  and  the  patient  was  therefore  allowed  to 
walk  on  crutches  with  the  leg  bent,  and  supported  in  a  kind  of  a  stirrup 
attached  to  the  opposite  shoulder.  In  less  than  three  weeks  the  cure  was 
eft'ected,  which  Mannoir  found  a  year  afterwards  to  be  permanent.  In 
1858,  Hart  applied  this  method  of  treatment  successfully  in  a  case  of  popliteal 
aneurism,  and  to  him  is  due  the  merit  of  having  first  introduced  it  into  this 
country. 

Flexion  is  necessarily  applicable  only  to  arteries  situated  in  the  bend  of 
joints,  as  the  elbow  or  ham,  in  which  the  circulation  can  be  directly  controlled 
liy  bending  the  limb,  or  in  traumatic  aneurisms  in  the  limbs  below  these  joints, 
in  which  the  flow  of  blood  through  the  feeding  artery  can  be  stopped  in  the 
same  way.  Its  application  is  therefore  somewhat  limited,  and  its  use  is  still 
further  restricted  by  the  pain  and  insupportable  annoyance  occasioned  in  many 
cases  by  forced  flexion  of  the  limb,  necessitating,  as  in  Maunoir's  case,  a 
relaxation  of  the  method,  which,  however,  was  still  effective  in  curing  the 
aneurism. 
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Nothing  can  be  simpler  than  the  details  of  this  plan.  It  consists,  in  the 
lower  limb,  in  applying  a  bandage  as  high  as  the  knee  and  then  gradually 
flexing  the  leg  upon  the  thigh,  so  that  the  heel  is  brought  up  towards  the 
buttock,  where  it  is  retained  by  a  strap  or  bandage.  The  patient  is  at  the 
same  time  confined  to  bed,  and  put  under  proper  constitutional  treatment. 
By  this  means,  the  popliteal  artery  being  bent  at  an  acute  angle,  the  circula- 
tion through  it  is  nearly,  if  not  completely,  arrested  ;  and  the  obstacle  to  the 
flow  of  blood  is  still  further  increased  by  the  compression  of  the  tumour 
between  the  posterior  flat  surface  of  the  femur  and  the  upper  part  of  the  calf. 
In  this  way  the  aneurism  is  most  favourably  situated  for  the  consolidation  of 
its  contents,  which,  in  the  recorded  cases,  has  often  taken  place  at  an  early 
period. 

The  principle  on  Avhich  the  cure  is  effected  in  these  cases  appears  to  be,  that 
by  flexion  the  artery  leading  to  and  from  the  sac,  and  the  aneurism  itself,  are 
so  compressed  that  retardation  of  the  circulation  ensues,  and  deposition  of 
laminated  fibrin  takes  place  in  the  usual  way.  The  compression  by  flexion  is 
most  likely  to  be  successful  in  those  cases  in  which  the  aneurism  is 
small,  situated  low  in  the  popliteal  space,  and  in  a  young  or  middle-aged 
subject,  who  can  bear  the  continued  flexion  without  much  inconvenience. 
When  flexion  is  not  sufficient  of  itself  to  cure  an  aneurism,  it  may  very 
advantageously  be  had  recourse  to  in  addition  to  other  methods  of  treatment, 
more  especially  that  by  digital  compression. 

The  statistics  of  the  treatment  by  flexion  require  to  be  carried  down  to  the 
present  tune.  Those  published  by  Fischer  in  1870  comprised  'u  cases.  Of 
these  28  were  cured — 20  being  by  flexion  alone  ;  and  in  29  the  method 
failed. 

The  various  methods  of  employing  compression,  viz.,  by  clamps,  by  weight, 
by  flexion,  and  by  the  finger,  may  often  be  advantageously  combined  in  the 
same  case.  When  the  patient  tires  of  one,  another  may  be  substituted  for  it ; 
aud  thus  the  good  effects  are  continuously  kept  up  with  less  fatigue  and  irrita- 
tion than  would  otherwise  be  experienced.  So  also  various  modifications  of  these 
different  methods  may  be  practised  to  suit  the  requirements  of  any  particular 
case.  But  for  these  no  special  directions  can  be  given  ;  the  ingenuity  of  the 
Surgeon  must  supply  the  want  in  each  case. 

Manipulation. — In  1857  Fergusson  proposed  to  treat  some  aneurisms  by  a 
procedure  which  he  termed  manipulation.  This  consists  in  squeezing  the 
aneurismal  tumour  in  such  away  as  to  detach  a  portion  of  the  coagulum  within 
it,  which,  being  carried  on  with  the  current  of  blood  into  the  distal  end  of  the 
artery,  obstructs  this  ;  and  thus,  by  impeding  the  circulation  through  the 
sac,  may  lead  to  its  consolidation.  It  has  also  been  suggested  by  Oliver 
Pemberton  that  the  alteration  of  the  relations  of  the  laminated  fibrin  in  the 
cavity  of  the  aneurism  may  bring  about  a  further  deposition  of  fibrin  on  the 
displaced  laminae.  This  procedure  can  scarcely  be  considered,  nor  is  it 
intended  to  be,  of  very  general  aj^plication.  To  aijeurisms,  however,  that  are  not 
amenable  to  ordinary  surgical  treatment,  and  that  must  necessarily  prove  fatal  if 
left  alone — as  in  those  situated  at  the  root  of  the  neck,  more  particularly  of  the 
subclavian  artery — it  might  possibly  be  advantageously  applied.  It  is  scarcely 
necessary,  however,  to  point  out  the  obvious  danger  of  rupture  of  the  sac,  or 
of  the  diffusion  of  the  aneurism  from  the  weakening  of  its  walls  by  the  separa- 
tion of  the  coagulum,  to  make  Surgeons  use  due  caution  in  carrying  out  this 
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method  of  treatment.  There  is  another  danger  also  especially  attendant  on 
this  procedure,  when  applied  to  aneurisms  about  the  neck  :  viz.,  that  the 
detached  coagulum  may  be  carried  by  the  circulation  into  the  cerebral  arteries, 
and  by  obstructing  them  occasion  the  same  kind  of  cerebral  disturbance  that 
occurs  when  these  vessels  become  occluded  by  fibrinous  plugs — embola.  That 
this  danger  is  a  real  and  a  great  one,  is  evident  from  the  fact  that,  in  some 
cases  in  which  manipulation  of  subclavian  and  carotid  aneurisms  has  been 
tried,  the  patient  has  been  suddenly  seized  with  syncope  and  hemiplegiti. 
Teale  has  successfully  conjoined  manipulation  with  compression  in  a  case  of 
popliteal  aneurism,  in  which  the  pressure  on  the  artery  was  slow  in  consolidating 
the  tumour  ;  the  detachment  of  a  portion  of  the  coagulum  almost  at  once  led 
to  the  consolidation  of  the  tumour.  Somewhat  analogous  to  this  method  is 
one  recommended  in  1842  by  Blake,  who  proposed,  by  the  introduction  of 
a  cataract-needle  into  the  sac,  to  detach  some  of  the  laminated  fibrin,  which 
might  then  be  washed  against  the  aperture  of  the  exit  and  occlude  it. 

GALVA^^o-PU^X'TURE. — The  attempt  to  bring  about  the  consolidation  of  an 
aneurisinal  sac  by  the  employment  of  electricity  is  of  comparatively  recent 
date.  It  appears  to  have  been  first  practised  by  B.  Phillips,  about  the  year 
1832.  Little  attention,  however,  was  given  to  the  mode  of  treatment  until 
a  few  years  back,  when  it  was  revived  by  some  of  the  French  and  Italian 
Surgeons,  especially  Petrequin,  Burci,  and  Ciniselli.  The  "object  aimed  at 
by  this  operation  is  the  production  of  coagulation  in  the  aneurismal  sac  by 
decomposition  of  the  blood  contained  in  it  by  means  of  the  galvanic  current. 
When  two  needles  connected  with  the  poles  of  a  galvanic  battery  are  intro- 
duced into  a  mass  of  fluid  blood,  a  firm  solid  coagulum  is  rapidly  formed 
round  that  connected  with  the  positive  pole,  while  at  the  same  time  a  large 
soft,  spongy  clot  mixed  with  bubbles  of  gas  is  seen  at  the  negative  needle,  and 
a  dark,  tar-like  fluid  also  makes  its  appearance.  If  the  needle  used  be  made 
of  steel,  further  changes  occur  at  the  positive  pole  due  to  the  production 
of  salts  of  iron  with  the  acids  liberated  from  the  blood.  These  changes  are 
spoken  of  as  secondary  electrolysis.  The  clot  formed  by  electrolysis  is,  there- 
fore, not  composed  simply  of  the  fibrin  of  the  blood,  but  also  contains  a 
lai'ge  proportion  of  albumen  coagulated  by  the  chemical  action  of  the  current, 
and  must  be  looked  upon  as  a  foreign  body  around  which  it  is  hoped  that 
ordinary  coagulation  will  occur. 

The  operation  of  galvano-puncture  is  best  performed  as  follows.  Two  steel 
needles,  well  insulated  with  vulcanite  or  gum  elastic,  are  inserted  into  the  sac 
of  the  aneurism  and  connected  with  the  opposite  poles  of  the  battery.  The 
needles  should  be  about  one  inch  apart,  parallel  to  each  other,  and  so  inserted 
that  no  part  of  the  uninsulated  portion  of  the  needle  shall  touch  the  sac.  The 
best  battery  for  the  pUrpose  is  one  of  the  ordinary  medical  batteries  with 
small  Leclanchc  cells,  of  which  from  ten  to  twenty  may  be  used  for  a  time 
varying  from  twenty  minutes  to  half  an  hour  or  more,  according  to  the 
effect  produced.  If  the  tumour  be  sufficiently  near  the  surface  to  be  clearly 
observed,  as  has  been  the  case  in  several  of  the  aneurisms  in  which  this  treat- 
ment has  been  employed,  it  Avill  be  seen  to  become  more  tense  and  firm,  and 
the  expansile  nature  of  the  pulsation  will  become  diminished  as  the  operation 
progresses.  Sometimes  bubbles  of  gas  escape  by  the  side  of  the  negative 
needle,  and  a  little  thick  brown  fluid  oozes  up.  Occasionally  the  tumour  has 
been  found  to  swell  and  become  resonant  on  percussion.    A7hen  a  distinct 
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effect  has  been  produced  the  needles  may  be  withdrawn,  and  the  small  punctures 
closed  with  lint  and  collodion.  The  negative  needle  will  be  found  unaltered, 
while  the  positive  will  be  corroded  in  direct  proportion  to  the  amount  of 
electrolytic  action  that  has  taken  place.  In  order  to  prevent  this  corrosion 
of  the  positive  needle,  it  has  been  suggested  by  John  Duncan  of  Edinburgh 
that  platinum  should  be  used  instead  of  steel.  There  is  no  evidence,  however, 
that  the  salts  of  iron  produced  give  rise  to  any  particular  danger  ;  in  fact, 
it  is  probable  that  they  aid  considerably  in  the  formation  of  the  firm  coagulum 
surrounding  the  needle.  The  battery  used  in  the  operation  is  of  considerable 
importance.  It  has  been  pointed  out  by  Ciniselli  that  a  current  of  high 
tension  and  somewhat  low  intensity  is  less  likely  to  cause  the  production  of 
undue  heat  during  the  operation,  and  is  consequently  less  prone  to  lead  to 
inflammation  and  suppuration  of  the  sac.  A  battery  composed  of  a  large 
number  of  small  elements  is  tlierefore  superior  to  one  of  a  few  large  elements. 
Some  operators,  and  especially  Bastian,  have  advocated  the  introduction  of 
the  positive  pole  only,  the  negative  being  attached  to  a  sponge  or  metal  plate 
laid  on  the  skin  near  the  aneurism.  The  only  objection  to  this  mode  of 
treatment  is  the  excessively  small  effect  jDroduced.  The  electrolytic  action 
which  takes  place  is  directly  proportional  to  the  intensity  of  the  current  ;  and 
by  the  inclusion  of  a  considerable  mass  of  the  tissues  of  the  patient  in  the 
circuit,  the  resistance  is  so  greatly  increased  that  electrolysis  is  reduced  to  a 
scarcely  appreciable  amount,  the  positive  needle  appearing  almost  unchanged 
after  the  operation.  Others,  again,  have  introduced  the  negative  needle  only  : 
as,  however,  the  coagulum  formed  at  the  negative  pole  is  soft  and  frothy,  but 
little  good  can  be  expected  from  this  mode  of  operating.  Julius  Althaus,  who 
has  superintended  the  operation  in  five  cases,  is  strongly  of  opinion  that  "  the 
most  effective  application  of  the  current  is  that  where  both  poles  are  inserted 
into  the  sac."  Ciniselli  operated  in  this  way,  and  Duncan  and  Fraser,  to 
whom  we  are  indebted  for  many  important  observations  on  galvano-puncture 
and  for  the  invention  of  reliable  insulated  needles,  support  the  same  view. 
The  operation  is  accompanied  by  but  little  pain,  and  it  is  only  occasionally 
that  chloroform  is  needed.  The  effect  of  a  single  operation  is  seldom  sufficient 
to  cause  any  marked  improvement  in  the  condition  of  the  patient,  and  it 
usually  requires  to  be  repeated  several  times. 

The  clot  formed  as  the  result  of  galvano-puncture  is  somewhat  soft  and 
yielding,  and  unless  supported  by  a  moderately  firm  sac  soon  flattens  out  or 
disappears,  and  the  condition  of  the  aneurism  becomes  much  the  same  as  it 
was  before  the  operation.  Little  more  than  the  most  transient  relief  can  for 
this  reason  be  expected  in  many  cases  ;  and  whenever  the  aneurism  has 
become  diffused,  the  operation  can  only  be  productive  of  mischief  by  hastening 
the  inflammatory  changes  occurring  round  the  sac.  *It  might  be  supposed 
that  so  soft  a  clot  would  readily  break  up,  and  that  there  would  consequently 
be  great  danger  of  embolism  ;  but  no  such  accident  has  happened  in  any  of 
the  recorded  cases.  Suppuration  of  the  sac  has  occasionally  taken  place,  but 
its  occurrence  has  been  much  less  frequent  since  the  principles  of  the  operation 
have  been  more  fully  understood.  The  formation  of  sloughs  round  the 
needle  punctures,  and  consequent  hsemorrhage,  have  not  been  noticed  except 
when  the  needles  have  been  imperfectly  insulated.  In  fact,  it  may  be  said 
that  in  almost  every  case,  even  when  the  operation  has  failed  to  give  relief,  it 
has  at  any  rate  done  no  harm. 
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The  general  I'esults  of  the  published  cases  have  not  been  unfavourable  when 
we  consider  the  hopeless  nature  of  the  cases  in  which  the  operation  has  been 
performed.  Ciniselli  asserts  that  of  1:5  cases  of  aneurism  of  the  aorta  treated  by 
his  method,  five  were  cured,  and  no  evil  consequences  followed  in  any  case.  Of 
the  same  number  which  have  been  operated  on  in  this  country  during  the  last 
few  years,  none  have  been  cured,  but  at  least  six  experienced  more  or  less 
relief  ;  and  in  almost  all,  it  may  be  said,  the  operation  aimed  only  at  relief, 
the  disease  being  too  advanced  to  warrant  any  hope  of  cure.  About  sixty 
other  cases  of  aneurism  of  various  arteries  have  been  collected  by  Ciniselli  as 
having  been  operated  on  before  1868  ;  but  in  these  the  methods  used  were  so 
imperfect,  that  they  cannot  be  fairly  considered  as  bearing  upon  the  question 
at  the  present  time. 

When  we  compare  galvano-puncture  with  ligature  or  compression  in  the 
treatment  of  external  aneurism,  it  is,  I  think,  impossible  to  hesitate  for  a 
moment  in  giving  a  decided  preference  to  the  latter  modes  of  treatment,  as  the 
results  that  have  hitherto  been  obtained  from  the  former  are  not  such  as  would 
justify  a  prudent  Surgeon  in  submitting  his  patient  to  an  operation  of  this 
kind,  when  he  possesses  such  certain  and  comparatively  safe  modes  of  treat- 
ment as  deligation  or  compression.  In  internal  aneurisms,  or  in  those  cases 
in  which  the  disease  is  so  situated  at  the  root  of  the  neck  that  the  artery  can 
neither  be  ligatured  with  safety  nor  compressed,  galvano-puncture  is  certainly 
justifiable,  especially  Avhen  conjoined  with  proper  medical  treatment,  as  we 
have  ample  proof  that  with  the  knowledge  and  means  now  at  our  disposal  we 
can  perform  the  operation  with  scarcely  any  danger  to  the  patient,  and  in 
favourable  cases  with  some  hope  of  relief.  Much  will  depend  upon  the 
selection  of  the  case.  Ciniselli  has  pointed  out  that  the  conditions  favourable 
to  success,  are  that  the  aneurism  shall  be  sacculated  and  opening  into  the 
vessel  by  a  narrow  mouth,  of  slow  growth  and  of  medium  size,  and,  when 
thoracic,  situated  entirely  within  the  thorax,  and  that  it  shall  not  in  any 
serious  way  have  interfered  with  the  general  health  of  the  patient.  These 
conditions  seldom  occur  ;  and  when  they  are  absent,  the  most  that  can  be 
hoped  for  is  temporary  arrest  of  the  progress  of  the  disease  and  some  relief  to 
the  patient's  sufferings. 

Injection  with  PEUciiLORinE  or  Iron. — The  injection  of  aneurismal  sacs 
with  a  solution  of  perchloride  of  iron  has  also  been  practised,  with  the  view  of 
coagulating  their  contents,  but  such  treatment  is  attended  with  considerable 
risk  of  embolism  and  may  give  rise  to  inflammation  and  suppuration.  Its 
employment  would,  therefore,  be  suggested  only  in  cases  in  which  either 
from  the  situation  of  the  aneurism,  or  its  complication  with  extensive  disease 
of  the  arterial  system,  neither  proximal  nor  distal  ligature  nor  compression  is 
applicable,  and  in  these  probably  the  introduction  of  foreign  bodies  into  the 
sac  or  galvano-puncture  would  be  less  dangerous  and  equally  hkely  to  be 
successful.  Gamgee  has  suggested  the  injection  of  fibrin-ferment  into  the  sac, 
while  the  circulation  through  it  is  arrested  by  pressure,  as  a  means  of  deter- 
mining coagulation.  This  has  been  once  practised  by  Southam  in  a  case  of 
iliac  aneurism,  but  without  success. 

Hypodermic  Injection  of  Ergotin. — Langenbeck  advocated  the  hypo- 
dermic use  of  a  watery  extract  of  ergot  in  cases  of  aneurism,  under  the  impres- 
sion that  it  might  act  on  the  muscular  fibres  scattered  over  the  sac  of  the 
aneurism  in  the  same  way  as  it  acts  on  the  muscular  fibres  of  the  uterus,  and 
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by  causing  contraction  might  gradually  diminish  the  size  of  the  aneurism,  if 
not  cure  it.  He  seems  to  have  tried  it  in  only  two  cases.  One  was  an 
aneurism  in  the  suijraclavicular  region  (exact  nature  not  mentioned),  which 
had  previously  been  treated  with  moxas,  and  almost  cured.  The  symptoms 
having  returned,  hypodermic  injections  of  ergot  were  tried.  The  quantity 
injected  varied  from  about  h  grain  to  3  grains  of  Bonjean's  watery  extract  of 
ergot,  diluted  with  three  times  as  much  spirit  and  glycerine.  The  injections 
were  repeated  every  three  or  four  days.  Decided  improvement  is  said  to  have 
taken  place,  but  pulsation  never  quite  ceased.  The  improvement  commenced 
after  the  second  injection.  No  unpleasant  symptoms  occurred  after  the  injec- 
tions. In  the  second  case  a  man,  aged  42,  had  a  sacculated  aneurism  of  the 
radial  arteiy  of  the  size  of  a  hazel-nut.  An  injection  of  two  grains  and  a  half 
of  the  watery  extract  cured  it  in  one  day,  as  the  next  day  it  could  not  be  felt. 
The  injection  gave  rise  to  some  inflammation  of  the  surrounding  cellular  tissue, 
which  disappeared  in  a  week. 

This  accident  I  have  seen  happen  in  one  case  in  which  I  tried  it,  but  no 
good  resulted  from  the  treatment,  which  caunot,  indeed,  on  pathological 
grounds,  be  considered  to  be  of  a  hopeful  character. 

Introduction  of  Foreign  Bodies. — In  18G-4  Moore  introduced  twenty- 
six  yards  of  fine  iron  wire  into  the  sac  of  an  aortic  aneurism  through  a  fine 
trochar,  with  the  view  of  inducing  coagulation  of  its  contents.  The  tumour 
a])peared  to  become  more  solid,  but  death  took  place  on  the  fifth  day  from 
inflammation  of  the  sac  and  pericarditis.  Since  that  time  the  operation  has 
been  repeated  about  a  dozen  times  without  any  very  encouraging  degree  of 
success,  the  only  cure  having  occurred  in  a  case  of  a  small  brachial  aneurism 
in  a  young  woman  under  the  care  of  Van  der  Meulin.  In  this  case  catgut 
was  used  instead  of  wire,  and  the  treatment  was  combined  with  compression. 
In  1873,  Bryant  introduced  twenty-six  feet  of  horsehair  into  a  popliteal 
aneurism  in  a  patient  dying  from  ulcerative  endocarditis,  and  thus  averted 
the  threatened  rupture  of  the  sac,  prolonging  life  for  a  few  days.  In  1883 
Loreta  introduced  two  metres  of  wire  into  the  sac  of  an  abdominal  aneurism 
after  exposing  it  by  opening  the  abdomen.  The  man  apparently  recovered,  but 
died  after  ninety-two  days  from  ruptui'e  of  the  sac  close  to  the  mouth.  Similar 
treatment  was  adopted  by  Morris  in  a  case  of  abdominal  aneurism,  but  the 
patient  died  of  asthenia  on  the  fifth  day.  In  1885,  Hulke  introduced  forty 
feet  of  wire  into  an  aortic  aneurism,  with  the  result  of  consolidating  a  part  of 
the  sac  which  threatened  to  give  way,  but  eleven  weeks  after,  the  tumour  was 
enlarging  so  rapidly  in  another  direction  that  the  operation  was  repeated  by 
Gould,  but  without  success.  These  seem  to  be  the  only  cases  in  which  any 
marked  benefit  has  followed  the  operation.  The  true  value  of  this  treatment 
has  yet  to  be  determined.  It  is  evidently  justifiable  only  when  more  efiicient 
means  are  inapplicable,  and  in  such  cases  it  may  do  something  to  arrest  the 
progress  of  the  disease.  Opinions  differ  as  to  the  best  material  to  be  used. 
Steel  wire,  which  has  been  rolled  upon  a  reel  so  that  it  may  again  coil  up  in 
the  sac,  seems  the  most  convenient  in  many  ways,  and  if  too  much  be  not 
introduced  it  is  not  likely  to  cause  any  irritation  in  the  sac.  Horsehair  and 
catgut  are  less  under  control,  and  may  project  through  the  mouth  of  the  sac 
into  the  main  trunk,  although  so  far  there  has  been  no  evidence  of  embolism 
following  their  use.  The  treatment  is  probably  useless  after  the  aneurism  has 
become  diffused  by  the  yielding  of  its  sac. 
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Barwell  in  one  case  of  aortic  aneurism  combined  electrolysis  with  the 
introduction  of  steel  wire.  Ten  feet  of  fine  steel  wire  were  passed  into  the  sac 
through  a  hollow  needle  made  of  ivory.  The  wire  was  then  connected  with 
the  positive  pole  of  a  battery,  the  negative  being  applied  to  the  skin  of 
the  back.  Some  consolidation  followed  the  operation,  but  the  patient  died  on 
the  ninth  day  from  rupture  of  the  sac.  A  considerable  amount  of  firm  colour- 
less clot  was  found  adhering  to  the  wire,  but  what  part  electrolysis  took  in  its 
production  is  doubtful. 

Acupuncture  with  very  fine  needles  has  been  performed  with  some 
benefit  in  a  few  cases,  and  if  carefully  carried  out,  can  hardly  be  productive 
of  any  injury.  It  was  first  suggested  Ijy  Telpeau,  and  practised  without 
success  by  Dunville  and  jignew.  In  this  way  Marshall  obtained  some  con- 
solidation in  more  than  one  case  of  aortic  aneurism.  Heath  adopted  the  same 
treatment  in  a  case  of  subclavian  aneurism  in  University  College  Hospital 
after  he  had  unsuccessfully  amputated  at  the  shoulder- joint.  Six  fine  needles 
were  introduced  into  the  sac  in  such  a  way  as  to  cross  each  other,  and  w'ere 
left  in  for  four  days,  at  the  end  of  which  time  the  tumour  was  much 
firmer.  The  patient  died  about  twelve  days  after  from  causes  unconnected 
with  the  treatment,  and  a  considerable  amount  of  firm  clot  was  found  in  the 
sac.  This  treatment  seems  worthy  of  further  trial  in  otherwise  hopeless  cases 
as  a  substitute  for  galvano-puncture.  The  smallest  sewing  needles  with  heads 
made  of  sealing-wax  may  be  used,  as  in  Heath's  case  ;  or  better  still,  the  fine 
pins  known  as  entomological  pins,  which  should  be  gilded.  They  may  be  left 
in  for  from  four  to  five  days,  and  should  be  covered  with  some  simple  antiseptic 
dressing  to  diminish  the  risk  of  ulceration.  After  they  are  removed  the  punc- 
tures must  be  covered  with  collodion. 

Macewen  has  employed  acupuncture  in  the  following  way.  One  or  more  fine 
needles,  long  enough  to  reach  across  the  sac,  are  introduced  and  are  left  in  for 
twenty-four  or  thirty-six  hours,  during  which  time  the  position  of  the  point  of 
the  pin  is  frequently  shifted,  so  that  it  may  come  in  contact  with  different 
parts  of  the  inner  surface  of  the  sac.  The  treatment  usually  needs  repetition 
and  no  aneesthetic  is  required  :  antiseptic  precautions  must  be  observed. 

JMacewen  has  recorded  four  cases  in  which  this  method  was  adopted.  The 
first  case  ^vas  an  aortic  aneurism,  which  ended  fatally  by  its  pressure  on  the 
trachea  a  month  after  the  treatment  was  commenced  ;  pins  had  been  intro- 
duced on  seven  occasions,  and  at  the  post-moriem  the  sac  was  found  to  be  two- 
thirds  filled  with  white,  firm,  laminated  thrombus.  The  second  case  was 
a  large  femoral  aneurism  Avhich  was  cured  by  this  method  combined  with 
compression  of  the  common  iliac  artery  for  two  hours,  after  compression 
alone  a  fortnight  previously  had  failed.  In  the  third  case  an  aneurism 
of  the  upper  part  of  the  abdominal  aorta  was  cured  after  acupuncture  had 
been  used  on  three  occasions.  The  relations  of  the  stomach  and  intestines 
to  the  surface  of  the  sac  were  first  determined  by  inflating  them  with  gas. 
The  patient  was  in  good  health  two  and  a  half  years  after  the  treatment. 
The  fourth  case  was  one  of  intrathoracic  aneurism  projecting  al;>ove  the 
clavicle  and  probably  involving  the  left  subclavian  ;  it  was  accompanied  by 
ojdema,  pain  and  loss  of  power  in  the  left  arm.  Acupuncture  was  performed 
four  times  in  a  month,  and  on  five  occasions  four  months  later.  The  improve- 
ment was  gradual,  and  twenty-two  months  after  the  treatment  was  commenced 
the  patient  was  performing  her  ordinary  duties,  the  use  of  the  arm  being 
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restored.  The  aneurism  could  be  felt  as  a  hard  mass  by  (li])piiii:'  tlie  fingers 
behind  the  clavicle. 

ARTEKIO-VENOUS  ANEURISMS. 

Preternatural  communication  between  arteries  and  veins,  though  usually  the 
result  of  wounds,  occasionally  happens  from  disease  ;  ulceration  taking  i)lace 
between  the  vessels,  and  thus  causing  an  opening  from  one  into  the  other. 
When  such  communications  are  of  traumatic  origin,  they  may,  as  has  already 
Ijeen  stated,  constitute  either  an  Aneurismal  Varix  or  a  Varicose  Aneurism. 
As  the  result  of  disease,  aneurismal  varix  only  can  occur,  varicose  aneurism 
never  happening  except  as  a  consequence  of  wound.  These  spontaneous 
communications  have  been  met  with  between  the  aorta  and  the  vena  ca\a, 
and  between  the  iliac,  femoral,  carotid,  and  subclavian  arteries  and  their 
accompanying  veins.  In  nature,  symptoms,  course,  and  treatment  they  so 
closely  resemble  traumatic  aneurismal  varix,  described  at  Vol.  I.,  p.  47ii.  that 
their  consideration  need  not  detain  us  here. 
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CHAPTER  XLIV. 


ANEURISMS  OF  THE  THORAX,  PIEAD  AND  NECK,  AND  UPPER 

EXTREMITY. 

ANEURISM    OF    THE    THORACIC  AORTA. 

Symptoms. — The  symptoms  of  intrathoracic  Aortic  Aneurism  are  of  two 
kinds  :  auscultatory  and  rational. 

The  Auscultatory  Signs  vary  greatly  in  distinctness,  and  may  even  be 
wanting.  In  some  cases,  more  especially  in  fusiform  aneurisms,  they  are  very 
marked  almost  from  the  tirst  ;  in  others,  especially  in  sacculated  aneurisms, 
they  may  be  absent  throughout.  They  consist  in  murmurs  of  various  kinds 
and  degrees  of  intensity — bellows,  rasping,  or  whizzing  ;  and  in  the  second 
sound  of  the  heart  being  audible  over  a  greater  space  than  normal.  At  the 
same  time  there  may  be  dulness  on  percussion.  These  various  signs  may  often 
be  heard  upon  or  to  the  left  side  of  the  spine  more  distinctly  than  at  the 
anterior  part  of  the  chest  ;  when  occurring  anteriorly,  they  are  chiefly  met 
with  on  the  right  side. 

The  value  of  the  auscultatory  signs  in  the  diagnosis  of  aneurism  within  the 
chest  is  not  perhaps  so  great  as  in  many  other  thoracic  diseases  in  the  early 
stages  of  the  affection,  and  in  those  cases  in  which  the  aneurism  continues 
small  and  sacculated  throughout,  or  is  so  deeply  seated  as  not  to  approach  the 
parietes  of  the  chest.  This  is  not  surprising,  when  we  reflect  how  deeply  the 
ascending  portion  of  the  aorta  and  the  arch  are  situated  :  how  they  are 
covered  in  front  by  the  lungs  and  loose  areolar  tissue,  through  which  sound  is 
with  difficulty  transmitted  ;  and  how  they  are  covered  in  behind  by  the  spine 
and  its  muscles.  When,  in  addition  to  this,  it  is  borne  in  mind  that 
aneurisms  of  the  arch  often  prove  fatal  by  rupture  before  they  have  attained 
a  size  greater  than  that  of  a  walnut  or  a  pigeon's  egg,  and  thus  are  incapable 
of  furnishing  a  murmur  of  any  very  marked  kind,  it  can  easily  be  understood 
that  the  value  of  auscultation  is  but  small  in  many  cases  of  thoracic 
aneurism. 

The  Rational  Signs  of  intrathoracic  aortic  aneurism  are  of  three  kinds  : — 
Pressure- KtVects  :  Pulsation  ;  and  Tumour. 

Pressure-Effects  may  be  exercised  on  any  of  the  contiguous  structures ; 
and  a  glance  at  the  anatomical  relations  of  the  thoracic  aorta,  more  particularly 
the  arch,  will  enable  the  Surgeon  to  judge  of  their  complexity  and  importance. 
They  will  necessarily  vary  according  to  the  size  of  the  aneurism  and  the 
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portion  of  the  aorta  affected  by  it  ;  more  according  to  the  latter  than  to  the 
former  condition.  When  the  aneurism  arises  from  the  root  of  the  aorta,  and 
more  especially  when  it  is  intrapericardial,  it  is  usually  of  small  size,  and  its 
pressure-effects  will  be  little  obvious.  When  the  aneurism  arises  from  the 
termination  of  the  arch,  or  the  descending  aorta,  it  may  often  attain  a  consider- 
able development  without  causing  any  very  obvious  pressure-effects.  Aneurisms 
that  are  situated  luithin  the  concavity  of  the  arch  necessarily  give  rise  to  very 
severe  effects,  by  the  compression  they  must  exercise  upon  some  one  or  other 
of  the  very  important  structures  that  are  included  within  the  aortic  arch. 
When  the  anterior  part  of  the  aorta  is  affected,  the  aneurism  may  attain  a 
very  considerable  bulk,  even  coming  forward  so  as  to  project  and  pulsate 
between  the  intercostal  spaces,  without  any  very  noticeable  pressure-effects 
being  induced;  but  when  the^ws- 
terior  ivaJt  of  the  artery  is  the  seat 
of  the  disease,  severe  symptoms 
are  caused  by  the  compression 
of  the  structures  lying  contigu- 
ous to  the  artery  and  erosion  of 
the  vertebrse  (Figs.  467,  468). 
When  the  iqyper  part  of  the  aortic 
arch  is  the  seat  of  aneurism,  a 


Fig.  467. — Erosion  of  luterverteliral 
Substance  by  a  small  Aneurism  of  De- 
scending Aorta  pressing  backwards. 


by  till'  (lt']tosit  ol  laiiiiiiatril  lilH-iii. 


Aoil.-i.  I'ansing  erosion 
rbral  discs  ajipcar  un- 
'_;('iie  s]'ontaiieuus  cure, 


peculiar  train  of  cerebral  symptoms,  such  as  vertigo,  insensibility,  or  defective 
vision,  may  be  induced  by  its  interference  with  the  circulation  through  the 
carotids. 

The  pressure-effects  that  need  chiefly  engage  our  attention  are  : — ],  Pain, 
2,  Dyspnoea  ;  3,  Dysphagia  ;  and  4,  (Edema. 

].  Pain  is  usually  one  of  the  earliest  symptoms  of  intrathoracic  aneurism, 
and  is  frequently  of  great  value  from  a  diagnostic  point  of  view,  as  it  is 
often  most  marked  when  the  other  symptoms  are  least  developed.  It  is 
generally  more  severe  in  sacculated  than  in  fusiform  aneurisms,  and  when  the 
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posterior  rather  than  the  anterior  aspect  of  the  vessel  is  the  seat  of  disease. 
The  pain  is  of  two  distinct  kinds.  The  first  kind  is  lancinating,  intermittent, 
and  neuralgic  in  its  character,  evidently  dependent  upon  pressure  on  adjacent 
nerves.  This  pain  is  seated  chiefly  on  the  left  side,  and  shoots  up  the  side  of 
the  head  and  face,  down  the  arm  to  the  elbow,  along  the  intercosto-humeral 
nerve,  through  the  chest,  or  between  the  scapulee.  The  second  form  of  pain 
occurs  usually  at  a  later  stage  of  the  disease,  is  continuous,  and  of  a  boring, 
or  burning  chara(;ter.  It  seems  to  depend  upon  the  perforation  of  the 
tissues,  more  especially  the  bones,  and. occurs  chiefly  on  the  right  side  of  the 
chest. 

2.  Dyspnoea  is  of  very  frequent  occurrence  in  intrathoracic  aneurism  ;  in 
all  probability  it  is  more  uniformly  met  with  than  any  other  single  symptom. 
It  may  arise  from  five  distinct  con- 
ditions, and  its  characters  vary  with 
its  cause. 

a.  From  direct  pressure  on  the 
trachea.  In  these  cases  the  dyspnoea 
is  attended  with  much  wheezing 
cough,  and  often  with  whistling 
sounds  in  the  chest  and  tubular 
respiration,  and  with  slow  expansion 
of  that  cavity.  There  is  usually 
expectoration  of  thick  tenacious 
mucus.  The  character  of  the  voice 
is  unchanged. 

The  tracheal  stridor  and  the 
voice  sound  are  heard  with  re- 
markable distinctness  on  applying 
the  stethoscope  over  the  upper 
dorsal  vertebrte — the  sound  being 
conducted  through  the  bones. 

i3.  From  direct  pressure  on  a 
hrowhus  (Fig.  -IG!)).  In  these  cases 
there   are  wheezing   cough,  and 

some    degree    of    expectoration,  ^j,^i„„j„„  f^„„^  ^^„^^^,  subclavian 

with     perhaps     diminished     respi-     Aiteiy,  and  bursting  into  left  Bronchus.  .„  . 

ratory  murmur  on  the  side  affected, 

and  puerile  respiration  in  the  opposite  lung,  as  was  pointed  out  by  Stokes. 

y.  From  pressure  upon  the  Jung.  In  these  cases  the  respiration  is  compara- 
tively little  interfered  with,  the  spongy  tissue  of  the  lung  accommodating 
itself  and  yielding  to  the  pressure  of  the  tumour.  After  a  time  the  lung- 
tissue  will  become  incorporated  with  the  wall  of  the  sac  ;  and  then  more 
serious  difficulty  in  breathing,  with  haemoptysis,  will  supervene. 

h.  Dyspnoea  is  very  commonly  induced  by  irritation,  compression,  or  stretch- 
ing of  the  Jcft  pneumogastric  and  recurrent  largngeal  nerves,  by  the  pressure  of 
the  tumour.  In  these  cases  the  muscles  that  are  supplied  by  the  left  recurrent 
laryngeal  nerve  may  be  paralysed,  whilst  in  some  cases  spasm,  accompanied 
by  urgent  dyspnoea,  occurs  ft-om  irritation  of  the  nerve  before  it  is  pressed 
upon  sufficiently  to  cause  paralysis. 

If  all  the  m.uscles  supplied  by  one  recurrent  laryngeal  nerve  are  paralysed 


Fi''.  46fl. — Aneurism  of  Arcli  of  Aorta,  of  the  size  of 
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the  affected  vocal  cord  is  immovable  and  laryngoscopic  examination  will  show 
tl\at  it  assumes  the  "cadaveric  position" — that  is,  midway  between  the  posi- 
tions of  phonation  and  full  inspiration.  The  voice  is  generally  weak  and 
hoarse,  but  there  is  no  dyspnoea. 

If  both  the  recurrent  laryngeal  nerves  are  paralysed,  both  the  vocal  cords 
assume  the  position  above  described.  Those  acts,  such  as  phonation  and 
coughing,  which  require  approximation  of  the  cords,  are  therefore  impossible. 
Dyspnoea  may  still  be  altogether  absent. 

In  many  cases  of  pressure  upon  the  recurrent  laryngeal  nerve  all  the  muscles 
supplied  by  it  do  not  suffer  equally.  Under  these  circumstances  it  is  the 
crico-arytenoideus  -posticus  muscle  that  is  chiefly  affected,  and  as  this  is  the 
principal  abductor  of  the  vocal  cord  the  latter  is  drawn  inwards  by  the 
unopposed  adductors  into  a  position  of  phonation.  In  adults  this  unilateral 
abductor  paralysis  is  often  unattended  with  any  alteration  in  the  voice  or  with 
difficulty  of  breathing,  and  thus  as  Semon,  writing  in  Heath's  Dictionary  of 
Practical  Surgery,  remarks,  "  the  important  laryngeal  lesion  present,  which 
may  be  of  the  greatest  importance  for  the  correct  diagnosis  of  the  whole  case, 
will  entirely  escape  notice,  unless  a  rule  be  made  to  examine  the  larynx  in  all 
cases  in  which  lesions  of  the  laryngeal  nerves  could  occur,  whether  there  be 
symptoms  pointing  to  the  larynx  or  not."  If  the  partial  paralysis  be  bilateral 
— the  abductor  on  each  side  being  chiefly  or  solely  affected — both  cords  are 
drawn  inwards  so  as  nearly  to  meet  in  the  middle.  Under  these  circumstances 
the  voice  may  still  be  unchanged,  but  there  will  be  inspiratory  stridor  and  a 
varying  degree  of  dyspnoea. 

As  a  rule  the  paralysis  of  the  larynx,  resulting  fi-om  the  pressure  of  an  aortic 
aneurism  upon  the  left  pneumogastric,  is  unilateral.  This  is  invariably  so  in 
the  case  of  the  recurrent  laryngeal  branch,  but  George  Johnson  and  others 
have  shown  that  pressure  upon  one  pneumogastric  trunk  may  occasionally  lead 
to  paralysis  of  both  sides  of  the  larynx,  either  partial  or  complete. 

The  laryngeal  symptoms  are  sometimes  so  much  more  prominent  than  any 
of  the  other  signs  of  intrathoracic  aneurism,  and  so  closely  resemble  chronic  or 
even  acute  laryngitis,  with  impending  asphyxia,  that  there  are  not  a  few  cases 
on  record  in  which  Surgeons  have  performed  tracheotomy,  on  the  supposition 
that  they  had  to  do  with  cases  of  pure  and  uncomplicated  laryngeal  disease  ; 
and  in  other  instances  this  operation  has  been  perfoi'med  with  a  view  of  pro- 
longing life,  even  when  the  dependence  of  the  laryngeal  spasm  on  aneurism  of 
the  aorta  has  been  recognized. 

f.  Dyspnoea  may  be  dependent  on  compression  of  ihe  pulmonanj  vein  by  the 
aneurismal  tumour.  In  cases  of  this  kind  there  would  be  considerable  lividity 
of  surface,  and  signs  of  pulmonary  congestion. 

The  dyspnoea  of  intrathoracic  aneurism  will  often  be  sufficiently  intense  to 
occasion  death.  It  may  be  mistaken  for  ordinary  asthma  ;  but  the  diagnosis 
can  usually  be  made,  by  observing  that  in  aneurism  the  paroxysms  of  dyspnoea 
often  come  on  in  the  day  as  well  as  at  night,  and  are  greatly  increased  by 
change  of  position,  as  by  placing  the  patient  either  upright  or  recumbent,  the 
tumour  thus  shifting  its  point  of  pressure.  It  is,  as  Bellingham  has  pointed 
out,  not  influenced  by  atmospheric  changes,  and  is  generally  associated  with 
laryngeal  stridor  or  spasm.  When  such  symptoms  as  these  are  associated  with 
pain  and  dysphagia,  they  point  very  strongly,  even  in  absence  of  all  ausculta- 
tory signs,  to  the  presence  of  an  aneurismal  tumour. 
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Aneurisms  situated  witliin  the  concavity  or  springing  from  the  posterior 
parts  of  the  aortic  arch  are  those  which,  either  directly  by  their  pressure 
on  the  air-tubes  or  the  pulmonary  veins,  or  indirectly  by  the  influence 
they  exercise  on  the  recurrent  laryngeal  nerve,  are  chiefly  associated  with 
dyspnoea. 

3.  Dysphagia  is  a  symptom  of  sufficiently  frequent  occurrence  in  aneurisms 
of  the  thoracic  aorta.  It  seldom  occurs,  however,  in  the  earlier  stages  of  the 
disease,  or  when  the  aneurism  is  small,  and  hence  is  of  much  less  diagnostic 
value  than  dyspnoea.  When,  however,  it  is  associated  with  that  symptom, 
the  combination  becomes  important ;  as  the  co-existence  of  the  two  conditions 
clearly  points  to  the  compression  of  the  oesophagus  and  the  air-tubes  by  a 
tumour,  which  other  diagnostic  signs  may  prove  to  be  an  aneurism. 

It  is  of  importance  to  bear  in  mind  that  in  some  aneurisms,  especially  ot 
the  descending  thoracic  aorta,  dysphagia  may  be  one  of  the  most  marked 
signs.  In  such  cases  as  these,  stricture  of  the  oesophagus  has  erroneously 
been  supposed  to  exist,  and  the  patient  has  even  been  treated  by  the  intro- 
duction of  bougies — an  error  of  practice  that  has  terminated  fatally  from 
perforation  of  the  aneurismal  sac,  where  it  projected  against  the  oesophagus. 

The  difliculty  in  deglutition  in  cases  of  compression  of  the  oesophagus  by 
aortic  aneurism,  is  almost  invariably  referred  to  the  episternal  notch.  The 
dysphagia  is  commonly  associated  with  pain,  or  with  the  sensation  of  a  cord 
drawn  tightly  around  the  body. 

4.  (Edema,  with  more  or  less  lividity  of  the  upper  extremities  and  head  and 
neck,  occasionally  though  rarely  occurs.  It  is  generally  most  m.arked  on  the 
left  side,  and  arises  from  the  compression  of  the  superior  cava  or  the  innomi- 
nate veins  by  aneurisms  springing  from  the  fore  or  upper  part  of  the  arch. 

Pulsation  and  Tumour,  observable  externally,  are  always  absent  in  the 
early  stages  of  intrathoracic  aortic  aneurism,  and  very  frequently  continue  so 
to  the  end  ;  indeed,  in  aneurisms  springing  from  the  intrapericardial  aorta  or 
the  concavity  of  the  arch,  death  usually  takes  place,  either  by  rupture  into 
one  of  the  serous  cavities  or  the  air-tube,  or,  by  the  exhaustion  induced  by 
dyspnoea,  long  before  the  aneurism  has  attained  a  sufficient  size  to  be 
recognizable  externally.  There  are,  however,  three  portions  of  the  thoracic 
aorta  which,  when  affected  by  aneurism,  yield  external  evidence  by  the 
existence  of  pulsation  or  tumour  of  the  true  nature  of  the  disease.  These 
are— 1,  the  anterior  aspect  of  the  ascending  aorta  ;  2,  the  summit  of  the 
arch  ;  and  3,  the  posterior  aspect  of  the  descending  aorta. 

1.  When  the  aneurism  is  situated  on  tlie  anierior  aspect  of  tliR  ascending  aorta 
and  commencement  of  the  arch,  pulsation  may  be  detected  by  pressure  between 
the  intercostal  spaces  on  the  right  side  of  the  sternum,  and  a  thrill,  as  well  as 
distinct  impulse,  may  often  be  felt  over  that  side  of  the  chest,  before  any 
external  tumour  becomes  visible  ;  thus  simulating  the  beat  of  the  heart,  in 
addition  and  opposite  to  the  seat  of  the  true  cardiac  impulse.  As  the 
aneurism  increases  an  external  tumour  appears,  the  wall  of  the  chest  becoming 
absorbed  and  perforated  opposite  the  point  of  greatest  impulse. 

2.  When  an  aneurism  springs  from  the  summit  of  the  arch,  a  pulsating 
tumour  appears  at  the  root  of  the  neck,  behind  or  even  above  the  margin  of 
the  sternum,  most  commonly  towards  the  right  side,  and  occasionally  rises 
so  high  out  of  the  thorax,  and  is  so  distinctly  felt  in  the  neck,  as  to  run  the 
risk  of  being  confounded  with  aneurism  of  the  innominate  or  carotid  artery 
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(Fig.  474,  p.  170).  This  error,  which  has  frequently  been  committed,  and 
which  has  led  to  operations  on  the  arteries  at  the  root  of  the  neck,  may 
usually  be  avoided,  except  in  the  case  of  the  innominate,  by  the  impossibility 
of  tracing  with  the  finger  the  lower  boundary  of  the  tumour,  and  the  existence 
of  distinct  dulness  on  percussion,  and  possibly  of  impulse  or  of  auscultatory 
evidence  of  aneurism,  below  the  level  of  the  upper  margin  of  the  sternum  or 
clavicle. 

3.  When  an  aneurism  springs  from  the  posterior  u-al/  of  the  descending  aorta, 
a  pulsating  tumour  may  gradually  develop  to  one  side  of  tlie  spine  or  under  the 
scapula,  commonly  on  the  left  side  ;  and  it  may  attain  a  great  size,  fully  as 
large  as  a  man's  head,  before  the  patient  is  destroyed  by  the  rupture  of  the 
tumour  externally. 

Treatment. — In  the  great  majority  of  aneurisms  of  the  thoracic  aorta 
surgical  interference  is  impossible,  and  our  sole  reliance  must  be  placed  on 
rest,  diet,  and  the  administration  of  iodide  of  potassium  (see  p.  118). 

Surgical  Treatment  of  Aneurism  of  the  Aorbic  Arch. — The  idea 
of  treating  aneurism  of  the  aortic  arch  by  ligature  of  one  or  two  of  the 
main  arteries  at  the  root  of  the  neck,  originated  in  the  results  of  an  operation 
performed  by  Christopher  Heath  in  1865  for  the  cure  of  a  supposed  innominate 
aneurism  by  the  simultaneous  ligature  of  the  right  carotid  aud  subclavian 
arteries.  The  patient,  a  woman  of  intemperate  habits,  survived  the  operation 
for  four  years,  appearing  for  a  time  to  have  been  benefited  by  it.  On  her 
death  it  was  found  that  the  aneurism  was  not  one  of  the  innominate  but  of 
the  ascending  aorta,  and  that  it  had  been  practically  cured  by  or  after  the 
operation.  About  the  same  time  Cockle  was  engaged  in  a  series  of 
observations  on  the  spontaneous  consolidation  of  aneurisms  of  the  aortic  arch ; 
he  found  that  in  some  of  these  cases  the  teft  carotid  artery  had  become 
occluded,  and  he  inferred  from  this  that  ligatui-e  of  that  vessel  might  be  of  use 
in  the  treatment  of  certain  forms  of  aneurism  of  the  arch.  This  suggestion 
was  acted  on  by  Heath,  who,  in  1872,  tied  the  left  carotid  artery  in  a  patient 
of  Cockle's  affected  with  aneurism  of  the  ascending  and  transverse  portions 
of  the  arch.  The  patient  was  benefited  by  the  operation.  Heath's  second 
case  proved  fatal  from  syncope  ;  in  his  third  case  the  aneurism  appeared  to 
diminish  in  size  for  a  while,  but  then  rapidly  increased,  and  the  patient  died 
suddenly  two  months  after  the  operation.  Barwell  has  operated  in  two  cases, 
in  one  with  advantage.  In  the  other,  in  which  the  left  subclavian  was  also 
tied,  the  patient  died,  apparently  uninfluenced  for  good  or  ill  by  the  operation. 
In  all,  the  operation  appears  to  have  been  done  13  times  (Ashurst) — in  six 
cases  with  more  or  less  benefit.  In  at  least  four  of  these  cases  the  artery  was 
ligatured  on  the  supposition  that  the  aneurism  was  situated  at  the  root  of 
the  carotid,  when,  in  reality,  it  occupied  the  arch.  Barwell  states  that,  in 
those  aneurisms  which  spring  from  the  aorta  beyond  the  left  carotid,  ligature 
of  this  vessel  will  do  more  harm  than  good,  and  that  the  operation  should  be 
confined  to  those  in  which  the  tumour  appears  on  the  left  side,  but  not  fir 
from  the  median  line,  and  rises  into  the  episternal  notch  or  under  the  left 
steruo-mastoid. 

The  Simultaneous  Ligature  of  the  Right  Carotid  and  Right  Sub- 
clavian Arteries  for  aneurism  of  the  aortic  arch  has,  according  to  Barwell, 
been  done  only  in  three  cases  for  aneurism  diagnosed  as  aortic  before  the 
operation.    In  some  other  cases,  as  the  one  referred  to  above,  diagnosed 
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erroneously  as  innominate,  but  proving  in  reality  to  be  aortic  aneurism,  it  has 
also  been  done.  In  the  three  cases  of  recognised  aortic  aneurism  the  opera- 
tions were  done  by  Barwell,  Lediard,  and  Wyeth.  In  all,  the  ox-aorta  ligature 
was  used,  and  the  patients  lived  15  months,  8i  months,  and  one  year  respec- 
tively after  the  operation  (Barwell).  Wyeth  tied  the  left  subclavian  and 
left  carotid  in  a  case  of  aortic  aneurism,  but  the  patient  died  72  hours  after 
the  operation. 

The  ligature  of  one  or  more  of  the  main  arteries  at  the  root  of  the  neck  for 
the  cure  of  aneurism  of  the  aortic  arch  involves  a  new  principle  in  the  treat- 
ment of  that  disease  :  one  that  differs  in  all  respects  from  that  in  which  the 
cure  of  an  ordinary  external  aneurism  is  effected,  viz.,  the  arrest  or  retarda- 
tion of  the  circulation  through  the  sac  so  as  to  facilitate  the  deposit  of 
laminated  fibrin  or  firm  clot.  In  the  treatment  of  aortic  aneurisms  by  ligature 
of  the  left  carotid  only,  or  by  that  of  the  right  carotid  at  its  root,  and  of  the 
right  subclavian  in  the  third  part  of  its  course,  the  operation  does  not  iu  any 
way  diminish  or  retard  the  flow  of  blood  through  the  aorta  or  lessen  the  quan- 
tity sent  into  the  aneurismal  sac.  Moreover,  the  ligature  of  the  artery  by 
interposing  abnormal  resistance  in  the  circulation  would  cause  increased  tension 
in  the  sac  as  well  as  in  the  arteries  generally,  until  the  dilatation  of  the 
anastomosing  vessels  had  relieved  the  obstruction.  Thus  the  very  reverse  of 
what  happens  in  the  Hunterian  or  ordinary  distal  operation  takes  place  when 
one  or  more  of  the  primary  branches  of  the  aortic  arch  are  tied.  It  has  been 
suggested  that  coagulation  in  the  aneurism  may  be  the  result  of  the  direct 
extension  of  the  thrombus  into  it  from  the  point  of  ligature.  Heath  does  not 
accept  this  explanation,  but  suggests  that  an  altered  condition  of  circulation 
through  the  sac  may  lead  to  the  deposit  of  laminated  fibrin. 

That  some  benefit  appears  to  have  followed  these  operations  iu  a  few  of  the 
cases  is  undoubted  :  but  how  much  of  this  may  fairly  be  attributed  to  the 
direct  influence  of  the  operation  appears  to  me  to  be  very  uncertain.  For  it 
cannot  be  doubted  that  the  confinement  to  bed  after  the  operation,  and  the 
more  careful  and  regulated  life  that  would  be  led  by  those  who  had  been 
subjected  to  so  serious  a  procedure,  must  exercise  a  veiy  beneficial  influence 
upon  any  external  aneurism  :  and  it  may  fairly  be  a  question  whether  a 
patient,  subjected  to  an  operation  that  would  require  absolute  rest  for  several 
weeks  and  subsequently  necessitate  a  quiet  and  carefully  regulated  life,  would 
not  derive  as  much  benefit  as  the  patients  in  whose  necks  large  arteries  have 
been  tied  for  the  cure  of  aortic  or  even  of  most  innominate  aneurisms  have 
done. 

The  necessity  for  hesitation  in  the  adoption  of  these  operations  for  the  cure 
of  aortic  aneurism  appears  to  me  to  be  strengthened  by  the  difficulty,  in  many 
cases,  of  making  a  correct  diagnosis  of  the  exact  seat  of  the  aneurism,  whether 
it  be  innominate  or  aortic,  or  both,  or,  if  aortic,  from  what  part  of  the  arch  it 
springs  ;  and  also  in  determining  with  absolute  certainty  whether  a  given 
intrathoracic  tumour  be  an  aneurism  or  not. 

The  immediate  danger  of  these  operations,  whether  done  for  aortic  or 
innominate  aneurism,  is  also  very  considerable.  A  very  large  proportion  of 
the  patients  so  operated  on  died  within  a  fortnight,  and  in  some  cases  death 
resulted  immediately  or  within  a  few  hours  from  the  disturbance  of  the  circu- 
lation through  the  brain  by  the  ligature  of  one  of  the  greater  arteries  springing 
from  the  arch. 
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Another  fact  of  much  importance  that  cannot  be  ignored  in  considering  the 
advisability  of  subjecting  a  patient  with  supposed  aortic  aneurism  to  the 
operation  of  ligature  of  the  carotid  and  subclavian  arteries  is  the  undoubtedly 
very  slow  progress  and  prolonged  duration  of  many  of  these  aneurisms,  and 
the  possibility  of  a  spontaneous  cure  in  some.  Patients  with  aortic  aneurisms 
frequently  live  for  several  years  after  the  disease  has  been  recognized.  Under 
proper  constitutional  treatment  the  severity  of  the  symptoms  may  be  greatly 
mitigated,  and  in  all  probability  the  chances  of  cure  w'ould  be  about  equal 
under  the  two  modes  of  treatment — the  strictly  surgical  and  the  medical — 
whilst  speedy  or  sudden  death  would  be  more  likely  to  occur  to  those  sub- 
jected to  the  operation. 

Attempts  to  obtain  consolidation  of  the  tumour  by  the  introduction  of  coils 
of  iron  wire,  catgut,  or  horsehair,  have  not  as  yet  been  attended  with  any  marked 
benefit  to  the  patient  (see  p.  150). 

The  mode  of  treatment  which  has  been  more  frequently  adopted  than  any 
other  is  galvano-puncture  ;  and  it  seems  probable  that  in  well-selected  cases 
this  may  be  productive  of  good,  or  may  even  occasionally  lead  to  a  cure.  In 
27  cases  of  aortic  aneurism  thus  treated,  which  have  been  collected  by 
John  Duncan,  5  were  cured,  10  relieved,  9  unrelieved,  and  3  died.  Experience 
has  shown  that  with  well  insulated  needles  and  a  suitable  battery  there  is 
scarcely  any  danger  to  life,  and  that  the  operation,  even  when  it  does  no  good, 
does  no  harm.  It  has  been  applied  in  all  stages  of  the  disease,  from  the  time 
when  the  tumour  becomes  sufficiently  superficial  to  allow  the  safe  introduction 
of  the  needles,  to  the  time  when  it  has  perforated  the  chest-wall,  and  is  on  the 
point  of  bursting.  In  one  of  Duncan's  cases,  the  life  of  the  patient  was 
undoubtedly  prolonged  for  nearly  three  months  after  the  time  at  which,  if  left 
to  itself,  the  aneurism  would  have  burst  externally.  The  cases  best  suited  for 
galvano-puncture,  and  in  which  even  a  cure  may  occasionally  be  hoped  for, 
are  those  in  which  the  tumour  is  of  slow  growth,  has  not  yet  perforated  the 
chest-wall,  and  in  which  it  can  be  diagnosed  as  sacculated  and  commuuicating 
with  the  aorta  by  a  comparatively  small  opening.  It  is  important  also  that 
the  patient's  health  should  not  be  too  much  broken  by  suffering  or  visceral 
disease.  When  the  tumour  projects  through  the  parietes  of  the  thorax, 
forming  a  secondary  sac  outside,  the  prospect  of  cure  is  infinitesiraally  small ; 
but  even  then,  progress  may  be  delayed,  and  much  relief  given  to  the  patient. 
If  the  tumoui'  have  become  diffused,  as  may  occur  when  it  points  in  the  back, 
galvano-puncture  can  only  do  harm  by  increasing  the  tendency  to  inflam- 
mation and  suppuration  already  existing.  For  the  details  of  the  operation, 
see  page  147. 

There  is  one  point  in  the  treatment  of  some  forms  of  aortic  aneurism, 
that  falls  more  within  the  province  of  the  Surgeon,  and  on  which  his 
opinion  may  be  sought.  I  mean  the  advisability  of  opening  the  windpipe, 
to  relieve  the  patient  from  the  distress  occasioned  by  the  laryngeal  spasm 
or  paralysis  that  commonly  attends  many  of  these  cases.  The  decision  of 
this  question  is  always  an  anxious  one  ;  for  it  must  be  borne  in  mind  that, 
as  the  disease  which  occasions  the  spasm  of  the  larynx  is  inevitably  fatal, 
the  operation  can  be  expected  to  give  only  temporary  relief. 

In  determining  this  question,  the  Surgeon  must  bear  in  mind  that  simple 
laryngeal  spasm  is  rarely,  if  ever,  the  direct  cause  of  death  in  aortic  aneurism  ; 
that,  although  the  patient  may  suffer  greatly  from  this  complication,  he  does 
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not  die  of  it ;  bub  tliafc  the  ultimate  cause  of  death  is  usually  intrathoracic 
pressure,  rupture  of  the  sac  internally  or  externally,  or  exhaustion.  The 
operation,  therefore,  would  be  justifiable  in  those  cases  only  in  which  it  could 
be  determined  that  the  spasmodic  dyspnoea  was  purely  laryngeal,  and  was 
not  dependent  on  compression  of  the  air-passages  within  the  chest  by  the 
aneurismal  tumour,  but  simply  on  the  irritation  produced  by  the  implication 
of  the  left  recurrent  laryngeal  nerve.  Such  cases  are  very  rare,  and  neces- 
sarily most  difficult  of  accurate  diagnosis.  As  the  Surgeon  will  usually  get 
the  credit  of  having  killed  the  patient  if  he  be  induced  to  perform  the 
operation,  and  the  relief  be  not  immediate  and  great,  I  would  advise  him 
not  to  operate  unless  the  diagnosis  be  most  clear,  or  in  circumstances  of 
imminent  death  from  laryngeal  spasm,  with  the  view  of  affording  immediate, 
even  if  it  be  only  temporary,  relief.  If  any  operation  be  done,  it  should 
certainly  be  laryngotomy,  and  not  tracheotomy. 


ANEURISM    OF    THE    INNOMINATE  ARTERY. 

Aneurisms  of  this  artery  are  very  frequently  accompanied  by  dilatation  or 
actual  aneurism  of  the  aorta.  Innominate  aneurisms  may  be  either  of  the 
tubular  or  the  sacculated  kind,  and  usually  give  rise  to  a  train  of  serious  and 
dangerous  symptoms,  from  their  pressure  upon  important  parts  in  their 
neighbourhood.  Indeed,  a  glance  at  the  relations  of  this  ai-tery  will  show  the 
important  efiects  that  must  be  produced  by  the  pressure  of  a  tumour  springing 
from  it.  Crossing  it  is  the  left  innominate  vein  ;  to  the  outer  side  are  the 
lower  cervical  cardiac  branch  of  the  pneumogastric,  the  right  innominate 
vein,  the  right  pneumogastric  and  the  pleura  ;  behind  it  and  to  its  inner  side 
is  the  trachea.  An  innominate  aneurism  may  extend  backwards  so  as  to  come 
into  relation  with  the  oesophagus,  and  upwards  so  as  to  press  on  the  right 
recurrent  laryngeal  nerve. 

Symptoms.— The  general  symptoms  of  an  aneurism  of  the  innominate 
artery  are  the  existence  of  a  pulsating  tumour  of  a  globular  shape  behind  the 
right  sterno-clavicular  articulation,  attended  with  pain,  and  perhaps  oedema  of 
the  right  side  of  the  face  and  right  arm,  with  some  difficulty  in  respiration, 
laryngeal  cough,  and  dysphagia.  The  tumour  is  usually  soft  and  compressible, 
filling  up  more  or  less  completely  the  hollow  above  the  sternum,  and  even 
rising  as  high  in  the  neck  as  the  lower  margin  of  the  cricoid  cartilage  ; 
it  pushes  forwards,  first  the  sternal,  and  afterwards  the  clavicular  portion 
of  the  sterno-mastoid  muscle,  and  has  occasionally  been  seen  to  extend  into 
the  posterior  inferior  triangle  of  the  neck  ;  and,  indeed,  is  genei'ally  most 
distinctly  defined  towards  its  brachial  aspect.  In  some  cases  no  tumour 
rises  into  the  neck,  but  the  sternum,  clavicle,  and  costal  cartilage  of  the  first 
rib,  are  found  to  be  considerably  pushed  forwards.  In  the  space  around  the 
right  sterno-clavicular  articulation,  and  about  the  upper  part  of  the  sternum, 
there  will  be  dulness  on  percussion,  and  marked  pulsation  is  often  felt  in 
the  first  intercostal  space.  In  very  many  instances  there  is  no  bruit,  but 
merely  a  strong  impulse  with  the  heart's  sounds,  as  distinct  as  in  the 
cardiac  region,  or  even  more  so  ;  but  in  other  cases  there  may  be  every 
variety  of  bruit. 

Pressure-Effects. — The  most  important  symptoms  are  occasioned  perhaps 
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by  the  pressure-effects  of  the  tumour  upon  the  neighbouring  parts,  affecting 
the  pulse,  the  venous  circulation,  the  nerves,  respiration,  and  deglutition. 

The  Pulse  is  usually  influenced,  being  much  smaller  and  feebler  in  the 
I'adial  artery  of  the  affected  than  in  that  of  the  sound  side,  and  in  some  instances 
being  completely  arrested  :  owing,  doubtless,  to  pressure  on  or  occlusion  of 
the  subclavian.  The  pulsation  in  the  right  carotid  and  its  branches  is  also 
frequently  much  less  powerful  than  in  the  opposite  vessel.  These  signs 
commonly  occur  before  any  external  tumour  is  seen  or  can  be  felt,  and  hence 
constitute  an  important  element  in  the  early  diagnosis  of  the  disease. 

Enlargement  of  the  Superficial  Veins  of  the  neck  and  right  upper 
extremity  is  of  frequent  occurrence,  the  external  jugular  being  the  vessel  that 
is  usually  first  evidently  dilated  ;  at  a  more  advanced  period  the  superficial 
subcutaneous  veins  of  the  upper  part  of  the  right  side  of  the  chest  often 
become  tortuous  and  form  a  dense  plexus  in  this  situation,  while  mauy 
anastomose  with  the  cephalic  and  thoracic  veins  above,  and  the  superficial 
epigastric  below.  As  the  pressure  increases,  oedema  commences  in  the  right 
eyelids  and  hand,  and  may  speedily  extend  to  the  whole  of  the  head,  face,  and 
arm,  which  become  hard  and  brawny  in  consequence  of  serous  infiltration. 
In  one  instance  I  have  seen  the  left  arm  suddenly  become  cedematous,  the 
left  innominate  vein  being  pressed  upon.  In  these  cases  the  eyes  become 
staring  and  prominent,  and  the  lips,  nose,  and  other  features  livid  and  turgid 
with  blood,  as  well  as  cedematous,  so  as  greatly  to  alter  the  expression  of  the 
countenance. 

Fain  of  a  dull  aching  character  is  felt  in  the  situation  of  the  tumour, 
fi'om  the  compression  of  the  neighbouring  structures.  But  in  the  later 
stages  of  the  disease  the  patient  often  experiences  sharp  shooting  pains 
resembling  those  of  rheumatism  or  neuralgia,  in  the  arm  and  the  side  of  the 
head  and  face,  arising  from  pressure  upon,  and  irritation  of,  nerves  of  the 
cervical  and  brachial  plexuses.  Taking  the  course  of  the  ascending  and 
descending  filaments  of  the  cervical  plexus,  the  pain  shoots  up  the  side  of  the 
head  and  neck,  and  over  the  shoulder  and  upper  part  of  the  chest ;  or,  from 
pressure  upon  the  brachial  plexus,  it  radiates  down  the  hand  and  arm,  being 
usually  especially  severe  about  the  elbow  and  fingers.  The  muscular  power  of 
the  right  arm  also  commonly  becomes  impaired.  Persistent  dilatation  of  the 
vessels,  with  sweating  of  one  side  of  the  face,  occasionally  occurs  from  pressure 
on  the  symiiathetic. 

Dyspnoea  is  of  very  common  occurrence,  and  of  very  varying  degrees  of 
intensity,  from  slight  diHiculty  in  breathing  up  to  fatal  asphyxia.  It  may 
proceed  either  from  compression  of  the  recurrent  nerve,  or  from  pressure  ou 
the  trachea.  When  it  depends  on  the  former  condition,  the  voice  is  hoarse, 
husky,  or  whispering  ;  and  there  is  a  dry,  croupy,  and  paroxysmal  cough, 
usually  accompanied  by  expectoration  of  thin  frothy  mucus.  In  these  cases, 
after  death,  the  right  recurrent  nerve  will  be  found  to  be  stretched  out  and 
greatly  elongated  by  the  pressure  of  the  tumour  (Fig.  470).  Compression  of  the 
trachea,  which  becomes  flattened  and  curved  over  to  the  left  side  by  the  pro- 
trusion of  the  tumour,  is  a  common  cause  of  dyspnoea,  and  is  not  unfrequently 
associated  M'ith  pressure  on  the  recurrent  nerve.  More  rarely  by  far,  the 
right  bronchus  is  compressed  by  the  extension  of  the  tumour  downwards. 

Dysphagia  is  of  sufficiently  frequent  occurrence,  and  varies  fi-om  slight 
uneasiness  in  deglutition  to  an  impossibility  of  swallowing  anything  except 
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fluids.  I  have  never  seen  it  occur  without  having  been  preceded  by  dyspnoea  ; 
and,  in  every  instance  that  has  fallen  under .  my  observation,  it  has  been  asso- 
ciated with  laryngeal  dyspnoea.  The  coincidence  of  these  two  symptoms  is 
readily  explained  by  the  anatomy  of  the  parts  ;  the  recurrent  nerve,  lying 
between  the  sac  and  oesophagus,  must  suffer  compression  before  the  mucous 
canal  can  be  interfered  with. 

Peognosis. — The  prognosis  of  innominate  aneurism  is  in  the  highest 
degree  unfavourable,  though  the  disease  frequently  does  not  run  a  rapid  course. 
If  it  extend  upwards  and  outwards,  the  tumour  may  attain  a  very  large  size 
before  any  very  important  organ  or  part  is  implicated  ;  but  if  it  press  back- 
wards and  inwards,  it  may  prove  fatal  at  an  early  period.  I  know  of  only  one 
case  of  spontaneous  cure  (reported  by  J.  Ogle),  and  but  few  instances  in  which 
rupture  of  the  sac  has  taken  place.  The  most  frequent  cause  of  death  is 
asphyxia,  from  spasmodic  closure  or 
paralysis  of  the  larynx  induced  by  jjres- 
sure  on  the  recurrent  nerve  ;  or  from 
pressure  on  the  trachea. 

Diagnosis. — The  diagnosis  of  in- 
nominate aneurism  is  usually  suffici- 
ently easy,  if  attention  be  paid  to  the 
symptoms  that  have  just  been  detailed. 
But  at  times  the  diflBculty  is  so  great 
as  to  baffle  the  most  sagacious  Physicians 
and  most  experienced  Surgeons  ;  that 
which  has  during  life  been  considered 
to  be  an  aneurism  of  the  innominate 
artery,  having,  after  death,  proved  to 
be  one  of  the  summit  of  the  aortic  arch 
rising  up  into  the  root  of  the  neck 
behind  the  right  sterno-mastoid,  or 
overlapping  the  innominate  trunk.  The 
task  of  overcoming  this  difficulty  in 
diagnosis  must  be  left  to  the  skill  of  the 
Surgeon.  But  it  is  impossible  to  over- 
estimate its  importance,  when  the  question  of  ligaturing  the  arteries  at  the 
root  of  the  neck  for  a  supposed  innominate  aneurism  is  considered  ;  for,  in 
at  least  three  cases  in  which  this  operation  has  been  done,  the  arch  of  the 
aorta  has  been  found  to  be  the  seat  of  disease,  the  innominate  in  two  of  the 
cases  being  unaffected  by  aneurism.  I  am  acquainted  also  with  a  fourth  case, 
in  which  the  operation  was  commenced,  but  was  alrandoued,  as  the  subclavian 
could  not  be  reached  ;  the  patient  dying  a  few  days  afterwards,  the  aneurism  was 
found  to  be  aortic,  rising  up  into  the  root  of  the  neck,  the  innominate  being  sound. 

TREAT3IENT. — There  are  several  instances  on  record  in  which  a  properly 
conducted  course  of  constitutional  treatment  has  cured  the  patient :  thus  a 
case  of  Luke's  was  permanently  cured  by  small  and  repeated  bleedings,  con- 
joined with  the  administration  of  digitalis.  In  connexion  with  such  treat- 
ment, distal  pressure  may  be  employed,  as  in  a  case  that  derived  benefit  from 
this  plan  in  Syme's  hands. 

In  aneurism  of  the  innominate,  the  vessel  is  so  short,  and  the  sac  so  situated, 
that  it  is  impossible  to  attempt  to  apply  a  ligature  on  the  cardiac  side  of  the 
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Fig.  470. — Aneurism  of  the  Innominate  Ai'tery 
fompi'essing  and  stretching  the  Recurrent  La- 
ryngeal Nerve,  and  pushing  the  Trachea  to  the 
Left  Side.    (Back  View.) 
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tumoiu'.  "What  resource,  then,  does  surgerj  ofter  in  these  cases  bevond  tlic 
employment  of  constitutional  and  dietetic  means  ?  If  these  measures  fail  in 
arresting  the  disease,  our  choice  must  lie  between  leaving  the  patient  to  his 
fate,  or  having  recourse  to  the  application  of  the  ligature  on  the  distal  side  of 
the  tumour.  On  looking  at  the  innominate  artery  with  reference  to  the  distal 
operation,  we  are  struck  by  two  peculiarities  in  the  vessel,  which  must  neces- 
sarily modify  to  a  considerable  extent  not  only  the  seat  of  the  operation,  but 
the  principle  on  which  it  is  conducted.  The  first  peculinrity  is  the  shortness 
of  the  trunk,  which  makes  it  impossible  to  apply  the  ligature  to  the  vessel 
itself,  but  renders  it  necessary  to  tie  one  or  both  of  its  terminal  branches. 
The  other  peculiarity  is,  that  in  no  circumstances  can  these  vessels  be  so 
ligatured  as  to  arrest  the  whole  of  the  blood  sent  into  the  artery  ;  for, 
although  the  circulation  through  the  carotid  may  be  entirely  stopped,  yet  it 
is  impossible,  from  the  seat  and  extent  of  the  disease,  to  tie  the  subclavian 
at  any  point  except  beyond  the  scaleni ;  hence  that  blood  which  is  destined  for 
the  supply  of  the  branches  of  this  vessel — the  vertebral,  the  thyroid  axis,  the 
internal  mammary,  and  the  superior  intercostal — must  continue  to  pass  through 
the  sac.  Three  distinct  modifications  of  the  distal  operation  have  been  pro- 
posed and  resorted  to  for  the  cure  of  aneurisms  in  this  situation  :  1.  Ligature 
of  the  Subclavian  alone  :  2.  Ligature  of  the  Carotid  alone  :  and  3.  Ligature 
of  both  vessels  with  an  interval  of  greater  or  less  extent. 

1.  Ligature  of  the  Subclavian  only  (Fig.  471  j  has  been  practised 
by  Dupuytren,  Wardrop,  Laugier,  Broca,  and  others.  Dupuytren's  and 
Laugier's  cases  were  soon  fatal,  and  Broca's  experienced  no  relief  and  died  in 
six  months.  In  Wardrop's  case  the  tumour  diminished  and  the  patient  survived 
for  two  years.  This  partial  success  may  fairly  be  attributed  in  a  great 
measure  to  the  accident  of  the  carotid  having  been  occluded  by  the  disease. 
The  results  of  this  practice  have  certainly  not  been  suflficiently  fiivourable  to 
justify  the  Surgeon  in  repeating  an  attempt  of  this  kind,  opposed  as  it  is  to 
the  known  principles  on  which  the  distal  operation  effects  a  cure.  For,  sup- 
posing as  we  may  safely  do,  with  Wardrop,  that  only  one-third  of  the  blood 
that  is  sent  into  the  innominate  finds  its  way  through  the  third  part  of  the 
subclavian,  the  remainder  being  destined  for  its  branches  and  the  carotid 
in  equal  proportions,  what  fact  can  be  adduced  or  principle  laid  down  fi'oni 
which  we  can  expect  to  obtain  the  cure  of  an  aneurism  in  close  proximity  to 
the  heart,  by  cutting  off  for  a  short  time  only  so  small  a  proportion  as  one- 
third  of  the  supply  of  blood  sent  into  it  ?  As  soon  as  the  collateral  vessels 
have  dilated,  the  flow  of  blood  through  the  artery  will  be  the  same  as  before 
the  operation,  as  the  sui:iply  of  blood  to  the  upper  limb  is  maintained  by  means 
of  the  anastomoses  of  the  branches  of  the  first  and  second  part  of  the  sub- 
clavian with  those  of  the  axillary  artery. 

2.  Ligature  of  the  Carotid  only  (Fig.  472,  p.  165)  for  innominate 
aneurism  was  first  performed  by  Evans  in  182S.  The  tumour  diminished  for 
a  few  days  after  the  operation,  but  at  the  end  of  seven  days  inflammation  of 
the  sac  set  in,  followed  by  obliteration  of  the  arteries  of  the  right  arm  and  the 
branches  of  the  carotid.  At  the  end  of  a  year  a  tumour  still  existed,  with 
constant  pulsation.  Next  year  the  sac  suppurated,  and  discharged  much  pus. 
Since  that  time  the  operation  has  been  repeated  by  Mott,  Aston  Key,  Fergus- 
son,  Hutchinson,  Pirogoff",  and  many  others,  amounting  in  all  to  about  thirty 
cases.    In  only  one  case,  that  operated  on  by  Evans,  does  the  disease  appear 
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to  have  been  materially  relieved  ;  and  in  that  instance  the  good  eifects  can 
hardly  be  attributed  to  the  operation,  but  must  rather  be  looked  upon  as  the 
result  of  suppuration  of  the  sac  and  consequent  obliteration  of  the  arteries 
of  the  arm  and  head  of  the  affected  side.  Key's  patient  died  in  consequence 
of  the  left  carotid  becoming  occluded  and  the  brain  being  deprived  of  its 
proper  supply  of  blood  ;  and  in  several  other  cases  death  is  referred  to 
hemiplegia  and  other  cerebral  diseases. 

3.  The  Carotid  and  Subclavian  Arteries  (Fig.  -kl'o)  were  tied  simul- 
taneously for  the  relief  of  innominate  aneurism  for  the  first  time  by  Eossi  in 
1843,  but  there  is  some  doubt  as  to  the  part  of  the  artery  to  which  the  ligature 
was  applied.  Since  that  time  "VVinslow  of  Baltimore  has  collected  thirty-three 
cases  in  which  this  operation  has  been  performed  ;  this  includes  the  cases 
collected  by  Holmes,  Wycth,  Rosenstern.  and  Barwcll.    Of  these  34  cases 


Fig.  471. —  Innominate  Fig.  47i.— Innominate  Fig.  473.  —  Innominnte 

Anenrism  :  Ligature  of  Aneurism;  Ligature  of  Aneurism  :  Ligature  of  the 

the  Subclavian  only.  the  Carotid  only.  Subclavian  and  Carotid. 


22  recovered  from  the  operation.  Foirr  of  these  died  after  periods  varying 
from  two  to  si.x  months  from  causes  directly  connected  with  the  aneurism — 
two  from  rupture  of  the  sac,  one  from  htemorrhage  from  the  trachea,  and 
one  fi'om  dyspnoea.  In  five  cases  the  effect  of  the  operation  is  not  stated. 
One  case  is  merely  stated  to  have  been  improved  and  another  not  cured.  Of 
the  remaining  11  cases  which  recovered,  2  were  still  alive  and  well  when  last 
seen  ;  5  seemed  to  be  cured  or  were  improved  after  periods  varying  from  six 
months  to  3  years.  Little's  case  lived  three  and  a  half  years,  dying  at  last  of 
pleurisy  ;  the  aneurism  was  practically  cured.  One  of  Barwell's  cases  died 
after  twenty  months  of  bronchitis,  another  after  3  months  from  the  same 
cause,  and  Stimson's  cases  after  twenty-one  months  of  phthisis  ;  in  all  of 
these  the  aneurism  was  practically  cured.  Of  the  12  fatal  cases  four  died 
from  hiemorrhage,  two  from  rupture  of  the  sac,  two  from  asphyxia,  one  from 
cerebral  antemia,  one  from  exhaustion,  one  from  shock,  and  one  from  the 
auajsthetic. 
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The  carotid  and  subclavian  have  also  been  tied  consecutively  at  intervals 
varying  from  two  years  to  one  month,  in  six  cases,  by  Fearn,  Wickham, 
Malgaigne,  Mott,  Bickersteth,  and  Adams  and  Treves.  In  all  cases  the 
carotid  was  tied  first.  In  Fearn's  case  two  years  elapsed  between  the  opera- 
tions, and  the  patient  died  four  months  after  the  subclavian  was  tied,  of 
pleurisy.  The  aneurism  was  found  to  be  consolidated,  with  the  exception  of 
a  channel  leading  to  the  subclavian.  In  "Wickham's  case  relief  followed  the 
hgature  of  the  carotid,  but  symptoms  soon  returned,  and  the  subclavian  was 
tied  about  six  weeks  afterwards,  but  without  effect,  the  patient  dying  in  two 
and  a-half  months  from  rupture  of  the  sac.  In  Mott's  case  a  practical  cure 
resulted,  the  patient  dying  of  phthisis  three  years  after  the  second  operation. 
In  Adams  and  Treves's  case  the  aneurism  was  consolidated,  but  death  took 
place  108  days  after  the  second  operation  from  rupture  of  the  sac  of  an 
aortic  aneurism.  In  the  remaining  cases  no  benefit  was  derived  from  the 
operation. 

A  summary  of  the  cases  of  aneurism  of  the  innominate,  in  which  the  operation 
of  ligaturing  one  or  both  arteries  beyond  the  sac  has  been  performed,  having 
thus  been  given,  the  question  arises  whether  these  operations,  or  any  of  them, 
should  retain  a  place  in  surgery.  This  question  may  be  examined  from  two 
points  of  view  :  1.  As  to  the  principle  on  which  these  operations  are  performed; 
and  2.  As  to  their  results  in  practice.  For  the  success  of  the  distal  operation 
it  is  requisite  that  there  be  no  branch  given  off,  either  from  the  sac  or  between 
it  and  the  ligature  ;  or  that  the  current  of  blood  through  the  sac  be  at  least  so 
far  diminished  as  to  admit  of  the  deposit  of  laminated  fibrin  in  sufficient 
quantity  to  fill  it  up,  by  a  process  similar  to  that  which  takes  place  in  a  case 
of  aneurism  treated  by  the  Hunterian  method.  In  order  that  this  may  be 
accomplished,  it  is  certainly  necessary  that  the  greater  portion  of  the  blood 
passing  through  the  sac  be  arrested  ;  for  if  the  current  that  is  still  kept  up  be 
too  free,  the  tumour  will  continue  to  increase,  as  I  have  seen  happen  in  cases 
of  inguinal  aneurism  in  which  the  femoral  artery  was  ligatured  below  the 
epigastric  and  the  circumflex  ilii,  the  curi'ent  through  which  was  sufficient 
to  feed  the  sac  in  such  a  way  that  a  cure  could  not  be  accomplished.  If,  there- 
fore, but  one  of  the  vessels  leading  from  the  innominate,  as  the  subclavian 
beyond  the  scaleni,  be  tied,  and  but  a  third  of  the  blood  circulating  through 
the  main  artery  be  arrested,  are  we  justified  in  hoping  that  the  circulation 
through  the  sac  will  be  so  influenced  that  the  remaining  two-thirds  of  the 
blood,  which  will  still  pa?s  through  for  the  supply  of  the  carotid  and  the  branches 
of  the  subclavian,  will  gradually  deposit  those  fibrinous  lamiuEe  by  which  the 
cure  is  to  be  effected  ?  Surely,  if  the  comparatively  small  streams  of  blood 
that  pass  through  the  epigastric  and  circumflex  ilii  are  sufficient  to  interfere 
with  the  cure  of  an  inguinal  aneurism  after  the  distal  ligature  of  the  femoral, 
the  strong  current  that  sweeps  through  the  carotid  and  the  large  branches 
spi'inging  from  the  subclavian,  with  the  full  force  derived  from  close  proximity 
to  the  heart,  will  most  probably  be  sufficient  to  prevent  all  lamination  in  an 
aneurism  of  the  innominate.  That  the  arrest  of  the  circulation  through  one  of 
these  vessels  only  is  not  sufficient  materially  to  influence  the  growth  of  the 
aneurism,  is  evident  likewise  from  what  is  not  unfrequently  observed  after 
death  in  cases  of  this  kind.  One  or  other  of  the  vessels  may  be  found  com- 
pressed and  obliterated  by  the  pressure  of  the  sac,  or  plugged  by  fibrin,  and 
yet  no  alteration  in  the  tumour  has  resulted  ;  and  if  we  turn  to  the  results  of 
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the  cases  in  which  either  the  carotid  or  the  subclavian  has  been  ligatured,  Ave 
shall  find  that  in  one  case  only,  that  operated  on  by  Evans  of  Belper,  has  a  cure 
been  effected.  In  this  case,  however,  the  cure  was  probably  chiefly  due,  as 
(ruthrie  pointed  out,  to  the  accidental  occurrence  of  inflammatiou,  which 
extended  to  the  sac,  and  thus  obliterated  it. 

In  the  case  (that  of  Mrs,  Denmark)  in  which  Wardrop  tied  the  subclavian 
for  the  cure  of  aneurism  of  the  innominate,  there  is  some  reason  to  doubt 
whether  the  arrest  of  the  progress  of  the  tumour  was  owing  to  the  ligature 
of  the  subclavian  artery,  or  whether  it  was  not  much  influenced  by  the 
obstruction  which  existed  in  the  carotid  for  nine  days  after  the  operation, 
during  which  time  so  abundant  a  deposit  of  laminated  fibrin  might  have 
occurred  as  to  arrest  the  progress  of  the  disease  for  some  length  of  time.  In 
this  case  also,  Guthrie  thought  it  probable  that  the  inflammation  of  the 
tumour  might  have  led  to  its  obliteration. 

From  a  careful  consideration  of  all  the  circumstances  of  the  cases  in  which 
ligature  of  one  vessel  only,  either  subclavian  or  carotid,  has  been  employed  for 
innominate  aneurism,  we  are,  I  think,  fully  justified  in  concluding  that  in 
the  majority  the  fatal  result  was  accelerated  by  the  operations.  In  two  of  the 
few  cases  in  which  improvement  occurred,  this  was  the  result  of  accidental 
circumstances,  which  were  unexpected,  and  unconnected  in  any  way  with  the 
principles  on  which  the  operation  was  undertaken.  These  results  would  not, 
in  my  opinion,  justify  any  Surgeon  in  again  making  an  attempt  to  cure  an 
innominate  aneurism  by  the  ligature  of  either  the  subclavian  or  the  carotid 
artery  alone. 

We  have  yet  to  consider  the  operation  in  which  both  arteries  are  ligatured. 
This  double  operation  may  either  be  performed  ivith  an  interval  hetiveen  the 
apjjh'cation  of  the  two  ligatures,  suflScient  for  the  establishment  of  collateral 
circulation  ;  or  the  two  vessels  may  be  ligatured  simultaneously.  The  results 
of  these  operations  have  already  been  considered,  and  of  those  in  which  the  two 
vessels  have  been  ligatured  simultaneously  it  is  interesting  to  note  that  the 
later  cases  have  been  the  most  successful,  and  it  is  reasonable  to  hope  that  this 
is  due  to  modern  improvements  in  the  methods  of  tying  arteries  and  dressing 
wounds.  The  cases,  however,  are  not  yet  sufficiently  numerous  or  free  from 
modifying  circumstances  to  make  it  possible  to  di'aw  any  certain  inference 
from  them  ;  we  must  therefore  revert  to  the  principle  on  which  this  operation 
should  be  undertaken.  This  will  differ  materially,  according  as  the  two 
ai'teries  are  hgatured  simultaneously,  or  with  a  sufficient  interval  for  the 
re-establishment  of  collateral  circulation. 

If  an  interval  of  two  years,  as  in  the  first  case,  or  even  of  two-and-a-half 
months,  as  in  the  second  instance,  be  allowed  to  elapse  between  the  ligature  of 
the  carotid  and  that  of  the  subclavian,  the  operation  I'educes  itself  essentially 
to  that  of  the  ligature  of  a  single  artery,  which,  as  has  already  been  shown, 
is  insufficient  to  induce  those  changes  in  the  sac  that  are  necessary  for  the 
accomplishment  of  a  cure.  If  the  patient  survive  the  effect  of  the  ligature 
of  the  carotid  for  a  few  weeks,  sufficient  time  will  have  been  afforded  for  the 
proximal  end  of  the  subclavian,  the  vertebral  artery,  and  the  thyroid  axis  to 
undergo  great  development — the  collateral  circulation  being  carried  on  by 
them  and  not  by  the  left  carotid  ;  so  that,  by  the  time  the  subclavian 
comes  to  be  ligatured  beyond  the  scaleni,  the  sac  will  still  continue  to  be 
traversed  by  a  current  of  blood  for  the  supply  of  the  branches  of  the 
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subclavian,  dilated  beyond  their  normal  size  in  consequence  of  the  task  of 
supplying  the  right  side  of  the  neck,  face,  head,  and  brain  being  principally 
thrown  upon  them.  This  current  through  the  proximal  end  of  the  sub- 
clavian, increased  as  it  will  have  been  by  the  whole  of  that  blood  which  is 
destined  to  supply  the'  place  of  that  which  should  pass  by  the  carotid,  will 
place  the  sac  in  nearly  the  same  condition  as  it  was  before  the  ligature  :  and 
will  consequently,  for  the  reason  that  has  already  been  given,  be  too  powerful 
for  a  cure  to  take  place  in  the  course  of  its  stream. 

It  now  only  remains  for  us  to  consider  the  simultaneous  ligature  of  both 
vessels.  In  reasoning  upon  the  simultaneous  ligature  of  the  two  vessels, 
we  must  consider  two  points  :  1.  In  what  condition  do  we  i3lace  the  sac? 
2.  Is  the  danger  of  the  patient  much  increased  ? 

So  far  as  the  sac  is  concerned,  it  is  impossible  to  place  it  in  a  better  condition 
for  the  deposit  of  laminated  fibrin  ;  two-thirds  of  the  blood  flowing  through 
it  being  arrested,  and  only  that  traversing  it  which  is  destined  for  the  supply 
of  the  branches  of  the  subclavian.  It  is  by  no  means  improbable  that  even 
this  stream  may  be  too  large  and  forcible  to  allow  the  process  of  occlusion  to 
take  place,  yet  it  is  impossible  further  to  diminish  it ;  and  if  the  aneurism 
be  sacculated,  and  project  from  one  side  of  the  innominate  artery,  particularly 
to  its  internal  or  mesial  aspect,  it  is  by  no  means  impossible  that  it  may  be 
sufficiently  removed  from  the  stream  to  allow  consolidation  of  its  contents. 

Does  it  add  to  the  danger  of  the  patient  to  ligature  these  two  vessels 
simultaneously  rather  than  separately  I  think  not.  If  the  risk  of  a  double 
operation  is  to  be  incurred,  I  cannot  think  that  it  would  be  positively  increased 
by  the  two  being  performed  at  once,  instead  of  with  an  interval  between 
them  ;  the  whole  of  the  vessels  that  serve  to  maintain  the  collateral  circulation 
in  the  head  and  upper  extremity  being  left  without  interference.  And  the 
result  that  has  followed  the  limited  number  of  these  operations  confirms  this 
opinion,  for  we  find  that  the  patients  recovered  from  the  operations  in  twenty- 
two  out  of  thirty-four  cases. 

The  result  of  these  twenty-two  cases,  so  far  as  the  aneurism  itself  was  con- 
cerned, was  not  altogether  unsatisfactory  when  the  otherwise  hopeless  nature 
of  the  disease  is  taken  into  consideration.  In  twelve  the  patient  derived  great 
and  unmistakeable  benefit,  and  in  the  remaining  ten  there  is  no  reason  to 
believe  that  the  operation  hastened  death.  So  far,  then,  as  actual  results  go, 
it  is  evident  that  the  chances  are  decidedly  against  the  patient's  deriving  any 
benefit  from  the  operation,  and  at  the  same  time  it  must  not  be  forgotten  that 
aneurisms  of  the  innominate  artery  have  been  cured  by  palliative  and  constitu- 
tional treatment.  It  does  not  seem  justifiable,  therefore,  to  resort  to  the  distal 
ligature  till  these  means  have  had  a  fair  trial.  If,  however,  rest,  diet,  and 
medical  treatment  fail  to  arrest  the  progress  of  the  disease,  the  amount  of 
success  obtained  from  simultaneous  ligature  of  the  carotid  and  subclavian  has 
been  quite  sufficient  to  encourage  a  repetition  of  it  in  well-selected  cases. 

ANEURISM    OF    THE    CAROTID  ABTERY. 

Aneurismal  Varix  of  the  Carotid  Artery  and  of  the  Jugular  Vein, 

as  the  result  of  punctures  and  stabs  in  the  neck,  has  been  met  with  in  a 
sufficient  number  of  instances  to  establish  the  signs  and  treatment  of  such  a 
condition  ;  and  an  instance  is  related  by  Mackmurdo,  in  which  a  com- 
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niunication  was  established  between  these  vessels  as  the  result  of  disease  ; 
but  I  am  not  acquainted  with  anj  case  of  Varicose  Aneurism  of  these  vessels 
having  been  recorded.  The  Signs  of  aneurismal  varix  in  this  situation 
present  nothing  peculiar  ;  and  the  Treatment  must  be  entii'cly  of  a  hygienic 
character,  no  operative  interference  being  likely  to  be  attended  with  any  but 
a  fatal  result.  It  is  the  more  desirable  not  to  interfere  in  these  cases,  as 
the  disease  does  not  appear  to  shorten  life. 

Spontaneous  Aneurism  of  the  Carotid  is  not  of  very  unfrequent  occur- 
rence :  in  Crisp's  table  of  551  aneurisms,  25  were  of  the  carotid  ;  and  it  ranks 
in  order  of  frequency  between  those  of  the  abdominal  aorta  and  of  the  sub- 
clavian. It  occurs  more  frequently  in  the  female  than  any  other  external 
aneurism  :  thus,  of  the  25  cases  alluded  to,  12  were  in  women.  This  is 
owing  probably  to  its  seldom  being  the  result  of  violence,  but  generally  arising 
from  disease  of  the  coats  of  the  vessel.  In  Holmes's  table  of  337  aneurisms, 
11  were  of  the  common  carotid,  10  being  spontaneous,  and  1  traumatic. 
Three  of  the  former  were  in  women.  This  aneurism  is  also  remarkable  as 
occurring  at  earlier  ages  than  most  others  :  thus,  Hodgson  has  seen  it  in 
a  girl  of  ten  ;  Sykes,  of  Philadelphia,  in  one  of  eighteen ;  Heath  in  a  woman 
aged  twenty- three  (external  carotid),  who  was  suffering  from  extensive  disease 
of  the  cardiac  valves.  The  right  carotid  is  much  more  commonly  aifected 
than  the  left,  and  the  upper  portion  of  the  vessel  than  the  lower  ;  the  bifur- 
cation being  the  most  common  seat  of  the  disease.  The  root  of  the  right 
carotid  not  uncommonly  is  dilated  ;  but  I  have  never  heard  of  a  case  in 
which  the  left  carotid  has  been  affected  in  the  chest. 

Symptoms. — A  carotid  aneurism  in  the  early  stage  forms  a  small,  ovoid, 
smooth  tumour,  with  distinct  pulsation  and  bruit,  and  a  well-circumscribed 
outline.  It  is  commonly  soft  and  compressible,  diminishing  in  size  on 
pressure,  and  expanding  again  with  the  usual  aneurismal  dilatation.  As  it 
increases  in  size,  it  becomes  more  solid,  occasions  shooting  pains  in  the  head 
and  neck,  and,  by  its  pressure  on  the  pharynx,  oesophagus,  and  larynx,  causes 
difficulty  in  deglutition  and  respiration  ;  sometimes  the  salivary  glands  are 
much  irritated.  After  a  time,  the  cerebral  circulation  is  interfered  with, 
giving  rise  to  giddiness,  impaired  vision  of  the  corresponding  eye,  noises  in 
ear,  and  a  tendency  to  stupor.  These  symptoms  may  be  owing  to  compression 
of  the  jugular,  to  ditRculty  in  the  transmission  of  the  blood  through  the 
tninour,  or  to  irritation  of  the  cervical  ganglia  of  the  sympathetic.  The  size 
which  these  aneurisms  may  attain  varies  greatly  :  usually  they  are  confined  to 
the  space  under  the  angle  of  the  jaw,  but  not  unfrequently  they  occupy  the 
greater  part  of  the  side  of  the  neck.  If  they  be  allowed  to  increase  without 
interference,  death  may  happen,  either  by  rupture  externally,  or  into  the 
pharynx  or  oesophagus  ;  by  asphyxia,  from  pressure  on  the  larynx  or  recurrent 
nerve  ;  or  by  starvation,  from  compression  of  the  oesophagus. 

Aneurisms  of  the  carotid  are  usually  of  slow  growth,  and  may  sometimes 
exist  for  years  without  giving  rise  to  any  special  inconvenience  ;  this  is  more 
particularly  the  case  when  they  are  seated  at  the  bifurcation  of  the  artery.  I 
have,  however,  seen  an  aneurism  in  this  situation  attain  the  size  of  a  small 
orange  in  a  few  weeks.  When  at  the  root  of  the  neck,  they  are  more  likely  to 
be  attended  with  injurious  pressure-effects  at  an  early  period. 

Diagnosis. — The  diagnosis  of  carotid  aneurism  is  more  difficult  than  that 
of  any  other  external  aneurism,  and  the  best  proof  of  this  is,  that  the  carotid 
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artery  has  been  ligatured  for  supposed  aneurism  in  several  instances  when  no 
such  disease  existed — cysts,  or  other  tumours  of  the  neck  having  been  mistaken 
for  aneurism,  and  this  by  Surgeons  of  acknowledged  skill. 

The  diagnosis  of  aneurism  of  the  lower  part  of  the  carotid  from  simihtr 
disease  of  oilier  arteries  at  the  root  of  the  neck,  as  of  the  subclavian,  verteljral, 
and  innominate,  and  the  arch  of  the  aorta,  is  surrounded  with  difficulties.  In 
some  aneurisms  of  the  arch  of  the  aorta,  the  sac  rises  into  the  neck,  so  as 
closely  to  simulate  a  carotid  aneurism,  as  in  the  annexed  cut  (Fig.  474).  In 
such  cases,  Holmes  suggests  that  the  effect  produced  by  carefully  applied 
distal  pressure  may  aid  in  the  diagnosis.  If,  after  a  few  hours,  when  tlie 
collateral  circulation  should  be  commencing  to  enlarge,  the  sac  shows  no  signs 
of  diminished  tension,  the  case  is  very  probably  one  of  aortic  aneurism.  The 
principal  affections  of  the  neck,  however,  with  which  aneurism  of  the  carotid 

may  be  confounded,  are  varix  of  the  internal 
jugular  vein,  enlarged  lymphatic  glands, 
abscesses,  tumours,  cysts,  and  pulsating 
bronchocele. 

A  dilated  arterij  doubled  tipon  itself  may 
closely  resemble  an  aneurism  when  situated  at 
the  root  of  the  neck.  Such  a  case  is  recorded 
by  Coulson.  It  occurred  in  an  old  woman  of 
88.  No  treatment  was  adopted,  and  after 
death  the  supposed  aneurism  was  found  to  be  a 
reduplication  of  the  common  carotid  surrounded 
by  indurated  cellular  tissue. 

In  varix  the  tumour  is  always  soft,  does  not 
pulsate  expansively,  and  diminishes  in  size 
during  a  deep  inspiration,  and  on  compressing 
the  vein  on  its  distal  side. 

Glandular  tumours  of  the  neck  are  often  very 
difficult  to  distinguish  from  aneurism,  more 
particularly  when  the  artery  passes  through  the 
tumour,  so  that  the  whole  mass  distinctly 
moves  at  each  pulsation.  In  these  cases  also 
there  may  be  an  apparent  diminution  in  the  size  of  the  tumour  on  com- 
pression, by  the  artery  within  it  being  emptied,  or  by  the  growth  recediug 
into  some  of  the  interspaces  of  the  neck.  But  in  the  great  majority  (jf 
instances,  the  globular,  oval,  and  nodulated  feel  of  glandular  swellings,  and 
the  possibility  of  raising  them  up  and  pushing  them  away  from  the  vessel — 
which  may  best  be  done  by  feeling  the  carotid  with  the  ends  of  the  fingers  of 
one  hand,  and  then  pressing  upon  the  tumour  with  tlie  other — will  reveal  the 
true  nature  of  the  case. 

From  abscess  of  the  neck  the  diagnosis  must  be  Aade  on  general  principles. 
The  coexistence  of  ill-defined  hardness  and  of  enlargement  of  the  glands,  of 
an  inflamed  state  of  the  skin,  the  ready  detection  of  fluctuation,  and  the 
absence  of  expansile  pulsation  in  the  tumour,  will  show  that  it  is  not 
aneurismal.  It  is  of  importance  to  observe  also  that  an  aneurism  Avhich 
fluctuates  is  always  forcibly  distended  by  strong  pulsation,  and  can  be 
materially  diminished  by  pressure,  neither  of  which  circumstances  can  occur 
in  abscess.    But  if  abscess  may  be  mistaken  for  aneurism,  the  converse  also 


Fig.  474. — Aneurism  of  the  Suiniiiit 
of  the  Arch  of  the  Aorta,  simu- 
lating Carotid  Aneurism. 
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holds  good  ;  a]id  an  aneurism  may  be  mistaken  for  aliscess — a  far  more  fatal 
error.  And  there  is  one  variety  of  false  aneurism,  to  which  Liston  specially 
invited  attention,  against  which  the  Surgeon  must  be  on  his  gnard, 
on  account  of  the  many  points  of  resemblance  between  it  and  aneurism  :  I 
mean  the  case  in  which  an  artery  has  given  way  into  the  sac  of  an  abscess.  In 
this  case,  fluctuation  and  pulsation  will  exist,  although  not  perhaps  of  a  dis- 
tending kind.  An  important  diagnostic  mark,  however,  will  be  that  the  out- 
line of  an  aneurism  is  distinctly  defined  and  limited,  while  that  of  an  abscess 
never  is.  Aneurism  of  the  internal  carotid  has  been  found  by  Syme  to  simulate 
very  closely  abscess  of  the  tonsil. 

Tumours  of  various  kinds — sarcomatous,  fatty,  and  fibrous — may  occur  in 
the  neck,  and -cause  some  little  embarrassment  in  the  diagnosis  from  aneurism  ; 
thus  Lisfranc,  O'Reilly,  and  Kerr  of  Aberdeen  have  recorded  instances  in  which 
the  artery  has  been  ligatured  in  such  cases  by  mistake  for  aneurism.  The 
diagnosis  of  such  tumours  as  these  must  be  made  on  ordinary  principles.  I 
have  in  several  instances  met  with  a  small,  hard,  distinctly  circumscribed 
tumour  lying  directly  upon  the  carotid  artery,  and  apparently  connected  with 
it,  and  receiving  pulsation  from  it,  usually  produced  by  a  fit  of  coughing  or 
laughing.  This  tumour,  with  the  true  nature  of  which  I  am  unacquainted, 
remains  stationary,  and  does  not  require  any  operative  interference. 

The  thyroid  body  is  not  nnfrequently  the  seat  of  enlargements  which 
have  been  mistaken  for  aneurism.  These  consist  chiefly  in  a  circumscribed 
enlargement  of  one  lobe  of  the  gland,  which  extends  laterally  over  the 
common  carotid,  and  I'eceives  pulsation  from  it.  This  kind  of  bronchocele 
may  be  diagnosed  from  aneurism  by  the  communicated  pulsation  in  it 
ceasing  when  it  is  raised  from  the  artery.  The  most  puzzling  cases,  and 
those  in  which  mistakes  may  most  easily  be  made,  are  instances  of  'jndsati'iiij 
bronchocele  in  which  these  tumours  have  an  active  and  independent  pulsation 
or  thrill.  In  these  instances,  however,  there  are  three  points  that  will 
almost  invariably  enable  the  Surgeon  to  make  the  diagnosis.  Thus  the 
tumour,  although  principally  confined  to  one  lateral  lobe,  always  affects  the 
isthmus  more  or  less.  Then  again,  in  bronchocele,  that  portion  of  the 
tumour  is  most  firmly  fixed  which  stretches  towards  the  mesial  line  ;  whilst 
in  carotid  aneurism  the  firmest  attachment  is  under  the  sterno-mastoid 
muscle.  The  third  point  of  difference  is  that,  on  the  patient's  making 
an  effort  at  deglutition,  the  enlarged  thyroid  body  moves  with  the  larynx 
and  trachea.  Cysts  in  the  thyroid  body  are  more  common  than  pul- 
sating bronchoceles,  and  sometimes  equally  difficult  of  diagnosis.  Dupuytren 
lias  pointed  out  that,  when  these  cysts  are  tapped,  the  pulsation  often 
becomes  stronger,  and  the  fluid,  which  on  first  flowing  is  serous,  may  at  last 
become  pure  arterial  blood,  so  that  the  Surgeon  may  suspect  that  he  has 
punctured  an  aneurism. 

Treatment. — Digital  Compression  has  been  successfully  employed  for 
the  treatment  of  carotid  aneurism.  A  case  of  aneurism  of  the  common 
carotid  artery,  cured  by  intermittent  digital  compression,  has  been  recorded 
by  Rouge  of  Lausanne.  The  patient  was  a  man,  aged  68.  Compression 
was  made  by  placing  the  thumb  against  the  anterior  edge  of  the  sterno- 
mastoid  and  the  next  three  fingers  under  the  posterior  edge  of  the  muscle  ; 
the  artery  was  thus  seized  and  compressed.  This  avoided  any  pressure  on 
the  pneumogastric  nerve,  which  was  supposed  to  be  the  cause  of  the  pain 
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usually  produced  by  attempts  to  compress  the  carotid.  The  compression 
was  applied  for  seventeen  days  during  seven  or  eight  hours  each  day  ;  and  at 
the  end  of  the  time  the  man  was  cured.  In  addition  to  this,  Holmes  has  col- 
lected four  successful  cases  by  Sheppard,  Kerr,  Humphry,  and  Gay,  and  two 
unsuccessful  ones  by  De  Castro  and  Delore.  The  pressure  should,  if  possible, 
be  applied  above  the  transverse  process  of  the  sixth  cervical  vertebra,  so  as 
to  avoid  compressing  the  vertebral  artery  at  the  same  time. 

Itigature. — Since  Astley  Cooper  first  ligatured  the  carotid,  in  18U"),  the 
means  on  which  the  Surgeon  almost  always  relies  for  the  cure  of  aneurism  of 
this  vessel  is  deligation  of  the  artery  at  a  distance  from  the  sac. 

When  the  aneurism  is  so  situated  that  a  sufficient  extent  of  healthy  vessel 
exists  between  the  sternum  and  the  base  of  the  tumour  to  4idmit  of  the 
application  of  a  ligature,  the  Hunterian  operation  may  be  practised.  If, 
however,  the  root  or  lower  portion  of  the  artery  be  so  involved  that 
there  is  no  room  to  apply  a  proximal  ligature,  the  distal  operation  may  be 
performed. 

Ligature  of  the  Common  Carotid. — The  patient  must  be  placed  upon 
his  back  with  the  shoulders  supported  by  a  pillow,  and  the  head  allowed  to  fall 
back\Yards  so  as  to  put  the  sterno-mastoid  slightly  on  the  stretch.  lu  the  later 
stages  of  the  operation,  the  head  must  be  brought  a  little  more  forward  to 
allow  the  muscle  to  be  drawn  outwards.  If 'brought  too  much  forward  the 
artery  becomes  relaxed,  and  the  difficulty  in  passing  the  needle  is  increased. 
When  the  Surgeon  can  choose  the  spot  at  which  to  ligature  the  artery,  he 
usually  selects  the  part  of  the  vessel  which  bisects  the  angle  foi'med  by  the 
anterior  edge  of  the  sterno-mastoid  with  the  omo-hyoid  muscle  at  the  level  of 
the  cricoid  cartilage.  The  course  of  the  artery  is  marked  by  a  line  drawn 
from  the  sterno-clavicular  articulation  to  a  point  midway  between  the  mastoid 
process  and  the  angle  of  the  jaw.  The  practical  guiding  line  during  the 
operation  is  the  anterior  border  of  the  sterno-mastoid,  which  ibrms  the  first 
rallying  point.  The  artery  is  reached  by  making  an  incision  about  three 
inches  in  length  in  this  line,  the  middle  of  the  wound  being  opposite  the 
cricoid  cartilage.  After  dividing  the  skin,  superficial  fascia,  and  platysma, 
with  the  branches  of  the  superficial  cervical  nerve,  and  the  deep  cervical  fascia, 
the  fibres  of  the  sterno-mastoid  come  into  view  ;  the  iuner  border  is  easily 
found,  and  the  muscle  turned  outwards.  The  second  rallying  point  is  the 
upper  border  of  the  anterior  belly  of  the  omo-hyoid.  To  bring  this  into 
view,  the  layer  of  cervical  fascia  forming  the  posterior  part  of  the  sheath  of 
the  sterno-mastoid  must  be  dissected  through,  care  being  taken  not  to  wound  the 
descendens  noni  nerve  which  usually  lies  immediately  beneath  it.  When  the 
muscle  is  found,  its  upper  border  is  pushed  downwards  with  the  handle  of  the 
scalpel,  and  held  out  of  the  way  with  a  blunt  hook,  and  the  sheath  of  the 
vessels  then  comes  into  view.  Crossing  the  sheath  the  middle  thyroid  vein 
may  now  be  met  with,  and  may,  if  necessary,  be  divided  between  two  ligatures. 
The  Surgeon  now  presses  his  finger  backwards  towards  the  bodies  and  trans- 
verse processes  of  the  cervical  vertcbrEe,  and  the  artery  will  be  felt  rolling 
under  the  finger  over  the  bone,  and  its  exact  position  is  thus  easily  ascertained. 
The  vessel  is  enclosed  in  a  sheath  of  cervical  fascia  common  to  it,  the  internal 
jugular  vein,  and  the  pneumogastric  nerve.  This  sheath  is  divided  into  three 
compartments,  and  it  is  important  to  open  the  most  internal  of  these,  in  which 
the  artery  lies,  if  possible  without  disturbing  the  others.    To  do  this,  the 
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common  sheath  must  be  opened  well  to  the  inner  side,  as  the  compartment  for 
the  vein  is  much  larger  than  that  for  the  artery,  and  occupies  the  greater  part 
of  the  anterior  aspect  of  the  sheath  which  is  exposed  in  the  operation.  After 
opening  the  common  sheath,  the  special  sheath  of  the  areolar  tissue  surrounding 
the  artery  must  be  carefully  divided  until  the  white  external  coat  comes  into 
view.  The  needle  is  then  passed  from  without  inwards  (Fig.  475),  between 
the  special  sheath  and  the  external  coat,  through  the  loose  areolar  tissue 
naturally  found  in  this  situation.  If  the  vessel  be  properly  cleaned,  it  is  almost 
impossible  to  wound  the  vein  or  pick  up  the  nerve.  If,  however,  the  wrong 
-compartment  of  the  common  sheath  be  opened,  or  the  special  sheath  not 
properly  divided,  either  of  these  accidents  may  happen.  Almost  all  the 
accidents  which  may  happen  in  ligature  of  the  carotid  arise  from  one  or  two 
causes,  either  drifting  too  far  outwards  in  the  deeper  parts  of  the  incision,  or 
not  cleaning  the  vessel  sufficiently  before  passing  the  needle.    In  cases  of 


aneurism  the  difficulty  is  often  increased  by  the  proximity  of  the  sac,  and 
sometimes  by  inflammatory  thickening  of  the  sheath.  In  women  the 
edge  of  the  thyroid  body  may  overlap  the  artery,  and  present  a  somewhat 
puzzling  appearance  when  exposed.  In  performing  the  operation  subcutaneous 
vessels  are  occasionally  wounded,  which  may  bleed  rather  freely  ;  the  small 
sterno-mastoid  artery  also  may  require  to  be  ligatured.  If  the  outer  compart- 
ment of  the  sheath  is  accidentally  opened,  the  jugular  vein  swells  up  so  as  to 
obscure  the  artery,  but  all  difficulty  from  this  source  will  cease  if  it  be  drawn 
aside  by  a  retractor,  or  repressed  by  the  assistant's  linger.  When  this 
happens,  it  must  not  be  forgotten  that  the  septum  of  the  common  sheath,  and 
the  special  sheath  of  the  artery,  have  both  to  be  divided  before  passing  the 
needle.  The  pneumogastric  nerve  should  never  be  seen,  as  it  lies  deeply 
behind  the  vessels. 
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Alter  the  operation  the  patient  should  be  propped  up  in  bed  with  the  head 
forwards  in  order  to  prevent  any  strain  upon  the  arterv.  Rest  can  be  still 
more  perfectly  secured  by  applying  a  leather  splint  moulded  before  the  opera- 
tion to  reach  from  the  loins  to  the  back  of  the  head,  and  to  overlap  the 
shoulders.  It  can  be  put  on  immediately  after  the  operation,  and  \vorn  for 
the  first  two  weeks. 

Ligature  of  the.  Carotid  below  the  Omo-hyoid  becomes  necessary  if  the 
aneurism  have  attained  a  very  considerable  size,  extending  low  in  the  neck, 
and  not  leaving  perhaps  more  than  one  inch  of  clear  space  above  the  clavicle. 
The  operation  is  best  performed  by  dividing  the  sternal  head  of  the  sterno- 
mastoid  close  to  its  origin.  A  V-shaped  incision  must  be  made,  one  limb  of 
which  corresponds  to  the  lower  two  inches  of  the  inner  border  of  the  sterno- 
mastoid,  and  the  other  to  the  inner  two  inches  of  the  clavicle.  The  incisions 
are  deepened  till  the  muscle  comes  into  view  ;  the  inner  head  is  then  divided 
and  turned  up  in  the  V-shaped  flap.  The  second  rallying  point  is  the  edge 
of  the  sterno-hyoid.  While  searching  for  this,  care  must  be  taken  not  to 
wound  the  anterior  jugular  vein  which  crosses  the  muscle  transversely  on  its 
way  to  join  the  external  jugular.  AVhen  the  edge  of  the  muscle  is  found,  it 
may  be  drawn  on  one. side  with  a  spatula,  or  if  necessary,  notched.  The 
sterno-thyroid  scarcely  requires  division.  The  sheath  of  the  vessels  now 
comes  into  view,  and  must  be  cautiously  opened,  the  Surgeon  keeping  carefully 
to  the  tracheal  side  so  as  to  avoid  the  vein.  There  is  usually  a  wide  interval 
between  the  artery  and  the  vein  and  nerve  on  the  right  side  ;  on  the 
left  side  more  care  is  required,  as  the  vein  most  commonly  overlaps  the 
artery.  . 

After  ligature  of  the  common  carotid  the  permanent  collateral  supply  is  not 
afforded  by  any  of  the  branches  of  the  corresponding  vessel  of  the  opposite 
side,  but  by  the  subclavian  artery  of  the  same  side.  In  a  case  related  by 
Porter,  in  which  the  right  carotid  had  been  tied,  the  subclavian  and  vertebral 
arteries  on  the  same  side  were  enlarged  to  at  least  double  their  natural  size,  and 
the  chief  communications  outside  the  skull  took  place  between  the  superioi- 
and  inferior  thyroid  arteries,  which  were  enlarged  ;  whilst  inside  the  cranium 
the  vertebral  took  the  place  of  the  internal  carotid.  Immediately  after  the 
operation  the  blood  may  be  so  freely  conveyed  to  the  distal  side  of  the  vessel, 
by  the  free  communication  between  the  arteries  of  opposite  sides,  both  within 
and  without  the  cranium,  that  a  speedy  return  of  pulsation  in  the  sac  is  of 
common  occurrence.  This  condition,  however,  usually  disappears  after  a  time 
by  the  gradual  consolidation  of  the  tumour,  and  indeed  may  generally  be 
looked  upon  as  a  favourable  sign  ;  being  very  seldom  associated  with  those 
cerebral  symptoms  which,  as  will  immediately  be  explained,  commonly  prove 
fatal  after  this  operation.  Occasionally  the  pulsation  continues,  and  the 
tumour  gradually  increases  in  size  in  spite  of  the  occlusion  of  the  main 
trunk. 

Su2)puration  of  tJie  sac  is  not  of  very  uncommon  occurrence  after  the  ligature 
of  the  carotid  for  aneurism — sometimes  even  after  so  considerable  an  interval 
as  eight  months,  as  happened  in  a  case  related  by  Post.  In  the  majority  of 
these  instances,  the  patient  eventually  does  well  ;  but  death  may  result  by  the 
tumour  pressing  upon  the  pharynx  and  larynx,  or  by  the  occurrence  of 
secondary  ha3morrhage,  which  may  take  place  either  from  the  part  to  which 
the  ligature  has  been  applied,  or  from  the  suppurating  sac.    In  the  first 
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instance,  it  usually  occurs  before  the  healing  of  the  wound,  especially  if  union 
by  first  intention,  is  not  obtained  ;  in  the  second,  it  may  happen  at  a  con- 
siderably later  period,  even  after  many  weeks.  In  a  case  under  the  care  of 
H.  Morris,  suppuration  took  place  round  the  sac  fifteen  weeks  after  ligature  of 
the  main  trunk.  Pus  was  let  out  by  an  incision,  after  which  the  tumour 
rapidly  increased  with  return  of  pulsation.  The  aneurism  was  then  laid  open. 
It  was  found  to  have  sprung  from  the  external  carotid,  and  the  recurrent 
stream  of  blood  was  derived  entirely  from  the  branches  of  that  vessel.  The 
trunk  above  the  sac,  tho  facial,  and  the  superior  thyroid  were  ligatured,  and  the 
patient  made  a  good  recovery.  As  the  suppuration  is  often  due  in  all  probability 
to  the  proximity  of  the  wound  and  the  ligature  to  the  aneurism,  it  has  been 
suggested  that,  in  such  cases,  it  might  be  safer  to  anticipate  it  by  laying 
open  the  sac  after  the  application  of  the  ligature  on  the  proximal  side,  and 
tying  the  vesssel  again  on  the  distal  side,  thus  performing  a  combination  of 
Anel's  and  the  old  operation.  It  would  appeal',  however,  as  if  this  were  only 
substituting  a  certain  evil  for  one  that  may  very  possibly  be  avoided. 
Besides  these,  which  may  be  looked  upon  as  the  ordinary  accidents  following 
the  application  of  a  ligature  for  aneurism,  deligation  of  the  carotid  artery 
occasionally  gives  rise  to  serious  and  even  fatal  disturbance  of  the  circulation 
within  the  cranium. 

Effects  on  the  Brain  of  Ligature  of  one  or  both  Carotids. — Many 
experiments  have  been  made  by  Meyer,  Jobert,  and  others,  upon  the  lower 
animals,  with  the  view  of  determining  the  effect  produced  on  the  brain  by  the 
ligature  of  the  carotid  arteries.  But  the  deductions  from  these  are  of  no 
value  when  applied  to  the  human  subject,  for  the  simple  reason  (which  appears 
to  have  been  strangely  overlooked),  that  in  many  of  the  lower  anunals  on 
which  the  observations  were  made,  as  the  dog  and  rabbit,  the  common  carotid 
arteries  are  of  secondary  importance  in  the  cerebral  cii'culation,  being  destined 
principally  for  the  supply  of  the  external  parts  of  the  head — the  brain  deriving 
its  chief  supply  from  the  vertebrals  ;  whilst  in  other  animals,  as  the  horse,  the 
brain  derives  nearly  the  whole  of  its  blood  from  the  carotids,  and  but  a  very 
small  quantity  from  the  vertebrals.  Hence,  in  one  case  the  carotids  may  be 
ligatured  without  danger,  whilst  in  the  other  their  deligation  is  inevitably 
fatal.  The  statistics  of  ligature  of  the  carotid  in  the  human  subject  have  been 
collected  by  Norris,  Ehrmann,  and  others  ;  and  more  recently  by  Pilz  of 
Breslau  (Arcltiv  fur  Idinische  Chirurgie,  1868),  who  has  collected  600  cases  of 
the  operation,  including  27  in  which  the  artery  Avas  tied  on  both  sides.  The 
causes  which  led  to  the  operation  were,  hgemorrhage,  in  228  cases  ;  aneurism, 
in  87  ;  erectile  and  other  tumours,  142  ;  extirpation  of  tumours,  71 :  cerebral 
affections  (epilepsy,  &c.),  34  ;  and  in  38  instances  the  distal  oj^eration  was 
perff)rmed  for  aneurisms  of  the  aorta  and  innominate  artery.  In  the  228  cases 
of  ligature  for  haemorrhage,  the  presence  of  cerebral  symptoms  is  noted  in 
69  out  of  167 — no  information  being  given  in  regard  to  61  ;  and,  in  these 
69  cases,  death  took  place  in  40.  Excluding,  however,  these  from  calculation, 
inasmuch  as  the  brain-disorder  may  have  been  in  many  due  to  the  haemorrhage 
rather  than  to  the  operation,  we  derive  from  Pilz's  statistics  the  following 
table  showing  the  proportional  frequency  of  the  occurrence  of  cerebral  disease 
and  of  deaths  from  this  cause. 
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TABLE  OF  LIGATURE  OF  CAROTID  FOLLOWED  BY  CEREBRAL  DISEASE. 


CACSKS  OF  OrERATlON. 

NUMBER  \ 
OF 
CASES. 

CASES  IN' 
WHICH 
CEREBRAL 
AFFECIION 

ENSUED. 

DEATHS  FROM 
CERKBBaI. 
DISEASE. 

DEATHS 
FROM  ALL 
CAUSES. 

NO  RECORD 

CEREBRAL 
Sy.MPTOMS. 

Aneurism  .... 

87 

32 

1(! 

31 

'■> 

Erectile  and  other  Tumours  . 

142 

32 

20 

49 

3 

Extirpation  of  Tumours 

71 

13 

8 

2."> 

8 

Cerebral  Affections    .       .  . 

34 

8 

1 

.  3 

Distal  Operation  . 

.38 

11 

7 

2.) 

(1 

372 

96 

51 

131 

19 

By  this  it  Avill  be  seen  that  the  most  common  cause  of  death  after 
ligature  of  the  carotid  is  cerebral  disease  induced  by  the  operation  ; 
and  this  result  apjDears  to  have  been  relatively  more  frequent  after 
the  distal  than  after  the  Hunterian  operation.  If  to  these  cases  we  add 
1-4  in  which  the  innominate  artery  was  ligatured,  we  get  a  total  of  38() 
cases  of  which  96  were  attended  with  cerebral  symptoms;  or,  as  nearly  as 
possible,  25  per  cent. 

We  should  naturally  expect  that,  in  those  cases  in  which  both  vessels  had 
been  ligatured,  there  would  be  a  greater  tendency  to  cerebral  disturbance  thau 
in  those  in  which  only  one  had  been  deligated.  It  would,  however,  appear  that 
of  twenty-seven  instances  in  which  the  double  operation  was  performed,  death 
is  recorded  to  have  happened  in  but  two  cases  from  this  cause  ;  while  in  another, 
in  which  convulsions  took  place,  a  fatal  result  did  not  occur,  and  three  other 
cases  were  attended  with  mere  temporary  disturbance  of  vision.  In  the  only 
case — that  of  Mott — in  which  both  carotids  were  ligatured  simultaneously, 
with  an  interval  of  only  a  few  minutes  between  the  operations,  coma  and 
death  resulted. 

After  a  careful  examination  of  this  subject,  I  think  we  are  warranted 
in  coming  to  the  following  conclusions  :  1.  Ligature  of  one  carotid  artery  is 
followed  by  cerebral  disturbance  in  more  than  one-fourth  of  the  cases,  above 
one-half  of  which  are  fatal.  2.  AVhen  the  two  carotids  are  ligatured  icitli  cm 
inicrcal  of  some  days  or  tvecls,  the  opei'ation  is  not  more  frequently  followed 
by  cerebral  disturbance  than  when  only  one  is  tied.  3.  Pathological  investi- 
gation has  shown  that,  if  the  vessels  be  gradually  and  successively  obliterated, 
the  patient  may  live,  although  one  carotid  and  one  of  the  vertebral  arteries 
have  been  occluded  by  disease  and  the  other  carotid  ligatured,  as  in  a  case 
related  by  Rossi.  4.  As  in  a  case  recorded  by  Davy,  an  individual  may  e-\en 
live  for  a  considerable  time,  though  both  carotids  and  botli  vertebrals  be 
occluded — the  cerebral  circulation  being  maintained  through  the  medium  of 
the  anastomoses  of  the  inferior  and  superior  thyroids  and  the  deep  cervical 
with  the  occipital  artery.  5.  The  reason  why  more  or  less  extensive  obstruction 
by  disease  of  the  arteries  leading  to  the  brain  may,  as  appears  from  patho- 
logical records,  be  unattended  with  cerebi-al  disturbance,  while  this  so  frequently 
follows  ligature,  is  (as  has  been  pointed  cut  by  Pilz)  that  in  the  former  case 
the  obstruction  is  gradual,  so  that  the  collateral  circulation  has  time  to  be 
established,  while  in  the  latter  the  interruption  is  sudden. 

The  cause  of  these  cerebral  symptoms  is  certainly  the  disturbance  of  the 
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cerebral  circulation,  induced  by  the  lijjature  of  the  carotid.  When  a  considerable 
portion  of  the  supply  of  blood  to  the  brain  is  suddenly  cut  ofi",  two  sets  of 
symptoms  may  ensue — one  immrdiale,  the  other  remote.  The  immediate 
symptoms  are  those  that  generally  result  from  functional  disturbance  of  the 
brain,  consequent  upon  too  small  a  supply  of  arterial  blood.  They  consist  of 
syncope,  trembUng,  twitches,  giddiness,  and  impairment  of  sight.  After 
this  condition  has  been  maintained  for  a  few  days,  the  nutrition  of  the  orgau 
becomes  materially  affected,  and  softening  of  the  cerebral  sulistance  takes 
place,  giving  rise  to  a  new  and  more  serious  set  of  symptoms  indicative  of 
this  pathological  condition,  such  as  convulsions,  hemiplegia,  and  death.  In 
other  cases  congestion  may  come  on,  either  by  the  interference  with  the  return 
of  blood  through  the  jugular  vein,  or  as  a  consequence  of  that  venous  turgidity 
which  we  commonly  observe  after  the  ligature  of  a  main  arterial  trunk  ; 
or  perhaps  coma  may  be  induced  Ijy  apoplectic  effusion  into  a  softened  portion 
of  the  organ. 

Ligature  of  the  Carotid  on  the  Distal  Side  of  the  Sac. — Aneurism 
of  the  carotid  artery,  occurring  low  in  the  neck,  does  not  admit  of  the  appli- 
cation of  a  ligature  on  the  cardiac  side  of  the  tumour.  AVhat,  then,  is  to 
be  done  in  such  a  case  as  this  ?  Should  it  be  left  to  the  remote  chance 
of  a  spontaneous  cure,  or  should  it  be  subjected  to  surgical  interference  ? 
Spontaneous  cure  in  carotid  aneurism  has  never  yet,  I  believe,  been  met  with. 
The  Surgeon,  therefore,  must  endeavour  to  treat  the  disease  by  ligature. 
Two  plans  of  treatment  are  open  to  him — either  to  tie  the  innominate  aitery 
if  the  tumour  be  on  the  right  side,  or  the  carotid  on  the  distal  side  of  the 
tumour.  The  former  alternative  may  fairly  be  set  aside  ;  for  not  only  are  the 
cases  in  which  it  is  possible  to  find  room  between  the  sternum  and  the  sac 
extremely  rare,  but,  even  were  such  an  instance  to  present  itself,  Surgeons 
would,  I  think,  scarcely  ever  be  justified  in  undertaking  an  operation  which 
has  so  rarely  succeeded  (p.  190) ;  we  are  consequently  reduced  to  the  alternative 
of  ligaturing  the  artery  on  the  distal  side  of  the  sac.  But  although  this  opera- 
tion is  the  only  alternative  that  presents  itself,  yet  its  application  in  practice 
is  attended  with  serious  difficulties  ;  for  the  Surgeon  must  be  able  to  satisfy 
himself  that  it  is  actually  an  aneurism  of  the  root  of  the  carotid  with  which 
he  has  to  do,  and  that  it  is  not  the  trunk  of  the  innominate  or  the  arch  of  the 
aorta  that  is  affected.  The  difficulty  in  doing  this  is  far  greater  than  would 
at  first  appear  ;  for,  on  examining  the  details  of  eight  cases  in  which  the  distal 
operation  was  performed  for  supposed  carotid  aneurism,  three  must  be  excluded, 
as,  after  death,  the  tumour  was  found  to  arise  from  the  aortic  arch. 

In  every  case  the  tumour,  immediately  on  the  ligature  lieiug  tightened,  under- 
went a  considerable  diminution  in  its  bulk,  with  corrugation  of  the  integuments 
covering  it,  and  considerable  subsidence  in  the  force  of  its  pulsations.  In  one 
case — that  of  Bush — respiration,  which  before  the  operation  had  been  greatly 
embarrassed,  became  easy  ;  and  in  two  others  inflammation  of  the  sac  took 
place, being  in  one  (that  of  Wardrop)  unattended  with  bad  consequences,  and  in 
the  other  (Demme's  case)  followed  by  death.  It  is  not  safe  to  deduce  any 
general  conclusion  from  so  small  a  number  of  cases  ;  yet  the  result  of  these 
is  so  uniform,  that  I  have  no  hesitation  in  stating  it  as  my  opinion  that, 
whether  we  regard  the  principle  on  which  this  operation  is  founded,  the  amount 
of  success  which  has  hitherto  attended  it,  the  necessarily  fatal  result  of  these 
cases  if  left  to  themselves,  or  the  absence  of  any  other  means  that  hold  out  a 
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reasonable  hope  of  benefit,  the  Surgeon  is  justified  iu  resorting  to  the  ligature 
of  the  trunk  of  the  common  carotid  on  the  distal  side  of  the  sac,  iu  cases  of 
aneurism  limited  to  the  root  of  that  vessel. 


ANEURISM    OF    THE    EXTERNAL  CAROTID. 


The  trunk  of  the  external  carotid  is  so  short  that  it  seldom  becomes  the 
seat  of  aneurism  without  involving  at  the  same  time  the  common  artery  at  its 
bifurcation.  It  may,  however,  become  aneurismal.  The  tumour,  presenting 
the  usual  sii;ns  of  aneurism,  will  be  found  situated  under  the  angle  of  the  jaw 
and  above  the  level  of  the  cricoid  cartilage.    From  the  important  nature  and 

close  proximity  of  the  parts  surrounding  it, 
the  pressure-effects  are  serious  and  early. 
By  pressure  on  the  hypoglossal  nerve  the 
muscles  of  the  corresponding  side  of  the 
tongue  may  be  paralysed,  so  that  when 
protruded  the  tongue  is  turned  towards 
the  affected  side.  Aphonia  and  dysphagia 
have  been  met  with  as  early  symptoms. 

The  treatment  consists  in  ligature  of 
the  common  carotid  above  the  omo-hyoid. 
After  this  operation  it  may  happen  that 
pulsation  continues  faintly,  or  speedily 
returns  in  the  sac,  owing  to  the  freedom 
of  enlarged  anastomoses.  It  has,  therefore, 
been  proposed  by  IMorris  to  ligature  the 
primary  branches  of  the  external  carotid 
as  well — a  plan  certainly  difficult  in 
execution  and  probably  of  doubtful  utility. 

In  Fig.  477  is  represented  an  aneurism 
of  the  external  carotid  for  which  the  com- 
mon carotid  was  ligatured  by  Christopher 
Heath.    The  artery  is  occluded  above  and 
below  the  ligature,  and  the  aneurism  is 
filled  with  laminated  clot.     Atrophy  of 
the  right  half  of  the  tongue  had  resulted 
from  the  pressure  of  the  aneurism  on  the 
hypoglossal  nerve.    The  patient,  who  was 
a  woman  twenty-three  years  of  age,  had 
suffered  from  several  attacks  of  acute  rheumatism.     She  died  of  cerebral 
embolism   on  the  thirty-fifth  day  after  the  operation.     The  mitral  and 
aortic  valves  were  found  to  be  extensively  diseased. 

Ligature  of  the  External  Carotid  Artery. — Although  this  operation 
can  rarely  l)e  required  in  the  treatment  of  aneurism,  it  may  conveniently  be 
considered  here.  Amongst  the  various  conditions  in  which  ligature  of  the 
external  carotid  may  be  adopted  in  preference  to  that  of  the  common  trunk, 
may  especially  be  mentioned  hcemorrhage  from  its  deep  branches  such  as  the 
internal  maxillary  (see  Vol.  I.,  p.  474),  and  as  a  preliminary  stage  in  the  removal 
of  tumours  in  the  regions  supplied  by  it.  An  incision  is  made  along  the 
anterior  border  of  the  sterno-mastoid  from  a  point  opposite  the  angle  of  the 


Fjg.  477. — Aneurism  of  External  Carotid 
cured  by  ligature  of  ComnKUi  Carotid.  A. 
point  of  application  of  ligature  ;  B.  internal 
carotid  ;  C.  external  carotid  ;  D.  coninion 
trunli  of  lingual  and  facial. 
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jaw  to  another  opposite  the  middle  of  the  th}Toid  cartilage.  By  dividing 
the  superficial  fascia  and  platysma,  the  anterior  border  of  the  sterno-mastoid 
is  exposed  and  drawn  outwards.  The  lower  border  of  the  posterior  belly  of 
the  digastric  is  next  defined  and  drawn  upwards  ;  below  this  muscle  the 
hypoglossal  nerve  will  be  seen.  The  artery  can  now  be  exposed  oa  a  level 
Avith  the  great  cornu  of  the  hyoid  bone,  and  a  ligature  applied  to  it  between 
the  origin  of  the  superior  thyroid  and  lingual  branches.  The  needle  should 
be  passed  from  the  outer  side,  and  great  care  taken  not  to  include  the  superior 
laryngeal  nerve  which  lies  behind  the  vessel.  The  proximity  of  large  branches 
to  the  point  of  ligature  interferes  with  the  formation  of  the  internal  coagulum, 
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Figs.  4V8,  479.- 


-Relations  of  External  Carotid  Artery  at  position  of  ligature. 

beeu  removed. 


In  Fig.  479  the  veins  have 


0,  common  carotid  artery;  Ti,  internal  carotid;  c,  external  carotid;  d.  lingual;  e.  superior  thyroid; 
/,  common  facial  vein  ;  g,  intei'nal  jugular  vein  ;  i,  hypoglossal  nerve ;  j,  superior  laryngeal  nerve  (dotted 
line) ;  sterno-mastoid  muscle  (drawn  aside) ;  I,  stylo-hyoid  and  digastric  muscles ;  m,  parotid  gland  ; 
It,  great  cornu  of  hyoid  bone. 


but  the  risk  of  secondary  haemorrhage  is  small  if  an  absorbable  ligature  be 
used  and  strict  asepsis  maintained.  As  an  additional  safeguard  it  has  been 
recommended  to  tie  the  lingual  and  superior  thyroid  branches  at  the  same 
time. 

ANEURISM    OF    THE    INTERNAL  CAROTID. 

The  Internal  Carotid  Artery  may  be  the  seat  of  aneurism  before  or  after  it 
has  entered  the  cavity  of  the  skull.  The  symptoms  of  these  two  classes  of 
cases  differ  necessarily  in  almost  every  respect. 

Extracranial  Aneurism. — When  an  aneurism  affects  the  trunk  of  the 
internal  carotid  before  its  entrance  into  the  skull,  the  symptoms  do  not 
materially  differ  from  those  of  aneurism  at  the  bifurcation,  or  of  the  upper 
part  of  the  common  carotid,  except  in  one  important  respect,  which  was,  I 
believe,  first  pointed  out  by  Porter  of  Dublin — viz.,  the  tendency  of  the 
tumour  to  extend  inwards  towards  the  pharynx,  and  to  protrude  into  that 
cavity.  The  reason  of  this  is  obvious  :  when  we  consider  the  anatomical 
relations  of  the  internal  carotid  artery,  we  at  once  see  that  its  pharyngeal 
aspect  is  that  which,  if  one  may  so  term  it,  is  the  most  superficial — nothing 
lying  between  the  vessel  and  the  mucous  membrane  except  the  thin  superior 
constrictor,  some  lax  areolar  tissue,  and  the  superior  laryngeal  nerve  ;  whilst 
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externally  there  are  interposed  between  it  and  the  intetrument  the  layers  of 
the  cervical  fascia,  the  margin  of  the  sterno-mastoid,  the  digastric,  stylo-hyoid 
and  stylo-phaiyngeus,  and  the  styloid  process,  and  above  the  digastric  the 
parotid  gland. 

"When^therefore,  dilatation  of  the  vessel  takes  place,  it  necessarily  has  a 
tendency  to  push  forwards  that  part  of  its  covering  where  it  meets  with  least 
resistance  ;  and,  this  being  to  the  pharyngeal  side,  more  or  less  pi'oniinence 
will  be  found  in  this  cavity.  In  a  case  that  occurred  to  Syme,  this  was 
especially  well  marked,  the  aneurism  of  the  internal  carotid  simulating  closely 
an  abscess  of  the  tonsil.  In  two  cases  related  by  Porter  in  the  seventeenth 
volume  of  the  DuUin  Journal  of  the  Bledical  Sciences,  this  was  one  of  the 
most  marked  features  :  the  "  appearances  of  the  tumour  (as  seen  by  the 
mouth)  were  most  alarming  ;  the  pulsation  could  be  distinctly  seen,  and  the 
blood  almost  felt  under  the  mucous  membrane  ;  it  seemed  ready  to  give  way 
and  burst  into  the  mouth  every  moment." 

Treatment. — ^The  treatment  of  these  cases  does  not  differ  from  that  of 
aneurisms  connected  with  the  carotid  arteries,  and  seated  at  the  upper  part  of 
the  neck  ;  but  we  are  not  in  possession  of  a  sufficient  number  of  facts  to  enable 
us  to  determine  with  any  degree  of  precision  what  the  result  of  surgical  inter- 
ference in  them  is  likely  to  be.  If  we  could  give  an  opinion  from  the  limited 
number  of  cases  at  present  before  the  profession,  we  should  feel  disposed  not 
to  entertain  a  very  favourable  opinion  of  the  result  of  the  Hunterian  opera- 
tion, as  applied  to  aneurism  of  the  internal  carotid  outside  the  skull.  This  is 
doubtless  owing  to  the  situation  of  the  aneurism  against  the  mucous  mem- 
brane of  the  mouth,  being  such  that  the  surrounding  tissues  do  not  exercise  a 
sufficient  amount  of  pressure  against  the  sac  after  the  ligature  of  the  vessel  to 
allow  the  efficient  deposition  of  laminated  coagulum,  and  consequent  occlusion 
of  the  artery  leading  into  it — circumstances  which,  in  accordance  with  the 
principles  that  have  been  laid  down  in  speaking  of  the  Hunterian  operation, 
are  necessary  to  success. 

INTRACEANIAIi  ANEUEISM. 

Aneurisms  may  arise  from  any  of  the  intracranial  arteries,  though  some 
are  much  more  liable  than  others  to  this  disease.  Of  62  cases  noted  by 
W.  Gull,  the  basilar  artery  was  affected  in  20  cases,  and  the  middle 
cerebral  in  If).  In  8  of  the  i-emaining  cases,  the  internal  carotid  was  affected; 
and  in  (5  others  the  anterior  cerebral  artery  was  the  seat  of  aneurism.  The 
vertebral  arteries  and  their  branches  were  affected  in  28  cases,  and  the  carotids 
and  their  branches  in  34. 

Causes.— The  causes  of  intracranial  aneurism  are  very  obscure.  It  might 
be  supposed  that  the  small  size  of  the  arteries  within  the  skull  would  render 
them  little  liable  to  the  occurrence  of  spontaneous  aneurism,  were  it  not  that 
the  anatomical  characters  and  physiological  relations  of  these  vessels  predispose 
considerably  to  the  occurrence  of  this  affection  ;  there  being  no  other  set  of 
arteries  in  the  body  of  the  same  size  as  those  within  the  skull  in  which 
spontaneous  aneurism  so  frequently  occurs.  This  can  be  accounted  for  only  by 
the  thinness  of  their  coats  and  the  want  of  an  external  fibrous  sheath  rendering 
them  unable  to  support  the  increased  tension  to  which  they  are  occasionally 
subjected  in  consequence  of  the  alteration  in  pressure  of  the  cerebral  circula- 
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tion  at  different  periods,  the  result  of  some  variation  in  the  relative  quantities 
of  the  different  fluids  within  the  skull,  or  of  determination  of  blood  to  the 
brain.  This  would  be  the  case  more  particularly  if  their  elasticity  had 
already  been  impaired  by  degeneration  or  syphilitic  disease  of  their  coats. 
Thus,  according  to  Gull,  of  58  cases  in  which  the  patient's  age  is  given, 
only  12  cases  appeared  in  persons  under  twenty-five,  five  of  the  patients 
being  under  twenty  ;  of  the  remaining  46  cases,  13  occurred  in  persons  under 
forty ;  of  the  remaining  33,  22  were  met  with  between  forty  and  sixty,  and 
4  in  persons  above  sixty.  Of  the  58  cases,  35  were  males,  and  23  females. 
Church  believes  that,  in  the  young,  intracranial  aneurism  is  due  to  embolism. 

The  exciting  cause  of  the  disease  is  most  commonly  involved  in 
obscurity :  sometimes  it  may  be  traced  to  a  blow  on  the  head,  to  a  fall  or  con- 
cussion, or  to  excess  in  drinking  ;  but  more  frequently  the  symptoms  manifest 
themselves  suddenly,  without  being  in  any 
way  attributable  to  such  external  influences, 
and  occur  in  vigorous  and  apparently  healthy 
persons. 

Pathology. — Intracranial  aneurisms  are 
almost  always  formed  by  the  uniform  dila- 
tation of  a  limited  portion  of  the  artery — 
the  sacculated  variety  being  rarely  met  with. 
In  the  museum  of  University  College  there 
are,  however,  two  specimens  of  sacculated 
aneurisms  of  the  cerebral  arteries.  The 
coats  of  the  arteries  in  this  situation  being 
very  thin,  and  unprovided  with  any  external 
fibrous  sheath,  rupture  of  the  vessel  is  more 
common  than  partial  dilatation,  when  one 
portion  only  of  the  circumference  is 
diseased.  Occasionally,  the  dilatation  is 
fusiform,  extending  over  some  length  of  the 
artery  ;  this  form  is  probably  confined  to  the  basilar  artery  (Fig.  480). 

The  disease  would  appear  to  be  of  slow  growth,  and  the  sac  sometimes 
becomes  filled  witli  laminated  coagiila  so  completely  as  to  occlude  the  artery 
fi'om  which  it  springs. 

Gowers  arranges  the  intracranial  arteries  in  the  following  order  as  far  as 
their  liability  to  be  the  seat  of  aneurism  is  concerned  :  middle  cerebral,  basilar, 
internal  carotid,  anterior  cerebral,  posterior  communicating,  anterior  com- 
municating, vertebral,  posterior  cerebral,  inferior  cerebellar.  Aneurisms  in 
the  substance  of  the  brain  are  rare.  The  size  that  an  aneurism  attains 
in  this  situation  is  sometimes  considerable  :  thus,  in  a  case  of  aneurism 
of  the  basilar  artery,  which  occurred  some  years  ago  at  University  College 
Hospital,  the  tumour  was  nearly  as  large  as  a  walnut  ;  in  another  case,  it 
somewhat  exceeded  this  size.  R.  W.  Smith,  in  the  Dublin  Journal  of 
the  Medical  Sciences,  vol.  xxv.,  mentions  a  case  of  multilocular  aneurism 
of  the  left  posterior  cerebral  artery  as  large  as  a  small  apple  ;  and  Serres, 
one  as  large  as  a  hen's  egg.  On  the  other  hand,  they  occasionally  prove 
fatal  by  rupture  while  still  of  very  small  size — not  larger  than  a  pea 
or  a  nut. 

It  is  seldom  that  more  than  one  of  the  arteries  of  the  brain  suffer  aneurismal 


Fig.  480. — Fusiform  Aneurism  of  Basilar 
Artery  laid  open. 
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dilatation.  In  the  Museum  of  the  College  of  Surgeons,  however,  there  are 
preparations  of  aneurismal  dilatation  of  both  internal  carotid  arteries. 

A  case  occurred  in  University  College  Hospital  under  the  care  of  A.  T. 
Thomson,  in  which  a  somewhat  similar  condition  existed.  A  man,  forty- 
nine  years  of  age,  had  fallen  on  his  head  some  months  before  admission  into 
the  Hospital.  Since  then  he  had  been  garrulous,  silly,  and  very  irritable — 
becoming  readily  intoxicated.  He  suddenly  became  comatose,  with  vomiting 
and  laborious  breathing ;  he  could  close  both  eyes,  but  the  right  pupil 
was  dilated  :  the  left  side  was  paralysed.  He  was  treated  for  apoplexy,  and 
became  slightly  better,  but  died  in  ten  days  from  the  first  attack.  An 
aneurism  a  little  larger  than  a  hazel-nut  was  found  on  the  trunk  of  the  right 
carotid,  where  it  gave  off  the  middle  cerebral,  and  another  small  one  on  the  course 
of  that  artery.  There  was  a  globular  aneurism  on  the  corresponding  artery 
of  the  opposite  side  ;  the  basilar  artery  w^as  thickened,  white,  and  opaque, 
as  w^ere  also  the  other  larger  arteries  of  the  bi-ain  ;  there  was  softening  of 
both  anterior  cerebral  lobes,  especially  the  right. 

Pressure-Effects. — The  pressure  exercised  by  an  aneurism  situated  withiu 
the  skull  is  always  chiefly  directed  against  the  yielding  cerebral  substance, 
which  is  often  extensively  disorganised  ;  the  bones  of  the  skull  frequently 
escape,  and  seldom  suflFer  much.  Absorption  of  the  subjacent  bone,  however, 
sometimes  takes  place  to  a  limited  extent  :  thus,  in  one  case  (Moore's)  the  body 
of  the  sphenoid  bone  was  indented  and  partially  absorbed. 

The  parts  compressed  in  each  case  will  vary  according  to  the  situation  of  the 
tumour.  But  the  structures  that  principally  suflPer  are  necessarily  those  seated 
at  the  base  of  the  brain,  and  forming  the  floor  of  the  lateral  ventricles.  In 
Moore's  case,  one  of  the  optic  nerves  was  flattened  ;  the  lamina  perforata,  the 
roots  of  the  olfactory  tract,  the  anterior  part  of  the  corpus  striatum,  and  a 
considerable  quantity  of  the  neighbouring  white  matter  of  the  anterior  lobe, 
were  destroyed.  In  a  case  recorded  by  Lager,  the  facial  nerve  of  the  right 
side  was  paralysed  from  this  cause.  In  E.  W.  Smith's  case,  the  floor  of  the 
third  ventricle,  the  tuber  cinereum,  and  the  origins  of  the  optic  and  olfactory 
nerves,  suffered  ;  the  optic  nerve  of  the  opposite  side  was  flattened  and 
softened. 

Besides  the  changes  that  take  place  in  the  cerebral  substance  as  the  result  of 
pressure,  important  lesions  may  be  met  with  as  the  effect  of  the  interference 
of  the  aneurism  with  the  circulation  in  and  nutrition  of  the  cerebral 
hemispheres.  Thus,  in  the  case  of  aneurism  of  both  internal  carotids  that 
has  already  been  referred  to  as  occurring  at  University  College  Hospital, 
there  was  white  softening  of  both  the  anterior  cerebral  lobes  ;  and  this 
lesion  was  most  marked  on  the  side  that  corresponded  to  the  larger  aneurism, 
and  where  consequently,  it  may  be  supposed,  the  greater  amount  of  obstruction 
to  the  circulation  existed. 

Symptoms. — The  symptoms  of  aneurism  within  the  skull  are  extremely 
equivocal  ;  and,  indeed,  an  aneurism  of  large  size  may  exist  at  the  base  of  the 
brain  without  occasioning  any  symptoms  whatever.  An  interesting  instance 
of.this  occurred  at  University  College  Hospital  in  1848.  A  man,  thirty-seven 
years  of  age,  died  of  pulmonary  apoplexy  and  chronic  pneumonia  of  the  left 
lung,  consequent  upon  the  pressure  of  an  aneurism  of  the  commencement  of 
the  descending  aorta  on  the  pulmonary  veins.  On  post-mortem  examination 
ail  aneurism  of  the  basilar  artery  as  large  as  a  hazel-nut  was  found,  which  had 
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caused  no  head  symptoms  ;  the  sac  was  very  thin,  and  there  was  much 
atheromatous  degeneration  in  the  vertebral  arteries. 

Not  unfrequently  no  symptoms  occur  until  the  rupture  of  tlie  aneurism 
causes  fatal  cerebral  apoplexy.  In  many  cases,  however,  definite  local 
symptoms  are  produced  by  the  pressure  of  the  aneurism  on  the  important 
structures  at  the  base  of  the  brain.  Pain  is  a  very  variable  symptom,  both  as 
regards  its  character  and  its  position.  It  may  be  diffused,  or  may  occupy  a 
fixed  point ;  it  may  be  continuous  or  intermitting  ;  it  may  be  increased  by 
movement,  or  accompanied  by  peculiar  sensations,  as  of  pulsation  or  of  opening 
and  shutting  the  top  of  the  head. 

The  sight  and  hearing  are  often  impaired.  Dimness  of  sight,  dilatation  of 
one  or  both  pupils,  photophobia,  diplopia,  and  loss  of  vision  have  been  noticed 
in  several  of  the  cases  recorded.  Gowers  states  that  intracranial  aneurisms, 
even  of  large  size,  are  not  as  a  rule  accompanied  by  any  associated  ocular 
changes.  Nor  do  they  often  cause  consecutive  changes,  unless  their  position 
is  such  as  to  press  upon  the  optic  nerves  ;  there  is  then  loss  of  vision  with 
atrophy  of  the  nerve  recognizable  by  the  ophthalmoscope.  If  the  aneurism 
press  on  the  cavernous  sinus,  there  may  be  some  fulness  of  the  retinal  veins, 
but  this  is  usually  only  temporary,  the  pressure  being  relieved  by  the  free 
communication  between  the  ophthalmic  and  facial  veins.  Optic  neuritis  is 
rare  as  the  result  of  intracranial  aneurisms.  Ptosis  has  been  met  with  from 
pressure  on  the  third  nerve  by  aneurism  of  the  posterior  communicating 
artery.  Buzzing  noises  in  the  ears  and  deafness  are  not  uncommon 
symptoms.  The  patient  rarely  loses  the  power  of  articulation  and  of 
deglutition  ;  impairment  of  these  functions,  however,  has  been  met  with. 
There  may  be  paralysis  of  the  side  of  the  face,  or  complete  hemiplegia  ;  or 
fits  and  epileptiform  convulsions  may  occur.  The  mental  condition  may 
undergo  changes  indicative  of  chronic  disease  of  the  brain.  There  may  be 
depression  of  spirits,  listlessness,  or,  as  was  noticed  in  the  case  above  related, 
the  temper  may  become  irritable,  and  the  patient  be  garrulous  or  silly. 
Insanity  has  been  noticed  in  one  case.  As  is  commonly  the  case  in  cerebral 
affections,  the  gastric  functions  are  often  impaired. 

In  some  cases  the  presence  of  aneurism  has  been  detected  by  a  loud  rough  or 
"  whizzing  "  noise  heard  on  the  application  of  a  stethoscope  over  one  side  of  the 
head,  and,  perhaps,  audible  to  the  patient.  This  sign,  however,  exists  in  but 
few  cases  ;  but  when  it  does  occur,  it  is  unquestionably  the  most  pathognomonic 
of  all.  I  am  not  aware  that  it  has  been  met  with  in  any  form  of  cerebral 
disease  except  intracranial  aneurism. 

It  will  thus  be  seen  that,  with  the  exception  of  the  whizzing  noise,  no  special 
signs  are  afforded  by  aneurisms  within  the  skull,  which  will  enable  us  to  dis- 
tinguish between  the  symptoms  occasioned  by  their  presence  and  those  of 
other  tumours  of  the  brain,  and  of  organic  cerebral  disease.  Very  frequently 
no  premonitory  symptoms  manifest  themselves  ;  the  patient  being  suddenly 
seized  when  apparently  in  good  health,  with  apoplexy,  which  terminates  rapidly 
in  death. 

Causes  of  Death. — The  most  frequent  cause  of  death  in  these  cases  is  the 
sudden  rupture  of  the  sac  and  extravasation  of  blood  into  the  cavity  of  the  arach- 
noid and  the  meshes  of  the  pia  mater  at  the  base  of  the  brain,  or  into  the 
lateral  ventricles — either  from  the  aneurism  projecting  into  them  and  there 
giving  way,  or  rupturing  into  the  cavities  by  breaking  down  the  intervening 
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cerebral  substance  (Figs.  481,  482).  When  this  mode  of  termination  occurs, 
tliere  are  occasionally  no  premonitory  symptoms  of  impending  danger ;  the 
patient,  when  apparently  in  good  health,  being  struck  down  by  an  attack  of 
apoplexy  which  is  speedily  fatal.  More  frequently  a  series  of  those  symptoms 
that  have  already  been  mentioned  as  attending  many  cases  of  this  disease, 
precede  the  fatal  event  for  a  longer  or  shorter  time.  When  rupture  of  the 
sac  and  extravasation  of  blood  take  place,  death  is  inevitable  ;  at  least,  I  am 
not  acquainted  with  any  case  in  which  signs  of  old  extravasation  have  been 
found  after  death. 

Death  fi'om  rupture  of  the  sac  appears  to  be  most  frequent  in  younger  sub- 
jects. In  the  later  period  of  life,  aneurism  is  commonly  associated  with 
atheromatous  disease  of  the  vessels  generally,  which  may  cause  death  by  soften- 
ing and  effusion  of  blood.  According  to  G-ull,  of  20  cases  occurring  in  persons 
under  thirty-five  years  of  age,  IG  (or  80  per  cent.)  were  fatal  from  rupture  of 


the  sac  ;  while  in  37  cases  over  thirty-five,  death  occurred  from  this  cause  in 
only  14,  or  08  per  cent. 

In  other  cases  death  may  result  from  snftcuing  of  the  suhsiame  of  the  brain, 
due  to  the  obstruction  offered  to  the  passage  of  the  blood  through  the 
aneurismal  vessel.  In  the  case  of  aneurism  of  both  carotids,  already  men- 
tioned as  having  occurred  at  University  College  Hospital,  this  was  the  case  ; 
both  anterior  cerebral  lobes  wej'e  affected  with  white  softening,  and  this 
condition  was  especially  observable  on  that  side  on  which  the  aneurism  was 
lai'ger. 

Treatment. — In  the  treatment  of  intracranial  aneurism  there  is  usually 
little  to  be  done,  the  nature  of  the  case  not  being  sufficiently  obvious  in  the 
majority  of  instances  to  justify  active  measures.  The  general  treatment 
recommended  for  aneurisms  elsewhere  should  certainly  be  adopted,  such  as 
rest,  appropriate  dieting  and  the  administration  of  iodide  of  potassium.  Should, 
however,  the  loud  rough  whizz  be  distinctly  audible  over  one  side  of  the  head, 
more  especially  about  the  base  of  the  skull,  or  by  application  of  the 


Fig.  481. — Aneurism  of  tlie  Left  Internal  Carotid, 
bursting  into  Lateral  Ventricle.  View  of  Aneurism 
from  above,  projecting  into  Ventricle. 


Fig.  482. — View  of  the  same  Aneurism 
from  below,  imbedded  in  sub.stance  of  Hemi- 
sphere. 
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stethoscope  to  the  mastoid  process,  and  should  symptoms  of  cerebral  compression 
begin  to  manifest  themselves,  ligature  of  the  carotid  artery  on  the  atFected 
side  may  with  propriety  be  practised.  This  was  done  successfully  in  a  most 
interesting  and  instructive  case  of  intracranial  aneurism  by  Coe  of  Bristol  ; 
and  unsuccessfully  by  Berkeley  Hill,  in  one  at  University  College  Hospital,  in 
which  death  took  place  from  haemorrhage  from  the  seat  of  ligature. 

INTRAORBITAL  ANEURISM. 

"  Intraorbital  aneurisms  "  were  for  a  long  time  considered  by  Surgeons  to 
be  of  the  nature  of  erectile  tumours  ;  but  the  erroneousness  of  this  opinion  was 
pointed  out  by  Busk,  and  subsequently  by  Nunneley,  who  showed  that,  except  in 
those  very  rare  cases  in  which  a  pulsating  tumour  of  the  orbit  is  congenital,  or 
has  appeared  shortly  after  birth,  or  is  associated  with  uEevoid  tissue  developed  in 
the  eyelids,  it  must  be  looked  upon  as  being  due  in  the  vast  majority  of  cases 
to  the  presence  of  an  aneurism  or  aneurismal  varix  at  the  back  of  the  orbit. 
These  views  have  been  fully  confirmed  by  Rivington  in  his  exhaustive  paper 
founded  on  73  recorded  cases  of  pulsating  tumour  of  the  orbit  collected  from 
various  sources,  and  including  one  very  interesting  case  of  his  own.  The 
vessel  affected  seems  to  be  in  some  instances  the  ophthalmic  artery  itself ;  in 
other  instances  it  would  appear  that  the  tumour  is  developed  within  the 
cranium,  springing  from  the  carotid  arteiy,  the  ophthalmic  being  but  second- 
arily affected.  Delens  of  Paris  has  recorded  three  cases  verified  by  post-mortem 
examination,  in  which  the  symptoms  arose  fi-om  an  arterio-venous  aneurism 
affecting  the  carotid  artery  in  the  cavernous  sinus. 

Causes.^ — The  causes  of  intraorbital  aneurism  are  in  some  cases  very  obscure  ; 
in  others,  the  condition  evidently  has  originated  from  a  blow  upon  the  head. 
In  the  first  class  of  cases,  where  the  disease  has  been  of  spontaneous  origin,  the 
patient  has  suddenly  felt  a  crack  or  snap  in  the  orbit,  like  the  "  crack  of 
a  whip,"  or  the  "snap  of  a  gun,"  and  the  disease  has  then  developed 
gradually.  In  the  traumatic  cases,  the  blow  upon  the  head  has  usually  been 
severe,  attended  in  some  instances  with  symptoms  of  fracture  of  the  anterior 
part  of  the  base  of  the  skull.  In  several  cases  it  has  arisen  from  penetrating 
wounds  of  the  orbit  caused  by  sticks  or  small  shot. 

Of  the  73  cases  collected  by  Rivington,  32  were  idiopathic  and  41  traumatic. 
Of  the  idiopathic  cases  two  were  congenital,  probably  genuine  specimens  of 
cirsoid  aneurism  ;  the  mean  age  of  the  rest  was  43,  the  oldest  being  69.  The 
mean  age  of  the  traumatic  cases  was  between  30  and  31,  the  extremes  being 
11  and  72.  The  spontaneous  cases  were  most  commonly  in  women  :  thus,  of 
30  cases  in  which  the  sex  is  recorded,  21  were  females.  The  traumatic  form 
is  most  common  in  men,  the  number  being  31  males  to  10  females.  Amongst 
the  idiopathic  cases  15  occurred  on  the  right  side,  13  on  the  left,  and  2  on 
both  sides  ;  of  40  traumatic  cases,  10  were  on  the  right,  27  on  the  left,  and  3 
on  both. 

Symptoms.— The  first  sensation  experienced  is,  in  spontaneous  cases,  that  of 
a  loud  snap  or  crack  in  the  orbit  or  head.  This  is  followed  by  congestion  of 
the  conjunctiva,  difficulty  in  opening  the  eyelids,  a  feeling  of  tension,  and  in 
some  instances  severe  pain  in  and  around  the  orbit.  Loud  whizzing  bewilder- 
ing noises  are  experienced  in  the  head,  and  are  much  increased  on  stooping  or 
lying  down.  In  traumatic  cases,  a  persistence  of  congestion  of  the  conjunctiva 
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with  redness  and  some  a3dema  of  the  eyelids,  and  the  occnrrence  of  noises  in 
the  head,  are  usually  the  first  indications  of  the  mischief  that  has  occurred. 
In  all  cases,  after  a  time,  the  eyeball  becomes  unduly  prominent,  and  pulsa- 
tion of  a  thrilling  vibratory  character  can  be  felt  in  the  orbit;  on  the 
application  of  the  ear,  a  loud  whizzino-  bruit  is  heard,  which  extends  widely 
over  the  side  of  the  head.  The  eyeball  itself  eventually  falls  into  a  state  of 
chronic  congestion  ;  chemosis  occurs,  the  cornea  becomes  opalescent,  the 
aqueous  humour  turbid,  and  sight  is  impaired  or  lost.  The  bruit  and  pulsa- 
tion are  diminished  or  cease  on  compressing  the  carotid  artery  of  the  side 
affected. 

Pathology. — The  essential  features  of  so-called  intraorbital  aneurism,  or 
pulsating  tumour  of  the  orbit,  may  arise  from  more  than  one  pathological 
condition.  Rivington  has  collected  14  fatal  cases  in  which  the  diseased  parts 
were  examined  after  death.  In  one  only  (G-uthrie)  was  an  aneurism  found  in 
the  orbit.  In  this  case  the  disease  was  double,  and  there  was  a  circumscribed 
aneurism  on  each  ophthalmic  artery.  In  four  cases  no  arterial  disease  was 
found  :  in  one  of  these  (Oetlingen)  there  was  obliteration  of  some  of  the  veins 
of  the  orbit  from  old  inflammatory  mischief,  in  the  other  three  (Bowman, 
Aubrey,  and  Morton,)  there  was  obstruction  to  the  passage  of  blood  from  the 
orbit  through  thi'ombosis  of  the  intracranial  sinuses.  In  one  (Nunneley)  there 
was  a  circumscribed  aneurism  of  the  ophthalmic  artery  before  it  entered  the 
orbit ;  in  three  (Baron,  Gendrin,  and  Nunneley)  rupture  of  an  aneurism  of  the 
internal  carotid  into  the  cavernous  sinus  was  found  ;  in  one  (Wecker)  simple 
dilatation  of  the  carotid  in  the  cavernous  sinus  was  the  cause  of  the  disease  ; 
and  in  the  remaining  four,  an  aneurismal  varix  of  the  carotid  artery  and 
cavernous  sinus  was  found.  These  four  were  all  the  result  of  injury,  (nie 
arising  from  a  direct  wound  from  the  point  of  an  umbrella  thrust  into  the 
opposite  orbit,  and  the  others  from  severe  blows  on  the  head,  probably 
accompanied  by  fracture.  No  case  of  aneurism  by  anastomosis  of  the  orbit 
has  been  demonstrated  hj  post-mortem  examination,  but  there  is  strong  reason 
to  believe  that  two  cases  of  congenital  origin  which  have  been  recorded 
were  of  this  nature.  The  earlier  observers  supposed  all  cases  to  be  due  to 
aneurism  by  anastomosis.  The  fallacy  of  this  opinion  was  first  pointed  out  by 
Busk,  who  referred  the  symptoms  to  a  rupture  of  the  ophthalmic  artery  and 
the  development  of  a  circumscribed  traumatic  aneurism  of  that  vessel  ;  this 
also  has  not  been  demonstrated  by  post-mortem  observation.  Nunneley 
doubted  the  correctness  of  this  view,  and  referred  the  symptoms,  in  some 
cases,  to  a  peculiar  vascular  condition  of  the  parts,  dependent  more  upon  an 
aifection  of  the  veins  than  of  the  arteries,  and  somewhat  analogous  to  what  takes 
place  in  the  exophthalmos  of  bronchocele.  He  pointed  out  also  that  although 
in  other  cases  an  aneurism  exists,  it  is  not  in  the  orbit,  but  behind  it  in  the 
cavernous  sinus.  In  these  latter  cases  he  showed  that  the  prominence  of  the 
eyeball  is  due  to  distension  of  the  veins  of  the  orbit  from  obstruction  to  the 
return  of  blood,  and  the  pulsation  is  communicated  to  these  distended  veins 
by  the  aneurism  in  the  cavernous  sinus.  This  view  is  fully  confirmed  by 
the  post-mortem  records  quoted  above.  In  those  cases  in  which  nothing 
beyond  obstruction  to  the  return  of  blood  through  the  cavernous  sinus  and 
consequent  dilatation  of  the  orbital  veins  has  been  found,  the  cause  of  the 
pulsation  is  not  so  evident.  In  other  cases  it  is  perhaps  possible  that  some 
derangement  of  the  vaso-motor  influence  of  the  sympathetic  may  really 
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occasion  the  symptoms  of  increased  vascular  activity  that  are  so  characteristic 
of  the  disease. 

The  secondary  phenomena  that  are  observed  in  these  cases,  such  as  conges- 
tion of  the  eyelids,  of  the  palpebral  and  ocular  conj^ncti^■fe,  amounting  even 
to  chemosis  in  many  cases,  and  the  muddiness  of  the  aqueous  humour  and  lens, 
are  doubtless  due  to  an  interference  with  the  return  of  blood  from  these  parts 
through  the  ophthalmic  vein,  and  to  the  consequent  congestion  of  the  smaller 
vessels  and  effasion  of  serum.  The  protrusion  of  the  eye-ball  is  due  to  the 
vascular  tumour,  whatever  its  precise  nature  may  be,  and  the  derangement  in 
vision  to  an  alteration  in  the  axis  of  the  eye  consequent  on  this  extrusion. 
It  is  remarkable  that  the  bruit  in  these  cases  should  be  so  loud,  not  only  to 
the  patient's  own  senses,  but  to  the  ear  of  the  Surgeon  ;  and  this  can.  be 
accounted  for  only  by  the  proximity  of  the  cranial  bones,  which  may  act  as 
conductors  of  sound. 

Diagnosis.' — The  Biar/nosis  of  pulsating  tumour  is  sufficiently  easy,  but  it 
is  just  as  difficult  to  determine  accurately  the  cause  of  the  disease.  It  is 
probable  that  nearly  all  the  traumatic  cases  are  due  to  aneurismal  varix  of  the 
carotid  artery  and  cavernous  sinus.  The  sudden  onset  of  the  disease  with  a 
crack  or  snap  in  idiopathic  cases  would  lead  to  a  presumption  that  a  small 
aneurism  of  the  carotid  had  given  way  into  the  sinus.  Congenital  cases  are 
probably  aneurisms  by  anastomosis.  Beyond  this,  accurate  diagnosis  of  the 
pathological  condition  is  hardly  possible.  The  disease  most  likely  to  be 
mistaken  for  an  intraorbital  aneurism  is  a  pulsating  sarcoma  of  the  bones  of 
the  orbit.  In  this,  however,  the  pulsation  is  less  expansile  and  the  peculiar 
harsh  bruit  is  wanting. 

Prognosis. — I  think  it  is  still  doubtful  what  would  happen  in  a  large 
number  of  these  cases,  if  the  disease  were  left  to  itself  without  operation.  It 
might  be  supposed  that  it  would  probably  have  a  fatal  termination  ;  that 
rupture  would  take  j^lace  either  into  the  cranial  cavity  or  externally,  and  that 
sudden  death  would  occur.  That  this  has  occasionally  happened  is  proved  by 
recorded  cases,  but  it  is  by  no  means  a  necessary  consequence  of  the  disease. 
Spontaneous  cure  appears  to  take  place  in  some  cases  :  thus  I  have  seen  a 
gentleman  about  44  years  of  age,  who,  in  consequence  of  a  fall  on  the  head 
a  few  months  previously  presented  the  characteristic  symptoms  of  intraorbital 
aneurism.  Ligature  of  the  carotid  artery  was  recommended,  but  the  patient 
would  not  consent  to  the  operation,  and  fourteen  mouths  later  the  symptoms 
of  the  disease  had  to'  a  great  extent  disappeared.  A  grave  prognosis  should 
not  be  given  hastily,  as  it  is  only  by  watching  the  case  that  a  correct  con- 
clusion can  1)6  arrived  at.  If  the  protrusion  of  the  eye-ball  continues  to 
increase,  and  the  globe  itself  begins  to  suffer,  and  vision  is  lost,  the  prognosis 
becomes  grave  and  the  case  is  one  requiring  surgical  treatment.  If  there  is 
no  increase  of  the  symptoms  after  some  months,  the  patient  may  be  left  to 
nature  unless  the  annoyance  of  the  disease  is  great. 

Treatment. — The  occasional  occurrence  of  spontaneous  cure,  the  un- 
certainty in  which  we  often  are  as  to  the  real  nature  of  the  disease,  and  the 
certainty  that  in  some  instances  at  least  there  is  no  true  aneurismal  tumour, 
would  justify  the  Surgeon  in  having  recourse  to  medical  treatment,  aided  by 
digital  compression  of  the  carotid,  and,  perhaps,  the  application  of  ice  to  the 
forehead,  before  proceeding  to  operate.  That  these  means  are  occasionally 
successful,  there  can  he  no  doubt.    Gioppi,  of  Padua,  has  recorded  a  case  in 
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which  an  intraorbital  aneurism  of  great  severity  was  cured  by  intermittent 
digital  compression.  The  compression  was  kept  up  for  periods  of  a  minute  or 
two  with  frequent  intervals  ;  pressure  continued  for  more  than  one  minute 
caused  fainting.  The  disease  was  cured  in  four  days.  Yanzetti  and  Scarra- 
muzza  have  published  another  case,  in  which  intermittent  digital  compression 
was  kept  up  for  five  minutes  at  a  time.  The  case  was  completely  cured  by 
compression  during  seven  hours  and  twenty  minutes,  spread  over  eighteen 
days. 

Among  the  cases  collected  by  Eivington  were  16,  including  those  just 
mentioned,  in  which  digiial  compression  of  the  common  carotid  was  adopted. 
Of  these,  5  were  idiopathic  and  11  traumatic.  Two  of  the  former  and  one  of 
the  latter  were  cured  ;  in  the  rest  no  benefit  resulted  from  the  treatment. 
Instrumental  compression  was  tried  in  four  cases  without  result.  Galvano- 
puncture  was  tried  twice  ;  once  it  failed  and  once  it  was  fatal.  Coagidatijuj 
injections  were  used  in  four  cases,  in  all  of  which  the  disease  was  traumatic. 
The  substance  used  was  perchioride  of  iron  in  three  cases,  two  of  which  were 
cured  and  one  derived  no  benefit.  In  the  fourth  case  a  solution  of  lactate 
of  iron  was  injected  and  the  patient  was  cured.  In  spite  of  this  success  the 
injection  of  coagulating  fluids  into  a  dilated  vein  in  which  it  is  impossible 
temporarily  to  arrest  the  flow  of  blood,  can  hardly  be  regarded  as  a  safe 
proceeding. 

Ligature  of  the  common  carotid  of  the  affected  side  has  been  highly  suc- 
cessful. Eivington  has  collected  5-1  cases  in  which  it  was  performed  :  21 
were  idiopathic,  32  traumatic,  whilst  the  nature  of  one  was  not  known. 

Of  the  21  idiojiathic  cases  4  died  and  17  recovered  ;  of  these  17,  13  were 
cured,  in  9  vision  was  restored,  in  3  it  was  not  regained,  and  in  the  others  the 
effect  in  this  respect  is  not  mentioned.  Three  cases  were  benefited  by  the 
operation,  whilst  in  one  the  relief  was  temporary  and  the  eye-ball  and  tumour 
were  subsequently  removed.  Of  the  32  traumatic  cases,  5  died  and  27 
recovered.  Of  these  27,  17  were  cured,  1  by  subsequent  injection.  Vision 
was  not  regained  in  6.  In  5  the  operation  failed,  and  2  of  these  were  subse- 
quently cured  by  ligature  of  the  opposite  artery.  Four  were  partially  cured, 
and  one  relapsed  after  apparent  cure. 

The  evidence  of  recorded  cases  thus  seems  strongly  in  favour  of  the  treat- 
ment of  this  disease  by  ligature  of  the  common  carotid  artery  when  simple 
medical  treatment  and  compression  have  failed  to  produce  a  decided 
impression. 

In  a  very  interesting  case  which  I  saw  in  Velpeau's  wards  in  1839,  both 
orbits  were  affected  ;  and  as  pressure  on  the  right  carotid  arrested  the 
pulsation  and  bruit  in  both,  that  artery  was  tied.  But  though  the  disease  was 
cured  in  the  left  orbit  by  this  operation,  and  temporarily  arrested  in  the  right, 
it  reappeared  in  the  latter  situation,  and  was  eventually  cured  there  by  the 
ligature  of  the  left  carotid. 

ANEURISM    OF    THE    SUBCLAVIAN  ARTERY. 

Aneurisms  of  the  Subclavian  occur  in  order  of  frequency  between  those 
of  the  carotid  and  of  the  innominate  arteries.  They  are  most  often  met 
with  on  the  right  side,  in  the  proportion  of  about  three  to  one  ;  and  this 
would  appear  to  be  in  a  great  measure  dependent  on  their  being  occasioned  by 
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direct  violence,  or  by  repeated  or  prolonged  exertion  of  the  arm  :  thus  they 
commonly  occur  from  falls,  blows  upon  the  shoulder,  or  excessive  fatigue  of 
this  extremity.  From  the  fact  of  the  aneurisms  arising  from  external  violence, 
we  should  expect  to  meet  with  them  most  frequently  in  males,  and  this  we  do 
in  a  remarkable  manner.  Of  120  cases  collected  by  Poland,  only  11  occurred 
in  females,  and  in  4  of  these  instances  the  disease  resulted  from  injury  ;  in  2 
cases,  both  arteries  were  aSected.  The  disease  may  be  seated  in  any  part  of 
the  vessel  on  the  right  side,  though  most  commonly  the  artery  is  not  dilated  until 
after  it  has  passed  beyond  the  anterior  scalenus.  On  the  left  side  aneurism 
never  occurs  before  the  artery  has  emerged  from  the  thorax  ;  and  then,  as  on 
the  right,  it  most  commonly  happens  in  the  third  part  of  the  vessel.  Sub- 
clavian aneurism  may  occur  at  any  age  above  21.  It  is  most  common  in 
middle  life  ;  and,  according  to  Poland,  is  three  times  more  frequent  in 
England  than  in  any  other  country. 

Symptoms. — An  aneurism  of  the  subclavian  artery  is  characterised  by  a 
pulsating  compressible  tumour  of  an  elongated  or  ovoid  shape,  situated  at  the 
base  of  the  posterior  triangle  of  the  neck,  immediately  above  the  clavicle.  If 
it  be  small,  it  will  disappear  behind  this  bone  on  the  shoulder  being  raised  ; 
as  it  increases  in  size,  it  fills  up  the  whole  of  the  space  above  the  clavicle 
between  the  sterno-mastoid  and  the  trapezius,  often  attaining  a  very  consider- 
able bulk.  In  consequence  of  th«  pressure  which  it  exercises  on  the  brachial 
plexus  of  nerves  there  is  pain,  often  attended  with  numbness,  and  extending 
down  the  arm  and  fingers,  usually  with  some  weakness  of  these  parts.  In 
some  instances  there  is  a  spasmodic  affection  of  the  diaphragm,  owing  to 
irritation  of  the  phrenic  nerve.  The  external  jugular  vein  is  commonly 
distended  and  varicose  ;  oedema  of  the  hand  and  arm  may  be  present.  The 
tumour  does  not  increase  rapidly  in  size,  owing  to  its  being  tightly  compressed 
by  the  surrounding  parts  ;  and,  as  the  disease  never  extends  inwards,  it  does 
not  interfere  with  the  trachea  or  oesophagus.  In  some  cases  it  has  been 
known  to  extend  downwards  and  backwards,  so  as  to  implicate  the  pleura  and 
the  summit  of  the  lung. 

Diagnosis. — This  is  usually  easy,  although  an  enlarged  gland  or  chronic 
abscess  lying  over  the  third  part  of  the  artery  may  at  first  sight  be  mistaken 
for  an  aneurism  of  the  vessel.  When  the  disease  affects  the  first  part  of  the 
artery  it  may  present  features  closely  resembling  those  of  an  aneurism  of  the 
innominate  or  of  the  root  of  the  carotid.  Under  these  circumstances  the 
condition  of  the  pulse  in  the  branches  of  the  carotid  may  aid  the  diagnosis, 
for  it  is  unlikely  to  be  affected  when  the  aneurism  is  limited  to  the  subclavian. 
Mayo  mentions  a  case  in  w'hich  an  exostosis  of  the  first  rib  pushed  forward 
the  subclavian  artery  in  such  a  way  as  to  cause  it  to  simulate  an  aneurism, 
and  eventually  to  arrest  the  pulsation  in  it. 

Results. — As  a  subclavian  aneurism  increases  in  size,  it  may  become 
diffused,  and  burst  either  externally  or  into  the  pleural  sac.  A  spontaneous 
cure  has  more  frequently  occurred  in  this  than  in  any  other  external  aneurism. 

Treatment. — The  treatment  of  subclavian  aneurism  is  in  the  highest 
degree  unsatisfactory. 

A  fair  trial  should,  in  all  cases,  be  given  to  complete  rest  and  restricted 
diet  according  to  the  plan  described  on  page  118.  In  one  recorded  case  a 
subclavian  aneurism  was  cured  by  Valsalva's  treatment  in  eighteen  months. 
This  constitutional  treatment  may  be  supplemented  in  suitable  cases  by  applying 
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direct  pressure  to  the  sac  itself ;  this  can  be  done  by  means  of  a  weight,  or  by 
a  leaden  or  leathern  cap  moulded  to  the  swelling. 

Com2)ression  on  the  cardiac  side  can  be  employed  only  when  the  artery  rises 
high  enough  in  the  neck  to  admit  of  pressure  being  applied  betweea  the 
scalenus  and  the  sac.  Such  a  combination  of  irregular  anatomical  distribution 
with  aneurism  must  of  necessity  be  excessively  rare  :  but  in  one  case  in  which 
it  occurred,  Poland  succeeded  in  effecting  a  cure  by  digital  compression  kept 
up  for  ninety-six  hours.  The  tumour  was  then  smaller  and  harder,  but  still 
pulsated.  The  patient  left  the  Hospital,  and,  at  the  end  of  a  month,  the 
tumour  was  foimd  to  have  become  solid,  and  had  ceased  to  pulsate.  The 
number  of  cases  in  which  compression  is  possible  may  perhaps  be  increased  by 
performing  the  operation  under  prolonged  ancesthesia. 

Compression  on  the  distal  side  could  be  effected  only  when  the  artery  crosses 
the  first  rib,  and  consequently  would  be  available  only  in  those  I'are  cases  in 
which  the  aneurism  springs  from  the  first  part  of  the  vessel. 

Manipulation,  as  recommended  by  Fergusson,  deserves  a  further  trial  ;  of 
the  few  instances  in  which  it  has  been  employed  it  was  successful  in  Little's 
case  and  partially  so  in  Fergusson's  case. 

Galvano-jmncture  and  Acupuncture  are  also  available  methods  of  treatment, 
and  might  be  combined,  when  practicable,  with  distal  compression.  Galvano- 
puncture  has  been  successfully  employed  by  Abeille  and  acupuncture  by 
Mace  wen. 

Ligature  of  the  innominate,  and  of  the  subclavian  itself,  internal  to,  behind, 
and  beyond  the  scalenus  anticus,  has  been  practised  for  the  cure  of  this  form 
of  aneurism  ;  it  has  likewise  been  proposed  to  apply  the  distal  operation  to  the 
treatment  of  this  disease,  and  to  amputate  at  the  shoulder- joint. 

When  an  aneurism  is  situated  on  the  right  subclavian  artery  on  the  tracheal 
side  of  the  scalenus,  the  flow  of  blood  through  it  can  be  arrested  only  by  the 
ligature  of  the  innominate  artery.  When  it  is  situated  beyond  the  scalenus, 
or  even  behind  it,  ligature  of  the  subclavian  has  been  practised  in  the  first  part 
of  its  course  before  it  reaches  this  muscle.  For  subclavian  aneurism  on  the  left 
side,  in  these  situations,  the  proximal  ligature  would  not  be  practicable. 

Let  us  now  proceed  to  examine  the  results  that  have  attended  these  operative 
procedures. 

Ligature  of  the  Innominate. — The  innominate  artery,  as  may  be  seen 
by  the  accompanying  table,  has  been  ligatured  at  least  twenty-two  times. 


CASES  OF  LIGATURE  OF  INNOMINATE  ARTERY. 


OPERATOR. 

SEX. 

AOE. 

NATURE  OF 

RESULT. 

REMARKS. 

DISEASE. 

1.  MOTT. 

m. 

5t 

Subclavian 

Died  on  26tli 

Tied  an  inch  below  bifurcation. 

aneurism. 

day. 

Ligature  separated  in  fourteen 
days.  Hasmorrhage  on  23rd  day, 

stopped  by  pressure  :  recurred 

on  2(Hh. 

2.  Gkafe. 

m. 

abt. 

Subclavian 

Died  on  (iSth 

Ligature  separated  in  fourteen 

30 

aneui'ism. 

day. 

days.    Hfemorrhage  after  sepa- 

ration of  ligature  arrested  by 
cold  and  pressure,  and  did  not 
recur.    Suppuration  of  sac  :  in- 
cision.   H.Emoptysis  and  fever. 
Death  without  further  haamor- 
rhage.    Artery  safely  occluded. 
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CASES  OF  LIGATURE  OF  INNOMINATE  ARTERY — {continued). 


OPEKATOR. 


3.  Hall. 


4.  A  Sue-     !  ... 

GEON  IN 

Paris.  | 

5.  Norman.  |  m. 
(i.  Bland.  m. 


NATTJKE 
'  [     OF  DISEASE. 

)2  '  Subclavian 
aneurism. 


.SI 


7.  Lizaks.    \  m.  30 


8.  HUTIN. 


9.  Akendt.  m. 


10.  Cooper.  m. 
(San  Fran- 
cisco.) 


II.  Cooper. 
(Do.) 


12.  Gore.  ui. 
(Bath.) 


2G 


13.  Smyth.  m. 
(New  Orleans.) 


Died  on 
da3'. 


ith 


Artery  was  diseased  and  gave 
way.  Bleeding  arrested  by 
plug  :  death  from  other  causes. 


Subclavian 
aneurism. 
Subclavian 
aneurism. 


Subclavian 
aneurism. 

Hajmorrhage 
from  axilla 
iafter  ligature 
of  subclavian. 


3(>  Subclavian 
aneurism. 


Subclavian 
and  carotid 
aneurism. 

Subclavian 
and  carotid 
aneurism. 


Subclavian 
and  axillary 
aneurism. 


Died.       Case  referred  to  by  Dupuytren. 


Died.       iDied  of  pericarditis  sixty  hours 
after  ojieration. 
Died  on  IStb  Hsemorrhage   from   distal  side 
day.         came  on  on  the  17th  and  18th 
days.  Ligature  applied  to  upper 
jiortion  of  artery. 
Died  on  21st  Ligature  separated  on  17th  day. 
day.         Hasmorrhage  on  19th.  Pleurisy 
of  right  side. 
Died  in  12  !  Punctured  wound  in  axilla,  for 
hours.        which    subclavian    was  tied ; 

secondary  hsemorrhage,  and 
then  innominate  tied. 


Died  on  8th  Inflammation   of  lunc 
dav.         and  aneurismal  sac. 


pleura, 


Subclavian 
aneurism. 


14.  BlCKER- 
STETH. 

(Liverpool.) 


.').  0"Grai)V. 
(Dublin.) 


4(1 


Subclavian 
aneurism. 


Dietl  on  9th  Upper  end  of  sternum  and  inner 
day.       I  end  of  clavicle  removed.  Dys- 
'  pnoea  and  retention  of  urine  : 
■  !  pus  in  the  right  kidney. 
Died  on  34th  Bones  removed  as  in  previous 
day.         case.    Patient  was  apparently 
j  doing    well,   when  secondary 
I  h;cmorrhage  appeared.  Imme- 
]  diate  cause  of  death,  haemor- 
i  rhage. inconsequenceof  removal 
j  of  bandages  by  patient. 
Died  on  17th  Artery  partially  cut  through  by 
day.         ligature.     Cardiac  extremity 
I  not  contracted,  but  partially 
[  plugged  with  dark  coagulum. 
i  Inflammation    of  subclavian 
!  vein  (left).     Pus  in  anterior 
I  mediastinum.     Aneurism  con- 
tracted and  filled  with  coagu- 
1  lum. 

Kecovery.  Ligature  applied  to  innominate 
a  quarter  of  an  inch  below 
bifurcation,  and  at  same  time 
to  carotid  one  inch  above 
origin.  HtemoiThage  on  15th, 
33rd,  and  51st  days,  arrested  by 
pouring  shot  into  the  wound.  Li- 
gature of  right  vertebral  on  54th 
I  day.  Tumour  returned  ten  years 
afterwards  and  proved  fatal. 
Died  on  Gtli  Direct  compression  tried  on  the 


dav. 


Subclavian 
aneurism. 


Death  next 
dav. 


artery  for  two  days.  Then  liga 
tured  above  and  below  the  spot 
where  compression  had  been  ap- 
plied. Death  from  haimorrhage 
from  the  distal  side. 
Carotid  also  tied.  Apoplectic 
symptoms. 
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CASES  OP  LIGATTOE  OF  INNOMINATE  ARTERY — {continued). 


OPERATOR. 

SEX. 

AGE. 

NATURE 
OF  DISEASK. 

RESULT. 

REMARKS. 

16.  W.  Thom- 

m. 

49 

Subclavian 

Died  on  42nd 

Secondary  hajmorrhage  30th  and 

son. 

aneurism. 

day. 

39th  days.    The  haemorrhage 
came  from  an  opening  in  the 
artery,  the  result  of  ulceration. 
It  was  one  quarter  of  an  inch 
above  the  seat  of  ligature.  An 
ox-aorta  ligature  was  used.  No 
trace  of  it  was  found  at  the 
2)(>st-m  arte  III. 

(Dublin.) 

17.  Bennett 

m. 

30 

Subclavian 

Died  on  18th 

Secondary    hfemorrhage  from 

May. 

aneurism. 

day. 

ulceration  opposite  the  knot  of 
the  ligature.    Twisted  strands 
of  catgut  used  after  breaking  of 
an  ox-aorta  ligature  ;  coats  not 
divided. 

IS.  Banks. 

m. 

50 

Subclavian 

Eecovery. 

9 

Kangaroo-tendon  ligature ;  coats 

aneurism. 

not  divided.    Common  carotid 
also  tied.     Pulsation  returned 
and  aneurism  increased.  Liga- 
ture of  first  part  of  subclavian 
()7  days  later.    Death  from  se- 
condary haemorrhage  on  37th 
ilay.  Aneurism  had  become  small 
and  hard. 

19.  Durante. 

Subclavian 

Died  on  15th 

The  carotid  and  vertebral  were 

(Rome.) 

aneurism. 

day. 

also  tied.  Hemorrhage  occurred 

on  12th  and  15th.    Death  from 
cerebral  embolism.   The  aneur- 
ism was  collapsed  and  contained 
coagula  of  varying  consistence. 

20.  TWTNAM. 

f. 

18 

Subclavian 
aneurism. 

Died  in  18 
hours. 

The  aneurism   was  traumatic. 
Silk  ligature  ajiplied  through  me- 
dian incision.  Carotid  also  tied,  i 
Death  from  cerebral  symptoms. 

21.  Jacobson. 

m. 

48 

Subclavian 

Death  on  16th 

Ox-aorta    ligature  ;    coats    not  1 

and  axillary 

day. 

divided.     Carotid    also  tied. 

aneurism. 

Death  from  broncho-pneumonia  ' 
and  exhaustion.    The  aneurism 
was  almost  full  of  jelly-like 
coagulum. 

22.  COPPIN- 

m. 

53 

Subclavian 

Recovery. 

Soft  silk  ligature  applied  through 

and  axillary 

median  incision.  Carotiddivided 

(Dublin.) 

aneurism. 

between  two  ligatures  Sixteen 

months  after  the  operation  the 
patient  was  in  perfect  health, 
and  ••  the  aneurism  was  repre- 
sented only  by  a  small  movable 
and  hard  filbert-sized  tumour."  ' 

As  will  be  seen  from  the  above  table,  there  are  only  three  recorded  cases 
of  recovery  after  ligature  of  the  innominate  artery.  In  four  other  instances 
the  operation  has  been  commenced,  but  abandoned  owing  to  unforeseen 
difficulties,  and  this  by  some  of  the  most  skilful  operators  that  their  respective 
countries  can  boast  of. 

Although,  in  reasoning  on  the  propriety  of  performing  an  operation,  it  is 
not  in  general  worth  while  to  take  into  consideration  the  difficulties  that  the 
Surgeon  may  encounter,  provided  the  operation  be  practicable  ;  yet,  when  we 
consider  that  this  operation  has  been  left  unfinished  in  several  cases  by 
Surgeons  who  were  well  able  to  accomplish  whatever  was  within  the  limits  of 
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possibility,  we  may  well  hesitate  to  undertake  so  serious  a  proceeding.  The 
difficulties  do  nob  consist  merely  iu  the  position  and  I'elations  of  the  vessel, 
but  rather  in  the  condition  in  which  the  artery  and  the  adjacent  structures 
may  be  found  after  the  vessel  is  exposed.  Thus,  in  Porter's  case,  the  aneurism 
occupied  the  whole  of  the  inferior  posterior  triangle  of  the  neck  ;  as  no  pulsa- 
tion was  traceable  in  the  vessels  beyond  the  aneurism,  it  was  useless  to  attempt 
ligature  on  the  distal  side.  On  exposing  the  innominate  it  was  found  to  be  so 
diseased  that  it  was  not  thought  desirable  to  pass  the  ligature  round  it.  After 
the  operation,  however,  the  pulsation  of  the  tumour  gradually  diminished, 
and  at  last  ceased,  its  bulk  also  becoming  less.  In  Key's  case,  in  which  it  was 
impracticable  to  pass  the  ligature,  it  was  found  after  death  that  the  innominate 
was  dilated  immediately  after  its  origin  into  an  oblong  tumour,  which  occupied 
the  whole  of  the  artery.  It  is  remarkable  that  in  this  case,  as  in  Porter's, 
inflammation  seems  to  have  taken  place  in  the  artery  in  consequence  of  the 
handling  to  which  it  was  subjected,  and  that  the  pulsation  in  the  sac  con- 
sequently diminished. 

The  difficulties  of  the  operation  arise  from  the  depth  of  the  vessel,  from 
its  proximity  to  the  heart,  and  from  the  neighbourhood  of  large  veins,  which 
may  become  turgid,  and  a  wound  of  which  not  only  obscures  the  incision  with 
venous  blood,  but  is  accompanied  by  the  danger  of  entrance  of  air.  The 
artery  lies  behind  the  sterno-clavicular  articulation  and  the  upper  part  of  the 
sternum,  and  bifurcates  at  the  level  of  the  upper  border  of  the  clavicle.  In 
front  of  it  are  the  sterno-hyoid  and  sterno-thyroid  muscles,  and  it  is  crossed 
near  its  upper  part  by  the  right  inferior  thyroid  vein,  and  lower  down  by  the 
left  innominate;  To  the  right  side  is  the  right  innominate  vein.  The 
pneumogastric  nerve  is  behind  and  to  the  outer  side,  not  being  in  close  relation 
with  the  artery.  Behind  the  vessel  are,  at  first  the  trachea,  then  the  pleura, 
the  trachea  lieing  now  internal  to  the  artery.  The  artery  may  be  reached  in 
the  dead  body  by  an  incision  starting  from  the  sterno-clavicular  articulation, 
and  carried  upwards  for  about  three  inches  between  the  two  heads  of  thesterno- 
mastoid,  but  this  would  not  be  justifiable  in  the  living  subject,  as  it  does  not 
give  sufficient  space.  The  early  steps  of  the  operation  should  be  the  same  as 
in  ligature  of  the  lower  part  of  the  carotid  (see  p.  172).  The  sterno-hyoid 
and  sterno-thyroid  muscles  must  be  freely  divided,  and  the  carotid  exposed  as 
low  down  as  possible.  This  vessel  serves  as  the  guide  to  the  innominate,  the 
finger  being  passed  along  it  till  the  bifurcation  of  the  main  trunk  can  be  felt. 
The  needle  is  then  guided  by  the  finger,  and  passed  round  the  artery  fi'om  the 
outer  side.  It  is  evident  that  the  vessel  cannot  be  clearly  exposed  in  this 
mode  of  operating,  and  the  needle  is  therefore  passed  somewhat  in  the  dark. 
To  overcome  this  difficulty,  CooiDer  removed  the  inner  end  of  the  clavicle  and 
part  of  the  sternum  in  both  his  cases,  and  in  Jacobson's  case  also  it  was  found 
necessary  to  remove  the  inner  part  of  the  clavicle. 

Even  when  the  difficulties  of  exposing  the  artery  have  been  overcome,  its 
coats  may  be  found  so  diseased,  or  its  calibre  so  increased,  chat  it  may  be 
undesirable  or  impossible  to  pass  a  ligature  round  it. 

AV.  Gr.  Spencer,  as  the  result  of  experiments  on  monkeys,  recommends  a 
median  vertical  incision  ;  the  sterno-mastoid,  sterno-hyoid,  and  sterno-thyroid 
are  retracted  without  being  divided.  This  suggestion  has  been  put  into  prac- 
tice by  Coppinger  and  Twyuam. 

The  results  of  the  ligature  of  the  innominate  arc  in  the  highest  degi'ee 
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discouraging  ;  for  of  all  the  cases  in  which  it  has  been  done,  only  three  have 
recovered  from  the  operation. 

Of  the  cases  recorded  in  the  table  nine  died  from  secondaiy  haemorrhage  ; 
two  from  inflammation  of  the  lungs  or  pleura  ;  one  from  pericarditis  ;  one  from 
diseased  kidney  ;  one  from  phlebitis  and  suppuration  ;  three  from  cerebral 
symptoms,  and  two  from  causes  that  are  uot  mentioned. 

Of  the  three  cases  which  recovered  from  the  operation  the  most  remarkable 
was  that  in  which  Smyth  of  Xew  Orleans  was  the  operator,  but  it  affords  no  real 
evidence  as  to  the  possibility  of  safely  ligaturing  the  innominate.  For  in  this 
case  the  carotid  was  also  tied  so  as  to  stop  the  regurgitant  flow  of  blood  ;  yet, 
notwithstanding  this  precaution,  on  the  fourteenth  day  lijemorrhage  to  syncope 
occurred.  This  hajmorrhage  recurred  at  intervals  for  a  period  of  thirty-seven 
days,  and  was  temporarily  arrested  by  filling  the  wound  with  shot,  till,  on  the 
fifty-first  day  after  the  operation,  a  "terrific  "  hfemorrhage  took  place,  stopped 
by  syncope.  As  this  bleeding  came  from  the  distal  side  and  from  the  subcla- 
vian artery,  the  vertebral  was  tied,  with  perfect  success — no  bleeding  recurring. 
This  fact  is  of  the  utmost  surgical  value  ;  it  shows  that  the  secondary  hjemor- 
rhage,  which  may  be  looked  upon  almost  as  the  necessary  sequence  of  the 
ligature  of  the  innominate  artery,  may  be  arrested  and  the  patient's  life  saved 
by  the  ligature  of  the  principal  arterial  branch  that  communicates  with  and 
that  carries  regurgitant  blood  into  the  distal  end  of  the  artery  which  was 
originally  ligatured.  I  am  indebted  to  Smyth  for  the  further  history  of  this 
case.  After  ten  years  of  good  health,  in  which  the  patient  was  able  to 
follow  his  employment  as  a  ship's  steward,  the  pulsation  returned  and  the 
aneurism  reached  a  size  larger  than  before.  Thinking  it  might  be  fed  by  the 
internal  mammary,  Smyth  ligatured  that  vessel,  but  without  result.  About 
six  months  later  an  abscess  formed  over  the  sac,  and  the  aneurism  became 
diffused  into  it,  and  as  a  last  effort  to  save  the  patient's  life,  the  sac  was  laid 
open.  The  liEemorrhage  was  profuse,  and  the  openings  of  the  vessels  into  the 
sac  could  not  be  seen,  so  that  the  operator  had  to  content  himself  with 
plugging  the  wound.  The  patient  died  a  few  days  after.  The  post-morfeni 
examination  showed  that  the  circulation  had  been  carried  on  chiefly  by  means 
of  the  aortic  intercostals  and  branches  of  the  axillary  artery.  In  Batd^s's  case, 
recorded  by  Jacobson,  the  patient  recovered  from  the  operation,  and  was  able 
to  leave  the  Liverpool  Royal  Infirmary  on  the  twentieth  day  with  the  wound 
soundly  healed.  Eecurrence  of  pulsation  and  rapid  increase  of  the  aneurism 
soon  occurred,  and  on  the  sixty-seventh  day  after  the  ligature  of  the  innomi- 
nate the  first  part  of  the  subclavian  was  tied  with  a  double  catgut  ligature. 
A  few  days  after  the  operation  the  patient  became  much  exhausted  by  an 
attack  of  broncho-pneumonia.  Death  occurred  after  repeated  attacks  of 
secondary  hfemorrhage  on  the  thirty-seventh  day. 

Coppinger's  remarkably  successful  case  is  quite  unique,  in  that  the  patient 
recovered  from  the  operation  without  any  complication,  the  aneurism  being 
cured.  The  operation  was  performed  on  January  9th,  1893,  in  the  Mater 
Misericordi*  Hospital,  Dublin,  and  I  am  indebted  to  Coppinger  for  the  fact 
that  iu  July,  1894,  the  patient  was  in  perfect  health,  and  the  right  arm 
normal  in  size  and  strength.  At  this  time  the  radial  artery  could  be  felt  dis- 
tended with  blood,  but  without  pulsation. 

Ligature  of  the  First  Part  of  the  Right  Subclavian  has  been  performed 
for  aneurisms  situated  behind  or  beyond  the  scalenus.  When  we  consider  the 
anatomical  relations  of  that  portion  of  the  subclavian  which  intervenes  between 
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the  innominate  artery  and  the  tracheal  edge  of  the  scalenus  anticus,  we  are  at 
once  strnck  with  the  great  difficulties  of  this  undertaking  ;  and  when  we 
reflect  on  the  position  in  which  the  ligature  will  be  placed  between  the  onward 
current  of  blood  in  the  innominate  on  the  one  side,  and  the  regurgitant  stream 
conveyed  by  the  vertebral,  the  thyroid  axis,  the  internal  mammary  and  superior 
intercostal,  into  the  subclavian,  immediately  beyond  the  seat  of  deligation  on 
the  other  side,  we  can  scarcely  anticipate  any  but  the  most  disastrous  results. 

With  reference  to  the  mere  difficulties  of  the  operation,  Fergusson  justly 
characterizes  it  as  the  most  serious  in  Surgery  ;  the  proximity  of  the  common 
carotid  artery  on  one  side,  the  internal  jugular  vein  on  the  other,  the  innomi- 
nate vein  l)elow,  the  vagus  and  numerous  small  venous  trunks  in  front,  the 
recurrent  laryngeal  nerve  and  pleura  behind,  constitute  relations  of  sufficient 
importance  to  justify  Fergusson's  opinion.  But  supposing  these  difficulties 
overcome,  and  the  ligature  applied,  this  must  be  situated,  as  has  just  been 
stated,  in  such  a  position,  with  a  strong  current  of  blood  flowing  upon  each 
side  of  it,  as  to  render  the  formation  of  an  internal  coagulum  impossible,  and 
thus  up  to  the  present  time  secondary  hajmorrhage  has  invariably  occurred, 
when  the  ligature  separated.  In  Banks's  case  (see  Table,  p.  102)  a  double 
catgut  ligature  was  applied  without  dividing  the  coats,  but  htemorrhage 
occurred  on  the  31st  day  and  the  patient  died  on  the  37th.  Besides  the 
danger  of  secondary  hfemorrhage  from  these  causes,  there  would  be  the 
additional  risk  of  the  coats  of  the  artery  being  diseased,  and  thus  being 
rendered  insusceptible  of  healthy  repair  ;  ulceration  and  sloughing  would  take 
place  along  the  track  of  the  ligature,  making  a  recurrence  of  hasmorrhage 
probable.  Thus,  in  CoUes's  case  it  was  seen,  on  exposing  the  subclaviim 
artery,  that  the  aneurism  had  extended  in  such  a  way  towards  the  carotid 
that  it  was  doubtful  whether  any  part  of  the  affected  vessel  continued  sound. 
On  exposing  fully,  it  was  found  that  only  a  space  of  the  vessel  three  lines  in 
length  remained  free  between  the  sac  and  the  bifurcation  of  the  innominate, 
and  it  was  in  this  narrow  space  that  the  ligature  was  applied. 

The  first  part  of  the  right  subclavian  has  been  ligatured  in  fifteen  cases,  all  of 
which  proved  fatal :  thirteen  from  hEemorrhage,  one  from  inflammation  of  the 
pericardium  and  pleura,  and  one  from  pysemia.    The  cases  are  as  follow  : — 


SUROEON. 

SEX. 

AOE. 

DATE  OF  DEATH. 

CAUSE  OF  DEATH. 

COLLES. 

m. 

33 

4th  day. 

Hsemorrhage. 

MOTT. 

f. 

21 

18th  A&j. 

Hremorrbage. 

Hayden. 

57 

12th  day. 

Hsemorrhage. 

O'Reilly 

m. 

39 

13th  day. 

Hemorrhage. 

Paetkidge. 

m. 

38 

4  th  day. 

Pericarditis  and  pleurisy. 

LiSTON.* 

m. 

13th  day. 

Hfemorrhage. 

LiSTON.t 

m. 

3(ilh  dav. 

Haemorrhage. 

CUVILLIER.J 

m. 

lOtli  day. 

Hfemorrhage. 

KODGERS. 

m. 

42 

14th  dav. 

Haemorrhage. 

AUVERT.S; 

11th  day. 

Haemorrhage. 

AUVERT.'§ 

22nd  day. 

Haemorrhage. 

ARNDT. 

m. 

34 

5  th  day. 

Pyremia. 

Bayer. 

in. 

21 

24  hours. 

Haemorrhage. 

HOBART  { 

f. 

Kith  day. 

Haemorrhage  from  the 

carotid. 

Banks. 

m. 

.50 

37th  day. 

Haemorrhage. 

*  In  this  case  the  carotid  was  also  tied,  but  the  lucmonhage  came  from  the  subclavian  (Fig.  484). 
t  Fig.  4S3.  X  Carotid  also  tied.  §  Referred  to  by  J.  H.  Power. 
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Fig.  483.- 


-Ligature  of  the  Subclavian  in  the  First  Part  of 
its  Course,  by  Listen. 


Thus  it  will  be  seeu  that,  while  the  operation  is  bad  in  principle,  it  is  most 
unfortunate  in  practice.  This  appalling  Table  needs  no  comment.  It  is,  to 
ray  mind,  conclusive  as  to  the  merits  of  the  operation,  the  patient  having,  in 
every  case  but  two,  been  carried  off  by  secondary  hjemorrhage  in  consequence 

of  the  close  proximity  of 
numerous  collateral  branches 
(Fig.  483)  ;  and  in  the  two 
exceptional  cases  the  operation 
proved  fatal,  in  one  instance 
from  pericarditis  and  pleurisy, 
and  in  the  other  from  pyemia, 
before  the  period  at  which 
secondary  hfemorrhage  might 
have  been  expected.  Listen, 
in  one  case,  ligatured  the  root 
of  the  common  carotid,  as  well 
as  that  of  the  subclavian, 
hoping  in  this  way  to  diminish 
the  risk  of  secondary  hteraor- 
rhage,  by  arresting  the  current 
of  blood,  which  by  sweeping  into  the  carotid  past  the  mouth  of  the  sub- 
clavian, would  necessarily  wash  away  any  coagulum  that  might  be  formed  in 
this  artery.  But  hemorrhage  took  place  as  usual,  and  from  that  portion  of 
the  artery  which  lay  on  the  distal  side  of  the  ligature,  the  blood  having  been 
carried  into  this  end  of  the  vessel  through  the  connexion  existing  between  the 

vessels  arising  from  it  at  this  point, 
and  those  on  the  opposite  side  of  the 
head  and  neck,  as  illustrated  by  the 
annexed  cut  (Fig.  484),  taken  from 
the  preparation  of  the  case  in  the 
University  College  museum.  Indeed, 
this  is  the  great  danger  to  be  appre- 
hended after  ligature  of  the  first  part 
of  the  subclavian  artery,  depending  as 
it  does  on  the  anatomical  relations  and 
connexions  of  the  vessel,  which  no  skill 
on  the  part  of  the  operator  can  in  any 
way  lessen,  and  which,  in  my  opinion, 
ought  certainly  to  cause  the  operation 
to  be  banished  from  surgical  practice, 
unless  further  experience  with  absoi'b- 
able  ligatures  shows  that  they  can  be 
applied  so  as  to  occlude  the  artery 
without  risk  of  ulceration  or  division 
of  its  coats. 

The  method  of  operating  tiiat  has  most  commonly  been  adopted  is  the 
same  as  that  already  described  for  ligature  of  the  root  of  the  carotid. 
When  the  vessels  are  exposed,  the  jugular  vein  is  drawn  outwards  with  a 
copper  spatula,  and  the  subclavian  is  thus  brought  into  view.  The  needle 
is  passed  from  below  upwards. 

ligature  of  the  First  Part  of  the  left  Subclavian  is  scarcely 


Fig.  484.— Ligature  of  the  8al)cl;ivi;in  and  Carotid 
for  Subclavian  Aueurism,  by  Listen. 
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practicable,  on  account  of  the  depth  at  which  the  artery  is  situated.  It 
has,  however,  been  performed  in  one  case  by  J.  R.  Eodgers  of  New  York  ; 
and  it  was  attempted  once  by  Astley  Cooper,  who  failed  to  secure  the 
vessel,  and  is  said  to  have  wounded  the  thoracic  duct.  In  another  case 
McGill  exposed  the  artery,  and  temporarily  compressed  it  with  a  pair  of 
forceps.  The  pleura  was  wounded  in  the  operation,  and  the  patient  died  on 
the  sixth  day,  of  pleurisy. 

Ligature  of  the  Third  Part  of  the  Subclavian  is  rarely  practicable  in 
cases  of  subclavian  aneurism,  as  this  part  of  the  vessel  is  more  or  less 
completely  covered  by  the  sac.  Poland  has,  however,  collected  twenty-one 
cases  in  which  this  operation  has  been  performed  for  subclavian  or  subclavio- 
axillary  aneurism.  Of  these  nine  recovered.  The  sac  was  punctured  in  two 
cases — by  Listo^i  and  Travers.  The  majority  of  the  deaths  were  from  htemor- 
rhage.  Warren  relates  a  remarkable  case  occurring  in  a  lady  aged  thirty,  who 
was  afflicted  with  an  aneurism  just  above  the  clavicle.  The  patient  was  exces- 
sively deformed  from  club-foot  and  curvature  of  the  spine,  so  that  the  two  first 
ribs  rose  above  the  clavicle,  passing  obliquely  across  the  neck  and  carrying  the 
artery  upwards  and  backwards,  so  that  it  lay  parallel  to,  and  about  an  inch 
from,  the  external  border  of  the  trapezius.  This  peculiarity  of  position 
enabled  Warren  to  tie  the  artery  on  the  cardiac  side  of  the  tumour,  and  the 
case  had  a  successful  issue. 

The  results  of  the  treatment  of  subclavian  aneurism  by  the  application  of  a 
ligature  to  the  innominate  or  to  the  first  part  of  the  subclavian  have  been  so 
disastrous  that  a  repetition  of  these  attempts  can  hardly  be  recommended. 

What  then  are  we  to  do  ?  Are  we  to  leave  patients  labouring  under 
aneurism  of  the  subclavian  artery  to  inevitable  death,  without  making  an 
effort  to  save  them  ?  Or  does  surgery  ofier  other  modes  of  treatment  besides 
those  just  mentioned,  by  which  we  may  hope  to  arrive  at  more  successful 
results  ? 

We  have  already  seen  that  in  all  cases  constitutional  treatment  and  complete 
rest  must  first  be  tried  ;  that  these  may  be  combined  with  direct  pressure 
over  the  aneurism  or  distal  compression  of  the  artery  whenever  possible  ;  and 
lastly,  that  galvano-puncture,  acupuncture,  and  perhaps  manipulation  are 
worthy  of  further  trial. 

Two  other  modes  of  treatment  present  themselves  : — 

1.  Distal  Ligature  of  the  third  part  of  the  Subclavian. 

2.  Amputation  at  the  Shoulder-joint,  and  Distal  Ligature  of  the  artery. 

1.  Distal  Ligature  of  the  Third  Part  of  the  Subclavian  Artery  may, 
perhaps,  hold  out  some  prospect  of  success  in  cases  of  aneurism  situated 
behind  or  internal  to  the  scalenus.  In  an  aneurismal  sac  springing  from  the 
artery  in  this  situation,  the  principal  current  of  blood  would,  in  all  probability, 
be  that  .which  is  destined  for  the  supply  of  the  upper  extremity.  Some  of  the 
branches  arising  from  the  artery  before  it  has  passed  beyond  the  scalenus 
anticus  would,  doubtless,  be  more  or  less  compressed,  and  thus  obliterated  by 
the  tumour ;  or  they  might  be  obstructed  by  an  extension  of  the  laminated 
fibrin  over  their  orifices.  If,  therefore,  the  supply  to  the  upper  extremity 
could  be  cut  off,  there  might  be  a  possibility  of  those  changes  taking  place 
within  the  sac  which  are  necessary  for  the  obliteration  of  its  cavity.  The 
principal  obstacles  to  this  result  would  be  the  transverse  cervical  and  supra- 
scapular arteries  ;  which,  being  the  vessels  that  chiefly  cany  on  the  circulation 
in  the  upper  extremity  after  the  ligature  of  the  subclavian,  would  necessarily. 
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if"  not  occluded,  undergo  dilatation,  and  thus  continue  to  draw  too  large  a 
current  of  blood  through  the  sac  for  stratification  of  its  contents  to  take  place ; 
and,  if  they  were  occluded,  there  would  be  danger  of  gangrene  of  the  arm. 

Dupuytren  ligatured  the  axillary  artery  under  the  pectoral  muscles  for  a  case 
of  subclavian  aneurij^m,  two  arterial  bi'anches  being  divided  in  the  incisions 
through  the  fat  and  areolar  tissue  ;  and  the  patient  died  on  the  ninth  day. 
This  operation  could  not  be  expected  co  succeed ;  for  between  the  ligature  and 
the  sac  are  the  alar,  acromial,  and  thoracic  branches  of  the  axillary  artery, 
which  would  continue  to  be  fed  by  a  current  sent  through  the  aneurism. 
Laugier  performed  the  distal  operation  in  a  supposed  case  of  subclavian 
aneurism,  which  afterwards  proved  to  be  one  of  the  innominate  artery.  In 
addition  to  Dupuytren's  case,  the  operation  has  been  done  by  Petrequin, 
Schuh,  and  Canton,  in  all  instances  without  benefit. 

2.  The  above-mentioned  difficulties  are  met  by  a  procedure,  originally 
suggested,  I  believe,  by  Fergusson.  It  is  Amputation  of  the  Arm  at  the 
Shoulder-joint,  followed  by  Distal  Ligature  of  the  Artery — a  desperate 
undertaking,  truly,  but  for  a  desperate  disease  which  under  ordinary  surgical 
treatment  is  almost  incurable. 

The  artery  might  be  ligatured  before  the  amputation.  "  It  is  known,"  says 
Fergusson,  "  that  amputation  at  the  shoulder-joint  is  generally  a  very  successful 
operation  ;  so  far  as  this  wound  is  concerned,  then,  there  might  be  little  to 
apprehend,  but  the  effect  on  the  tumour  is  not  so  easily  foretold.  Ligature 
of  the  axillary  artery  on  the  face  of  the  stump  might  here  be  reckoned  like 
Brasdor's  operation  ;  yet  there  is  a  vast  difference,  for  in  the  latter  case  the 
same  amount  of  blood  which  previously  passed  towards  the  upper  extremity 
would  still  find  its  way  down,  and  probably  part  of  it  would  run  through  the 
sac ;  whereas  were  the  member  removed,  as  the  same  quantity  would  no 
longer  be  required  in  this  direction,  the  tumour  might  possibly  be  much  more 
under  the  control  of  pressure.  The  value  of  such  a  suggestion  remains  yet  to 
be  tested,  however,  and  it  would  be  futile  to  reason  upon  it  at  present.  It 
might  be  a  judicious  venture  first  to  tie  the  axillary  under  the  clavicle  ;  and 
then,  if  it  were  found  that  the  aneurism  still  increased,  amputation  might  be 
performed,  either  immediately  before  or  after  the  separation  of  the  ligature." 

In  the  treatment  of  an  aneurism  of  the  first  part  of  the  subclavian  artery,  in 
which  the  simpler  methods,  especially  distal  pressure,  had  failed,  I  should 
recommend  ligature  of  the  artery  in  the  third  part  of  its  course,  and  should 
this  fail,  amputation  at  the  shoulder-joint.  Should  the  aneurism  occupy  the 
third  part  of  the  artei-y,  direct  pressure  on  the  sac  is  probably  the  best  of  the 
simpler  methods  of  treatment.  If  these  fail  I  should  recommend  amputation 
at  the  shoulder  and  ligature  of  the  artery  as  near  the  sac  as  possible.  It  is 
true  that  the  ligature  would  be  below  the  branches  that  are  given  off"  under 
the  pectoral  muscles  ;  but,  as  the  arm  would  be  removed,  they  co.uld  not 
undergo  any  dilatation  for  the  supply  of  the  collateral  circulation  of  the  upper 
extremity. 

The  first  case  in  which  this  operation  was  performed,  Avas  by  Spence  in 
1864.  The  patient  lived  for  four  years  ;  and,  although  the  aneurism  was  not 
cured,  the  result  afforded  good  promise  of  success  for  the  future.  For  the 
first  ten  days  after  the  operation,  the  pulsation  was  scarcely  to  be  felt ;  and 
when  the  patient  left  the  hospital  the  tumour  had  diminished  to  one-third 
of  its  former  size.  The  artery  was  tied  in  two  places — where  it  was  cut,  and 
also  just  beyond  the  tumour.    Before  the  patient's  death — which  probably 
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arose  from  internal  aneurism — the  tumour  had  increased  somewhat  towards 
the  chest.  Since  this  Holden  and  Heath  have  performed  the  operation,  but 
without  success.  In  both  cases,  however,  the  aneurism  was  traumatic  in  its 
origin,  and  had  attained  a  large  size  before  amputation  was  practised.  Hence 
the  chances  of  consolidation  and  cure  were  materially  lessened. 

Ligature  of  the  Vertebral  Artery. — This  difficult  operation  was  first 
performed  on  the  living  body  b}'  Smyth  of  New  Orleans  for  the  arrest  of 
regurgitant  hasmorrhage  after  ligature  of  the  innominate  for  subclavian 
aneurism  (p.  1!)4).  I  will  give  the  details  of  the  operation  in  his  own 
words  : — "  The  head  of  the  patient  being  thrown  back  and  slightly  turned  to 
the  left,  an  incision  two  inches  in  length  was  made  along  the  posterior  border 
of  the  sterno-mastoid  muscle,  commencing  at  the  point  where  the  external 
jugular  vein  crosses  this  muscle  and  terminating  a  little  above  the  clavicle  ; 
the  edge  of  the  muscle  being  exposed  and  drawn  to  the  inner  side,  the 
prominent  anterior  tubercle  of  the  transverse  process  of  the  sixth  cervical 
vertebra  was  readily  felt  and  taken  for  a  guide.  Immediately  before  this  and 
in  a  vertical  line  with  it  lies  the  artery.  A  layer  of  fascia  was  now  divided ; 
some  loose  cellular  tissue  with  lymphatics  and  the  ascending  cervical  artery 
were  pulled  to  the  inner  side ;  and  a  separation  was  made  between  the 
scalenus  anticus  and  longus  colli  muscles  just  below  their  insertion  into  the 
tubercle,  when  the  artery  and  vein  became  visible  ;  the  latter  was  di'awn  to 
the  outer  side  (this  is  important),  and  the  needle  passed  around  the  former 
from  without  inwards." 

In  1881,  Alexander  of  Liverpool  suggested  ligature  of  the  vertebral  as  a 
means  of  curing  or  relieving  epilepsy,  and  performed  the  operation  in  several 
cases  with  apparent  benefit,  but  the  improvement  was  merely  temporary  and 
he  abandoned  the  treatment. 

ANEURISM   OF   THE   AXILIjARY  ARTERY. 

This  artery,  though  less  commonly  the  seat  of  aneurism  than  other  large 
vessels,  such  as  those  of  the  ham,  the  groin,  and  the  neck,  yet  is  not  un- 
frequently  diseased.  This  is  due  chiefly  to  its  proximity  to  the  shoulder- joint 
which  causes  it  to  be  subjected  to  very  extensive,  and  often  forcible  movements. 
Amongst  the  most  frequent  causes  of  axillary  aneurism,  may  be  mentioned 
falls  upon  the  shoulder  or  upon  the  outstretched  hands,  and  in  many  cases  the 
efforts  to  reduce  old  standing  dislocations,  instances  of  which  are  recorded  by 
Pelletan,  Flaubert,  "Warren,  and  Gibson,  the  head  of  the  bone  in  these  cases 
having  probably  contracted  adhesions  to  the  artery.  Axillary,  like  subclavian 
aneurism,  occurs  more  commonly  on  the  right  than  on  the  left  side  ;  of 
37  cases,  only  3  occurred  in  women.  Furner  of  Brighton  has  recorded  a  case 
in  which  both  axillary  arteries  were  affected,  an  interval  of  about  fifteen 
months  intervening  between  the  formation  of  the  tAvo  aneurisms  ;  the  sub- 
clavian was  ligatured  on  both  sides  successfully. 

Ssnuptoms. — In  axillary  aneurism  there  are  three  sets  of  symptoms  :  the 
existence  of  a  tumour  in  the  axilla,  the  pain  that  it  occasions,  and  the  affections 
to  which  it  gives  rise  in  the  limb. 

The  tumour,  which  is  at  first  soft  and  compressible,  has  usually  a  whizzing 
bruit  ;  and  its  pulsations,  which  are  expansile,  may  be  arrested  by  pressure  upon 
the  subclavian  artery,  where  it  passes  over  the  first  rib.  It  usually  increases  with 
great  rapidity,  owing  to  the  little  resistance  opposed  by  the  loose  areolai'  tissue 
in  this  situation,  and  most  commonly  extends  downwards  and  forwards,  causing 
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the  hollow  of  the  axilla  to  disappear,  but  it  is  preveuted  frr m  extending  much 
beyond  the  space  by  the  dense  iascia  stretching  from  one  fold  of  the  axilla  to 
the  other.  In  some  rare  instances,  however,  when  the  aneurism  springs  from 
the  part  of  the  artery  above  the  pectoralis  minor,  the  tumour  takes  a  direction 
upwards  into  the  areolar  interval  above  that  muscle,  or  even  underneath  the 
clavicle  into  the  interval  between  it,  the  acromion  and  the  trajDezius.  It  is  for- 
tunately rare  for  an  aneurism  to  take  such  a  qpurse,  as  it  then  presents  serious 
difficulty  in  the  compression  or  ligature  of  the  subclavian  ;  and  there  is  more 
than  one  instance  on  record,  in  which  the  sac  has  been  punctured  in  the 
attempt  to  pass  the  needle  round  this  vessel.  "When  the  aneurism  is  seated 
high  up,  it  not  unfrequently  happens  that  the  clavicle  is  pushed  upwards  by 
the  tumour — a  complication  of  considerable  moment  in  reference  to  the  opera- 
tion, the  difficulties  of  which  are  greatly  increased  by  it.  The  pressure  of  the 
tumour  upon  neighbouring  parts  may  give  rise  to  serious  consequences  :  thus  it 
may  produce  a  carious  state  of  the  first  and  second  ribs,  and  the  compression 
of  the  brachial  plexus  will  occasion  pain  and  numbness  in  the  upper  extremity. 
The  affections  of  the  limb  occasioned  by  the  aneurism  are  diminution  or  extinc- 
tion of  the  radial  pulse,  oedema,  coldness  and  loss  of  muscular  power.  In 
some  cases  the  brachial  artery  beyond  the  tumour  would  appear  to  be 
obstructed,  no  pulsation  being  perceptible  in  it.  Compression  of  the  axillary 
vein  may  occasion  oedema  of  the  hand  and  arm,  with  some  diminution  in  the 
temperature  of  the  limb  ;  and  these  symptoms,  if  the  tumour  attain  a  very 
large  size,  may  amount  even  to  indications  of  impending  gangrene. 

Diagnosis. — The  diagnosis  of  axillary  aneurism  is  usually  readily  made, 
there  being  but  two  diseases  with  which  it  can  well  be  confounded,  viz., 
chronic  enlargement  and  suppuration  in  the  glands  of  the  axilla,  and  pulsating 
tumour  of  the  bones  in  this  region.  From  glandular  or  of/ier  abscess,  the 
diagnosis  is  generally  easy  ;  but  I  have  seen  cases  in  which,  pulsation  being 
communicated  to  their  contents  by  the  subjacent  artery,  it  was  somewhat  difficult 
to  distinguish  the  nature  of  the  disease.  Here,  however,  the  history  of  the 
case  and  its  speedy  progress  to  pointing  will  indicate  its  true  nature.  From 
soft  jndsating  sarcomata  of  the  head  of  humerus,  the  diagnosis  is  not  always  so 
easy  ;  and  there  are  at  least  two  instances  on  record  in  which  the  subclavian 
artery  has  been  ligatured  for  disease  of  this  kind  on  the  supposition  of  its  being 
an  aneurism.  In  these  cases,  however,  it  has  generally  been  observed  that  the 
tumour  first  made  its  appearance  on  the  fore  part  of  the  shoulder,  and  not  in 
the  usual  situation  of  axillary  aneurism  ;  that  it  was  from  the  first  firm, 
smooth,  elastic,  but  nearly  incompressible  ;  and  that,  although  it  presented 
distinct  pulsation,  there  was  no  true  bellows-sound,  but  rather  a  thrilling  bruit 
perceptible  in  it.  The  most  important  diagnostic  mark,  perhaps,  is  that  these 
tumours  form  a  prominence  in  situations  in  which  aneurisms  of  the  axillary 
artery  would  not  at  first  show  themselves,  as  at  the  upper,  outer,  or  anterior 
part  of  the  shoulder.  In  more  advanced  stages,  when  the  bone  has  become 
thin  and  expanded  by  the  outward  pressure  of  the  tumour,  there  is  often  a 
characteristic  egg-shell  crackling  on  pressure. 

Treatment. — I  am  not  acquainted  with  any  instance  in  which  an  aneurism 
of  the  axillary  artery,  not  arising  from  wound  or  injury,  has  undergone  spon- 
taneous cure,  or  has  been  consolidated  by  constitutional  treatment.  Compres- 
sion or  ligature  of  the  subclavian  in  the  third  part  of  its  course  is  the  only 
means  of  cure. 

Axillary  aneurisms  are  favourably  situated  for  the  employment  of  digital 
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compression.  By  this  means  the  subclavian  can  easily  be  commanded  as  it 
passes  over  the  first  rib.  And  the  success  of  this  treatment  is  likely  to  be 
great  :  first,  because,  the  sac  being  usually  large,  a  considerable  quantity  of  the 
contained  blood  is  well  out  of  the  current  of  the  circulation,  readily  stagnates 
and  may  thus  easily  coagulate  ;  and  secondly,  because  the  current  of  blood 
through  the  sac  is  proportionately  small,  and  thus,  if  coagulation  once  begin 
it  may  easily  be  completely  arrested.  Digital  compression,  therefore,  in  my 
opinion,  should  always  be  had  recourse  to  in  the  first  instance.  By  this  means, 
aided  by  rest  and  constitutional  treatment,  the  progress  of  the  tumour  may 
be  stayed,  and  possibly  a  consolidation  of  its  contents  and  cure  be  eifected. 
This  occurred  in  a  patient  seventy- one  years  of  age,  in  whom  an  axillary 
aneurism  as  large  as  a  shaddock  and  of  an  actively  progressing  character  was 
cured  by  intermittent  digital  pressure  continued  at  intervals  for  between  two 
and  three  weeks,  during  which  time  compression  was  kept  up  in  all  about 
twenty-three  hours,  the  consolidation  commencing  on  the  third  day  of  treat- 
ment after  seven  hours  of  pressure  had  been  tried.  Holmes  mentions  eight 
cases  in  which  digital  compression  was  tried.  Three  of  these,  under  the 
care  of  Ciniselli,  Dutoit,  and  another  Surgeon  whose  name  is  not  mentioned, 
were  of  traumatic  origin,  and  of  these  two  were  cured.  The  remaining  five 
were  idiopathic.  Three  of  these,  under  Cooper  Forster,  Peatson,  and  Rizzoli, 
were  cured.  Two,  under  Turet  and  Vanzetti,  failed.  In  Cooper  Forster's 
case  the  compression  was  applied  twice  under  chloroform  :  on  one  occasion  for 
three  and  a  quarter  hours  and  on  the  other  for  eight  hours.  In  Peatson's  case 
the  pressure  was  applied  at  intervals  for  a  period  of  nearly  three  months.  In 
Rizzoli's  case  the  treatment  lasted  even  longer,  the  cure  not  being  complete 
for  nearly  six  months.  In  this  case  the  artery  was  so  dilated  and  diseased 
that  ligature  was  impossible.  In  Dutoit's  case  the  compression  was  applied 
for  six  hours  a  day  for  six  days.  Lund  has  also  recorded  a  case  cured  by 
digital  compression  in  two  periods,  the  first  of  ten  and  the  second  of  seven 
and  a  half  hours.  In  another  case  under  the  care  of  S.  Jones,  compression  was 
combined  with  the  application  of  Esmarch's  bandage  to  the  arm,  but  without 
success. 

Compression  by  instruments  on  the  cardiac  side  can  seldom  be  made  ap- 
plicable to  aneurisms  in  this  situation  ;  inasmuch  as  the  pressure  that  is 
brought  to  bear  upon  the  subclavian  must  necessarily  at  the  same  time  influ- 
ence the  greater  part  of  the  brachial  plexus  of  nerves  to  such  an  extent  as  to 
be  unendurable  by  the  patient.  Yet  it  is  not  impracticable,  and  means  might 
be  devised  to  overcome  this  difficulty. 

Ligature  of  the  artery  is,  however,  still  the  Surgeon's  chief  resource  in  the 
treatment  of  these  cases.  The  part  of  the  vessel  universally  selected  for  the 
application  of  the  ligature  is  that  which  hes  on  the  first  rib  beyond  the 
scalenus  anticus  muscle  ;  this  part  presents  the  advantages  of  being  suflBciently 
removed  from  the  seat  of  disease  to  ensure  the  probability  of  the  coats  being 
in  a  sound  state,  of  being  by  far  the  most  accessible,  and,  when  deligated, 
of  allowing  the  collateral  circulation  by  which  the  vitality  of  the  arm  is  to 
be  maintained  to  remain  uninjured. 

Ligature  of  the  Third  Part  of  the  Subclavian. — In  order  to  apply  a 
ligature  to  that  portion  of  the  subclavian  artery  which  intervenes  between 
the  outer  edge  of  the  scalenus  anticus  and  the  outer  border  of  the  first 
rib,  the  patient  should  be  placed  in  the  recumbent  position,  the  arm  de- 
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pressed  as  much  as  possible,  and  the  head  turned  somewhat  to  the  opposite 
side.  The  situation  of  the  external  jugular  vein  should  then  be  ascertained  if 
possible  before  commencing  the  incision.  It  may  lie  at  any  point  between  the 
posterior  border  of  the  sterno-mastoid  and  the  edge  of  the  trapezius  ;  most 
commonly  it  is  close  to  the  former  muscle,  and  occasionally  it  is  wanting.  The 
operation  is  commenced  by  drawing  the  integuments  of  the  lower  part  of 
the  neck  downwards  over  the  clavicle  and  making  an  incision  about  four  inches 
in  length  upon  the  bone,  dividing  the  skin,  superficial  fascia,  platysma,  and 
the  supraclavicular  branches  of  the  cervical  plexus.    When  the  tension  is 


Fig.  4S5. — Lig.iture  of  the  Subclavian  in  the  Tliird  Part  of  its  Course. 


taken  off  the  part,  this  incision  will  be  found  lo  traverse  the  base  of  the 
posterior  triangle  of  the  neck.  The  chief  object  of  drawing  the  skin  down- 
wards is  to  avoid  any  risk  of  wounding  the  external  jugular  vein,  for  as  this 
vessel  perforates  the  deep  cei'vical  fascia  about  one  finger's  breadth  above 
the  clavicle,  it  cannot  be  drawn  downwards  with  the  integuments.  Some- 
times the  cephalic  vein  crosses  the  clavicle  to  join  the  external  jugular,  and 
it  would  then  necessarily  be  divided  in  the  first  incision.  The  next  step 
in  the  operation  is  to  find  the  external  jugular  vein.  In  order  to  do  this 
the  deep  cervical  fascia  must  be  carefully  dissected  through  close  to  the 
clavicle  ;  immediately  beneath  the  fascia  a  quantity  of  loose  areolar  tissue 
is  exposed,  in  which  the  lower  end  of  the  vein  will  commonly  be  found. 
As  soon  as  the  deep  cervical  fascia  is  divided  great  caution  must  be  used, 
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the  areolar  tissue  being-  picked  up  in  small  pieces  with  the  forceps  and 
scratched  throu<ih  with  the  point  of  the  scalpel  or  torn  with  a  blunt  probe  or 
steel  director.  AYhen  the  external  jugular  vein  comes  into  view  it  must  be 
treated  according  to  its  position  :  if  at  either  end  of  the  wound,  it  may  be 
cbawn  aside  with  a  blunt  hook  ;  if  in  the  middle,  a  double  ligature  must  be 
passed  and  the  vein  tied  in  two  places  and  divided  between  them.  Occasionally 
the  transverse  cervical  and  suprascapular  veins  form  a  plexus  with  the 
external  jugular  immediately  above  the  clavicle,  and  the  difficulty  of  exposing 
the  artery  is  then  greatly  increased.  The  transverse  cervical  artery  lies 
normally  above  the  wound,  and  the  suprascapular  is  concealed  behind  the 
clavicle,  but  in  exceptional  cases  they  may  be  found  in  the  space  exposed  in 
the  operation.  They  must  then  be  drawn  out  of  the  way  with  blunt  hooks. 
By  carefully  teasing  through  the  areolar  tissue,  the  external  edge  of  the 
scalenus  anticus  is  reached;  this  is  the  "directing  line  "down  which  the 
finger  is  run  until  the  tubercle  of  the  first  rib  is  felt.  This  is  the  guide  to  the 
artery,  which  will  be  found  immediately  above  and  a  little  behind  it,  covered, 
however,  and  bound  down  by  a  dense  fascia.  Immediately  above  the  artery, 
and  in  close  contact  with  it,  is  the  lowest  cord  of  the  brachial  plexus,  that 
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Fig.  486. — Diagram  of  Hight  Subclavian 
Artery  in  Tliiril  Part  of  its  Course,  crossed 
liy  transversalis  colli  artery  anil  vein. 
A.  Subclavian  artery,  v.  External  jugular 
receiving  transversalis  colli  veins.  N.  Bra- 
cliial  plexus  of  nerves,  m.  Onio-liyoid 
nuisele. 


Fig.  4S7. — Diagram  of  the  Relations  of  the  Third 
part  of  the  Subclavian  Artery  :  t.  trapezius  ;  o.7i. 
omo-liyoid  ;  s.  a.  scalenus  anticus ;  s.  m.  sterno- 
mastoid ;  r.  external  jugular  vein ;  n.  brachial 
plexus ;  a.  artery. 


formed  by  the  last  cervical  and  first  dorsal  nerves  ;  beneath  the  artery  is  the 
first  rib,  upon  which  it  can  be  felt  rolling  under  the  finger  when  firm  pressure 
is  made.  At  the  same  time  pulsation  will  be  felt,  but  this  must  not  be  taken 
as  proof  that  the  structure  beneath  the  finger  is  the  vessel,  for  the  lowest  cord 
of  the  brachial  plexus  lies  so  close  to  the  subclavian  artery  that  it  receives  a 
commimicated  imimlse  from  it.  On  firm  pressure  the  nerve  still  retains  its 
round  form,  while  the  artery  flattens  out,  and  its  surface  becomes  slightly 
concave.  The  thick  fascia  covering  the  artery  having  been  carefully  opened 
with  the  edge  of  the  knife,  the  needle  is  passed  from  the  nerve,  as  low  down 
as  possible,  so  as  to  avoid  any  risk  of  injuring  the  pleura  by  slipping  over 
the  inner  border  of  the  first  rib.  The  subclavian  vein  is  so  far  below  the 
clavicle  that  there  is  no  possibility  of  woundmg  it.  In  a  considerable 
proportion  of  cases  the  posterior  scapular  artery  will  be  found  springing 
from  the  main  trunk  in  this  part  of  its  course.  In  29G  arteries  examined 
by  Quain,  it  arose  from  the  third  part  as  a  separate  branch  in  101,  or  as 
nearly  as  possil^le  one  in  three  cases.  If  this  condition  is  met  with,  the  liga- 
ture must  bo  applied  as  far  as  possible  to  the  proximal  side  of  the  branch.  If 
necessity  requires  the  ligature  to  be  applied  close  to  the  branch,  it  is  perhaps 
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safer  to  tie  tliis  also,  as  the  anastomosis  of  the  vessels  in  this  region  is  so 
abundant  that  the  risk  of  gangrene  from  the  obliteration  of  a  single  brancli 
would  be  very  small. 

The  operation  just  described  is  that  commonly  adopted.  In  order  that  it 
should  be  easily  carried  out,  it  is  in  the  first  place  necessary  that  the  shoulder 
should  be  depressed  as  far  as  possible,  so  as  to  bring  the  clavicle  down.  This 
is  a  matter  of  much  importance  ;  for,  if  the  clavicle  be  thrust  upwards  by  the 
pressure  of  a  large  aneurism,  or  if  it  lie  high  in  consequence  of  emphysema  of 
the  lungs,  the  Surgeon  will  have  to  find  the  artery  at  the  bottom  of  a  deep 
wound,  instead  of  on  a  comparatively  plane  surface.  If,  therefore,  the  clavicle 
cannot  be  thoroughly  depressed,  more  room  must  be  provided  in  the  superficial 
parts  of  the  wound.  This  is  done  by  making  a  vertical  incision  upwards 
either  along  the  border  of  the  sterno-mastoid  or  from  the  middle  of  the 
wound  for  about  two  inches.  As  the  artery  is  in  these  cases  approached 
rather  from  above  than  from  the  front,  the  structures  met  with  differ  some- 
what from  those  already  described.  The  posterior  belly  of  the  omo-hyoid  is 
always  exposed,  and  forms  an  important  rallying  point  in  the  operation,  and 
the  transverse  cervical  artery  and  vein  will  most  commonly  come  into  view. 
The  danger  of  including  the  lowest  cord  of  the  brachial  plexus  is  greater  the 
more  the  artery  is  approached  fi'om  above.  The  vertical  incision  should 
always  be  made  in  fat  subjects. 

In  some  cases  the  clavicle  may  lie  so  high  that  the  artery  cannot  be  exposed 
even  with  the  help  of  the  vertical  incision.  A  case  occurrtd  to  Astley  Cooper, 
in  which  the  attempt  to  ligature  the  subclavian  artery  for  a  large  aneurism 
of  the  axilla  had  to  be  abandoned,  in  consequence  of  the  clavicle  being 
thrust  up  to  too  great  a  height  to  allow  him  to  reach  the  vessel.  The  extent 
of  the  difficulty  occasioned  by  this  elevation  of  the  clavicle  must  necessarily 
depend  in  a  great  measure  upon  the  height  at  which  the  subclavian  artery 
happens  in  any  particular  case  to  be  situated  in  the  neck.  It  is  not  uncom- 
mon to  find  it  pulsating  so  high  in  the  neck  that  no  amount  of  elevation  of 
the  clavicle  by  a  subjacent  axillary  aneurism  could  raise  that  bone  above  the 
level  of  the  vessel.  In  the  majority  of  cases,  however  (in  seventeen  out  of 
twenty-five,  as  shown  by  Quain,)  it  is  either  below  the  level  of  the  bone, 
or  but  slightly  raised  above  it  ;  so  that,  if  the  clavicle  were  thrust  upwards 
and  forwards,  the  vessel  would  be  buried  in  a  deep  pit  behind  it.  Diipuytven 
was  of  opinion  that  the  artery  coursed  high  in  persons  who  were  thin,  with 
slender  long  necks  ;  whereas,  in  thick,  short-necked  persons,  with  muscular 
shoulders,  it  was  deeply  seated.  I  have  often  verified  the  truth  of  this 
observation,  both  in  dissection  and  in  examining  the  pulsations  of  the  vessel 
during  life. 

In  order  to  obviate  the  difficulty  that  has  occasionally  been  experienced  in 
reaching  the  artery  when  thus  buried  behind  an  elevated  clavicle,  it  wap 
proposed  by  Hargrave  to  saw  through  the  bone.  The  most  serious  objection 
that  can  be  raised  against  this  practice,  is  the  fact  that  the  clavicle  is  some- 
times a  part  of  the  wall  of  the  aneurism  :  but,  supposing  the  Surgeon  could 
satisfy  himself  that  this  was  not  the  case,  I  cannot  see  any  objection  to  this 
procedure,  provided  any  insurmountable  difficulty  presented  itself  in  passing 
the  ligature  round  the  vessel  without  it. 

The  artery  occasionally  takes  a  remarkably  high  course  in  the  neck,  and  in 
some  of  these  instances  instead  of  passing  over  the  first  dorsal  rib,  it  is  sup- 
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ported  on  a  sui)oriuimerary  cervical  rib,  the  anatomical  relations  being  thus 
seriously  disturbed.  And  again,  if  this  supernumerary  cervical  rib  be  unusually 
short,  the  vessel  may  be  found  to  lie  between  it  and  the  first  dorsal.  Another 
abnormality  of  great  rarity  is  the  passage  of  the  subclavian  vein  behind  the 
scalenus  anticus  with  the  artery.  This  would  add  greatly  to  the  difficulty  of 
the  operation. 

The  Collateral  Circulation  after  ligature  of  the  third  part  of  the  subclavian 
is  carried  on  by  the  anastomoses  of  the  posterior  scapular  and  suprascapular 
branches  of  the  sultclavian  with  the  subscapular  and  acromio-thoracic  branches 
of  the  axillary,  and  by  the  anastomoses  of  the  aortic  intercostals,  superior 
intercostal,  and  internal  mammary  with  the  thoracic  branches  of  the  axillary. 

Accidents  during  Ligature  of  the  Third  Fart  of  the  Subclavian. — 
Wound  of  the  External  Jugular  Vein  is  a  most  serious  complication,  as  entrance 
of  air  is  very  likely  to  take  place,  and  may  cause  immediate  death.  This 
accident  is  avoided  by  cai'eful  dissection,  and  if  the  vein  is  so  situated  as  to 
be  exposed  to  the  risk  of  injury,  it  must  be  divided  between  a  couple  of 
ligatures. 

Profuse  venous  hccmorrhage  from  wound  of  some  of  the  numerous  veins  in 
the  neighbourhood  has  more  than  once  prevented  the  completion  of  the 
operation.  Should  this  accident  happen  the  wound  must  be  plugged  and  the 
operation  attempted  again  at  some  later  period. 

Wound  of  the  Sac  is  a  somewhat  rare  accident.  In  some  cases,  when  the 
sac  passes  upwards  beneath  the  clavicle  into  the  posterior  triangle  of  the  neck, 
the  Surgeon  incurs  the  risk  of  puncturing  it  from  its  close  proximity  to  the 
artery.  This  accident  happened  to  Cusack  while  ligaturing  the  subclavian  in 
the  third  part  of  its  course,  for  a  diffused  aneurism  of  the  axillary  artery.  An 
alarming  gush  of  blood  took  place,  which  was  arrested  by  plugging  the  wound  : 
but  the  hiemorrhage  recurred  on  the  tenth  day,  and  the  patient  died.  In  a 
case  related  by  Travers,  in  which  the  sac  was  punctured  as  the  needle  was 
being  passed  round  the  artery,  the  blood  did  not  flow  per  sallum,  but  in  a 
continuous  stream.  "  The  hasmorrhage,"  Travers  says,  "  was  more  terrific 
and  uncontrollable  than  I  have  ever  witnessed,"  and  was  not  commanded  by 
tightening  the  ligature.  It  was  so  great  that  it  was  doubtful  whether  the 
patient  would  leave  the  theatre  alive,  and  it  was  arrested  only  by  plugging  the 
wound  with  sponge-tents.  The  patient  died  of  inflammation  of  the  pleura. 
On  examination,  it  was  found  that  a  pouch-like  enlargement  of  the  aneurism 
overlying  the  artery  had  been  punctured. 

Inclusion  of  the  lowest  cord  of  the  hrachiid  iilexus  in  the  noose  of  the  ligature 
is  a  more  common  accident ;  indeed  the  mistake  has  more  than  once  been 
committed  of  tying  this  nerve-trunk  instead  of  the  vessel.  Thus,  Listen,  in 
the  first  successful  case  of  ligature  of  the  subclavian  in  this  country,  passed 
the  thread  round  the  lower  cord  ;  but  immediately  perceiving  his  error,  turned 
it  to  account  by  drawing  aside  the  inclucled  nerve,  and  thus  more  readily 
exposing  the  artery.  Dupuytren,  in  a  case  of  aneurism  of  some  years'  dura- 
tion, succeeded,  after  an  operation  that  lasted  one  hour  and  forty-eight 
minutes,  and  which  he  describes  as  the  most  tedious  and  difficult  he  ever 
attempted,  in  passing  a  ligature  round  the  vessel,  as  he  believed.  After  the 
death  of  the  patient  from  hasmorrhage  on  the  ninth  day,  the  artery  was  found 
to  have  been  perforated  by  the  needle,  and  one  half  of  the  vessel  and  the  lower 
cord  of  the  brachial  plexus  included  in  the  noose.  In  a  case  related  by  Porter^ 
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it  is  stated  that  the  artery  communicated  such  distinct  pulsation  to  the  nerve- 
trunk,  that  there  was  no  means  of  ascertaining'  whether  it  was  the  vessel  or 
not,  except  by  passinjr  the  needle  under  it. 

Puncture  of  the  pleura  in  passing  the  needle  is  not  usually  recognized  as 
one  of  the  dangers  of  ligature  of  the  third  part  of  the  artery.  It  may,  however, 
take  place,  especially  if  the  needle  is  passed  close  to  the  scalenus  anticus 
and  from  above,  as  must  often  be  the  case  when  the  clavicle  is  much  raised. 

Ligature  behind  the  Scalenns  anticus. — If  the  sac  encroach  upon  the 
neck,  rising  above  the  clavicle,  or  the  artery  be  not  sound  in  the  third  part  of 
its  course,  it  may  be  necessary  to  ligature  it  behind  the  scalenus  anticus,  dividing 
the  outer  half  or  two-thirds  of  the  muscle.  This  operation  should  not  be 
considered  as  distinct  from  ligature  of  the  vessel  in  the  third  part  of  its  course, 
but  rather  as  nn  extension  of  that  proceeding,  if  it  be  found,  for  the  reasons 
just  mentioned,  unadvisable  to  tie  the  artery  on  the  first  rib  ;  in  this  way  it 
was  practised  by  Dupuytren  and  Liston.  In  its  first  steps,  as  far  as  the 
exposure  of  the  scalenus  anticus,  it  is  the  same  as  that  for  the  deligation  of 
the  vessel  in  the  third  part  of  its  course.  When  this  muscle  has  been  exposed, 
it  may  be  partially  or  completely  divided  by  picking  up  the  fibres  with 
forceps  and  dividing  them  wath  a  scalpel  held  horizontally.  During  this  part 
of  the  operation,  some  danger  may  be  incurred  by  the  phrenic  nerve,  and  the 
transverse  cervical  and  suprascapular  arteries  ;  but  if  ordinary  care  be  taken, 
this  will  not  be  very  great.  The  phrenic  nerve  lies  altogether  to  the  tracheal 
side  of  the  incision,  if  that  be  not  carried  beyond  one-half  the  breadth  of  the 
muscle;  and  should  it  appear  to  be  in  the  way,  it  may  readily  be  pushed 
inwards  towards  the  mesial  line,  being  only  loosely  invested  by  areolar  tissue. 
I  have,  however,  seen  one  instance  in  which  the  right  subclavian  artery  was 
ligatm'ed  for  a  spontaneous  aneurism  of  the  axilla,  and  the  patient  died  on  the 
eighth  day,  of  pneumonia  ;  on  examination  after  death,  the  edge  of  the 
scalenus  was  found  cut,  and  the  phrenic  nerve  divided.  Had  the  injury  to  the 
nerve  in  this  case  anything  to  do  with  the  pneumonia  ?  I  do  not  think  it  im- 
probable ;  as  division  of  one  phrenic  nerve,  by  paralysing  to  a  certain  extent 
the  diaphragm,  and  so  far  interfering  w-ith  the  respiratory  movements,  must 
necessarily  have  a  tendency  to  induce  congestion  of  the  lung,  which  would 
predispose  to  inflammation  of  that  organ.  I  have  likewise  heard  of  one  case 
in  which  incessant  hiccough  followed  this  operation,  and  after  death  the 
phrenic  nerve  was  found  reddened  and  inflamed,  having  probably  been  inter- 
fered with  in  some  way  during  the  exposure  of  the  vessel.  The  transverse 
cervical  and  suprascapular  arteries  may  be  avoided  by  keeping  the  incision 
in  the  muscle  between  and  parallel  to  these  vessels. 

Another  important  point  in  reference  to  the  ligature  of  the  vessel  in  this 
part  of  its  course  is,  that  in  five  cases  out  of  six  on  the  right  side  and  in  one- 
half  on  the  left,  the  superior  intercostal  arises  from  the  subclavian  artery 
between  the  scaleni.  When  this  is  the  case,  there  would  probably  be  but  a 
slender  chance  of  the  occlusion  of  the  artery  by  ligature  in  this  situation. 

Godlee  has  recently  tied  the  second  part  of  the  left  subclavian  successfully 
for  axillary  aneurism.  The  third  part  was  so  dilated  and  soft  that  it  was  not 
thought  safe  to  apply  a  ligature  to  it.  The  scalenus  anticus  was  therefore 
completely  divided  and  a  ligature  composed  of  four  strands  of  the  finest  chromic 
catgut  applied  to  the  artery  without  division  of  the  coats.  Neither  the  phrenic 
nerve  nor  the  thoracic  duct  came  into  view. 
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One  principal  danger  in  ligaturing  the  subclavian  artery  at  any  point  above 
the  first  rib,  certainly  arises  from  interference  with  the  fascia  which  lies 
between  it  and  the  scaleni,  separating  it  from  the  pleura.  This  fascia  is  con- 
tinuous with  the  areolar  tissue  of  the  anterior  mediastinum,  being  indeed  the 
deep  portion  of  the  ascending  layer  of  what  Astley  Cooper  described  as 
the  "  thoracic  fascia,"  which  helps  to  form  the  superior  boundary  of  the 
chest,  being  continuous  in  the  neck  with  the  deep  cervical  fascia.  After  the 
deeper  layers  of  the  cervical  fascia  have  been  opened,  this  fine  areolar  tissue 
presents  itself ;  and,  if  septic  inflammation  follow,  it  will  readily  extend  by 
continuity  of  tissue  into  the  anterior  mediastinum,  invading  ultimately  the 
pleura  and  pericardium.  Hence,  whenever  it  is  practicable,  the  Surgeon 
should  keep  the  point  of  the  needle  close  to  that  part  of  the  artery  which  lies 
upon  the  first  rib,  as  there  is  less  risk  here  of  opening  into  the  deep  areolar 
tissue  of  the  neck. 

Results  of  Lig^ature  of  the  Subclavian. — The  general  results  of 
ligature  of  the  subclavian  in  the  third  part  of  its  course  for  spontaneous 
aneurism  in  the  axillary  are  by  no  means  satisfactory.  Thus  of  48  cases  of 
aneurism  of  the  axillary  artery,  not  dependent  upon  any  external  wound,  in 
which  the  artery  was  ligatured  above  the  clavicle,  I  found  23  cures  against  25 
deaths.  This  result  was  so  unfavourable,  and  so  different,  indeed,  from  what 
I  anticipated,  that  I  was  led  to  analyse  carefully  the  causes  of  death.  I  found 
them  as  follows  : — 

Inflammation  within  the  chest,  &c  10  cases. 

Suppuration  of  the  sac     .       .       .       .       .       .       .    .     G  „ 

Suppurative  phlebitis  1  ,, 

Hfemorrhage    .       .       .       .       .       .       .       .       .    .     3  „ 

Gangrene  of  hand  and  arm  .       .       .       .       .       .       .      1  ,, 

Gangrene  of  both  arms  and  legs      .       .       .       .       .    .      1  ,, 

Not  stated  

25  „ 

InflamTuafmi  of  tJic  Contents  of  the  Thorax  proved  fatal  in  10  out  of  48  cases, 
or  1  in  4'8,  and  is  the  most  frequent  cause  of  death,  though  not,  I  believe,  the 
most  frequent  untoward  complication  of  this  operation.  It  might  at  first  be 
supposed  that  the  pulmonary  complications  were  due  to  pyEemia,  but,  on  closer 
examination,  it  will  be  found  that  this  is  not  the  case.  Inflammation,  when 
attacking  the  contents  of  the  thorax  after  ligature  of  this  artery  for  axillary 
aneurism,  does  not  commence  in  the  substance  of  the  lung  as  in  pytemia,  but 
most  commonly  affects  primarily  the  pleura  and  pericardium.  It  would 
appear  probable,  therefore,  that  it  arose  from  causes  that  are  essentially  con- 
nected either  with  this  operation  or  witli  the  aneurism  itself.  These  are 
referable  to  three  heads  : — 

1 .  Septic  inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck 
may  extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  This 
would  appear  to  have  been  the  cause  of  death  in  a  patient  in  whom  Key  tied 
the  subclavian. 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise  to 
inflammation  of  that  portion  of  the  pleura  which  corresponds  to  its  inner 
aspect.  This  occurred  in  a  case  in  which  ^layo  of  "Winchester  operated,  and 
is  more  likely  to  happen  if  suppuration  have  taken  place  in  the  sac.  When 
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this  occurs,  adhesion  may  take  place  between  the  sac  and  the  pleura,  or  even 
the  tissue  of  the  adjacent  lung  ;  and  the  contents  of  the  suppurating  sac  may 
be  discharged  into  the  pleural  cavity  or  air-tubes,  and  so  coughed  up.  Of 
this  there  are  at  least  two  cases  on  record  :  one  by  Bullen,  in  which  the 
patient  recovered  ;  the  other  by  Gross,  in  which  the  patient  died  from  the 
escape  of  the  contents  of  the  sac  into  the  cavity  of  the  pleura. 

3.  Division  of  the  phrenic  nerve  would  necessarily,  by  interfering  with  the 
respiratory  movements,  induce  a  tendency  to  congestion  and  inflammation  of 
the  lungs  ;  and,  although  such  an  accident  must  be  a  very  rare  one  in  cases 
of  ligature  of  the  subclavian  for  axillary  aneurism,  yet  it  undoubtedly  has 
occurred,  as  I  have  myself  witnessed  in  one  case. 

Suppwation  of  the  Sac  is  the  most  common,  though  not  the  most  fatal, 
accident  after  ligature  of  the  subclavian  for  spontaneous  axillary  aneurism. 
It  was  the  immediate  cause  of  death  in  six  cases,  and  occurred  in  two  of 
the  patients  that  died  of  inflammation  of  the  chest ;  it  took  place  in  six 
cases  also  that  recovered  :  in  all,  fourteen  cases  out  of  forty-five,  or  nearly 
one  in  three, — a  much  higher  proportion  than  is  generally  observed  in  cases 
of  ligature  for  aneurism. 

What  occasions  this  greater  frequency  of  suppuration  of  the  sac  in  axillary 
aneurisms  than  in  those  in  other  situations  ?  One  important  cause  appears 
to  be  the  great  laxity  of  the  areolar  tissue  in  the  axilla,  which  allows  the 
tumour,  in  almost  all  cases,  to  increase  so  rapidly  in  size  as  to  excite  subacute 
inflammation  in  the  sarroundiug  structures.  This  may  readily  become  acute 
and  reach  the  stage  of  suppuration  owing  to  external  violence,  to  rapid 
extension  of  the  sac,  or  to  some  constitutional  affection  on  the  part  of  the 
patient.  Thus  suppuration  of  the  sac  is  not  an  uncommon  complication  of 
axillary  aneurism  even  when  no  operation  has  been  performed.  When  a 
ligature  is  applied  to  the  subclavian  it  is  in  most  cases  in  close  proximity 
to  the  sac  as  the  aneurism  is  commonly  seated  high  in  the  axilla,  and  as 
the  loose  areolar  tissue  opened  up  during  the  operation  in  the  root  of  the 
neck  is  continuous  with  that  of  the  axilla,  it  is  evident  that  should  septic 
suppuration  occur  in  the  wound  it  will  readily  extend  to  the  already  inflamed 
tissues  surrounding  the  sac.  In  some  cases  possibly  the  sac  itself  may  be 
damaged  during  the  operation.  The  statistics  collected  by  Koch  show  a 
much  greater  mortality  in  those  cases  in  which  the  subclavian  artery  has  been 
tied  for  spontaneous  aneurisms  extending  above  the  upper  border  of  the 
pectoralis  minor,  than  in  those  below  that  point.  Of  17  of  the  former  13  were 
fatal  ;  of  22  of  the  latter  only  10  died. 

The  period  at  which  suppuration  of  the  sac  may  be  expected  to  occur  in 
cases  of  axillary  aneurism,  after  the  ligature  of  the  subclavian,  must  necessarily 
in  a  great  measure  be  dependent  on  the  state  of  the  sac  at  the  time  of  the 
operation.  If  inflammation  have  already  been  set  up  around  it,  it  may 
happen  a  few  days  after  the  artery  has  been  tied  ;  otherwise  the  period  at 
which  suppuration  may  most  probably  be  expected  is  between  the  first  and 
second  month.  The  period  at  which  suppuration  and  rupture  of  the  sac  take 
place  does  not  influence  the  probable  termination  of  the  case  to  any  material 
extent,  as,  in  the  cases  that  proved  fatal,  death  occurred  at  various  periods 
between  the  seventh  day  and  the  second  month  :  in  Aston  Key's  case,  on  the 
ninth  day  ;  in  Mayo's,  on  the  twelftli  ;  in  Belardini's  and  Grrife's,  at  the  end 
of  the  first  month  ;  in  Eigaud's,  at  the  sixth  week  ;  in  B.  Cooper's,  in  the 
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second  month.  The  recoveries,  likewise,  took  place  at  all  iieriods  after  th<j 
ligature  of  the  vessel,  between  a  few  days,  as  in  Porter's,  and  six  \veeks,  as  in 
Halton's,  case. 

An  axillary  aneurism  that  has  suppurated  may  burst  either  externally,  or 
into  the  lungs  or  pleura,  or  both.  It  usually  bursts  externally  :  the  tumour 
enlarges,  with  much  pain  and  tension  ;  a  part  of  the  skin  covering  it  becomes 
inflamed  ;  fluctuation  can  be  here  felt,  and,  if  an  incision  be  not  made,  the 
tumour  will  give  way,  discharging  dark-coloured  pus,  mixed  with  broken-down 
and  disintegrated  coagulura,  perhaps  sooner  or  later  followed  by  a  stream 
of  arterial  blood. 

Occasionally,  but  more  rarely,  the  sac,  extending  inwards,  perforates  the 
cavity  of  the  chest  and  becomes  adherent  to  the  pleura,  and  may  give  way  into 
its  cavity  ;  or,  by  pressing  upon  the  lungs,  may  become  incorporated  with 
them.  Of  this  remarkable  termination  two  instances  are  recorded,  in  one  of 
which  recovery  took  place.  The  first  case  is  one  in  which  Bullen  ligatured 
the  subclavian  artery  for  axillary  aneurism.  Eighteen  days  after  the  operation 
the  tumour  began  to  increase,  and  symptoms  of  suppuration  developed.  On 
the  twenty-sixth  day  six  or  eight  ounces  of  bloody  pus  were  expectorated 
during  a  paroxysm  of  coughing,  and  the  tumour  suddenly  diminished  to  half 
its  size  ;  it  w'as  now  punctured,  and  five  ounces  of  the  same  kind  of  mattei- 
were  let  out  with  great  relief.  When  the  patient  coughed,  air  passed  into 
and  distended  the  sac  through  an  aperture  between  th"  first  and  second  ribs, 
through  which  the  contents  of  the  tumour  had  escaped  into  the  lung.  The 
discharge  from  the  external  aperture  greatly  decreased  ;  the  cough  lessened  ; 
and  finally,  three  months  after  the  operation,  the  patient  was  quite  well. 

Gross  tied  the  subclavian  artery  for  axillary  aneurism  on  the  18th  of 
February.  After  the  performance  of  the  operation  the  contents  of  the  tumour 
solidified,  and  its  volume  progressively  diminished.  On  the  l.'tth  of  March 
the  patient  suttered  from  fever,  and  slight  tenderness  on  the  apex  of  the 
tumour  was  perceptible.  On  the  IGth  he  was  suddenly  seized  with  intense 
pain  in  the  chest,  which  was  most  severe  at  the  base  of  the  right  lung,  and 
extended  up  towards  the  axilla.  Respiration  throughout  the  right  lung  was 
bronchial,  and  there  was  dulncss  on  percussion  over  the  lower  ribs  ;  the 
axillary  swelling  had  suddenly  disappeared  at  the  time  of  the  attack.  On  the 
18th  the  patient  experienced  a  sensation  as  if  a  fluid  were  passing  from  the 
pleural  cavity  into  that  of  the  aneurism  ;  and  a  splashing  sound  was  heard  at 
every  inspiration,  the  noise  resembling  that  produced  by  shaking  water  in  a 
closed  vessel.  On  the  20th  he  died.  The  aneurism  was  found  to  communicate 
by  an  aperture,  one  inch  and  three-quarters  in  length  and  an  inch  and  a  half 
in  width,  with  the  pleural  cavity  ;  this  opening  was  situated  between  the  first 
and  second  ribs,  and  was  obviously  the  result  of  ulceration  and  absorption, 
caused  by  the  pressure  of  the  tumour.  Both  ribs  were  denuded  of  their 
periosteum.  The  right  side  of  the  chest  contained  nearly  three  quarts  of 
bloody  serum,  mixed  with  laminated  clots  and  flakes  of  lymph. 

Besides  these  somewhat  similar  one  has  been  recorded  by  Neret,  of 

Nancy.  A  patient  was  admitted  into  the  hospital,  suff'ering  from  hajmoptysis, 
and  on  examination  he  was  found  to  have  an  aneurism  of  the  left  subclavian 
artery  as  large  as  a  chestnut.  He  died  shortly  after  admission,  and  the 
aneurism  was  found  to  communicate  with  a  large  cavity  iu  the  upper  part  of 
the  lung. 
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The  cause  of  death  in  Gross's  case  was  probably  the  fact  of  the  sac  opening 
and  discharging  its  contents  into  the  pleural  cavity.  This  does  not  appear  to 
have  occurred  in  Bullen's,  in  which  a  communication  was  established  directly 
with  the  lung,  the  contents  of  the  abscess  finding  exit  through  the  air-tubes. 
The  process  here  was  analogous  to  what  occasionally  occurs  in  hepatic  abscess 
when  this  opens  through  the  lungs,  adhesion  having  previously  taken  place 
between  the  opposed  surfaces  of  the  pleura. 

In  Furner's  case  of  aneurism  of  both  axillary  arteries,  the  two  subclavians 
were  tied  in  the  third  part  of  their  course  at  an  interval  of  about  fifteen 
months.  Tlie  patient,  a  stone  mason  by  trade,  made  an  excellent  recovery 
from  the  first  operation.  After  the  second  operation  he  progressed  favourably 
for  twelve  weeks,  by  which  time  the  tumour  had  diminished  so  much  as  to 
be  not  more  than  a  third  of  its  original  size.  Without  obvious  reason  febrile 
disturbance  set  in,  the  tumour  enlarged  again,  and  showed  signs  of  suppura- 
tion. Furner  now  made  a  free  incision  into  it  through  the  pectoral  muscle, 
and  let  out  18  or  20  ounces  of  very  offensive  pus  and  broken-down  coagulum. 
The  patient  speedily  recovered  and  the  tumour  entirely  disappeared. 

The  principal  danger,  and  the  most  frequent  cause  of  death  after  the 
suppuration  of  the  sac,  is  the  supervention  of  profuse  arterial  h<emorrhage. 
This  may  occur  either  from  the  distal  extremity  of  the  artery  opening  into  the 
sac,  or  from  one  of  the  large  branches  which  serve  to  sujjport  the  collateral 
circulation  round  the  shoulder,  such  as  the  subscapular  or  posterior  circumflex 
coming  off  either  immediately  above  or  below  the  sac,  or  from  the  sac  itself. 
When  htemorrhage  does  not  take  place  after  suppuration  of  the  sac,  it  must  be 
owing  to  the  fortunate  circumstance  that  the  main  trunk  is  occluded  where  it 
opens  into  the  tumour.  It  can  scarcely  be  from  the  occlusion  of  the  principal 
collateral  branches,  as  there  would,  in  that  event,  be  a  difficulty  in  the  preser- 
vation of  the  vitality  of  the  limb.  It  is  easy  to  understand  that,  if  the  sac 
sprang  from  the  axillary,  at  a  little  distance  above  the  orifices  of  the  subscapu- 
lar and  circumflex  arteries,  all  that  portion  of  the  main  trunk  which  intervenes 
between  the  tumour  and  these  vessels  might  be  occluded,  and  thus  hemorrhage 
be  prevented  on  suppuration  taking  place  ;  whilst  the  collateral  circulation 
would  take  place  uninterruptedly  through  these  vessels.  If  this  portion  of 
the  artery  have  not  been  occluded  by  inflammation,  the  safety  of  the  patient 
must  depend  upon  the  accident  of  a  coagulum  or  piece  of  laminated  fibrin 
being  fixed  or  entangled  in  the  mouth  of  the  sac.  This  may  prevent  for  a  time 
the  escape  of  arterial  blood,  which,  on  the  plug  being  loosened,  may  again  occur, 
and  either  at  once,  or  by  its  recurrence  prove  fatal. 

Another  danger  may  be  superadded  in  these  cases  to  the  suppuration  of  the 
sac  and  the  supervention  of  hEemorrhage — namely,  the  extension  of  inflam- 
mation to  the  pleura,  lung,  and  pericardium  from  the  sac. 

Secondary  hcemorrhage  does  not  frequently  occur  in  cases  of  ligature  of  the 
subclavian  artery  in  the  third  part  of  its  course,  except  as  a  consequence  of 
suppuration  of  the  sac.  I  myself  have  seen  but  two  cases  in  which  death 
occurred  from  hfemorrhage  taking  place  from  this  ai'tery  at  the  part  ligatured. 
One  of  these  happened  to  Listen,  and  the  preparation  is  preserved  in  the 
Museum  of  the  College  of  Surgeons  (No.  1695).  In  this  case  it  may  be  seen 
that  the  artery  was  diseased  at  the  point  ligatured,  and  that  the  bleeding 
occurred,  as  usual,  from  the  distal  side  of  the  ligature.  Barwell,  taking 
Koch's  table  of  79  cases,  and  adding  to  it  11  collected  by  himself,  finds  that 
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of  32  deaths  occurring  in  the  90  cases,  10  were  from  htemorrhage  from  the 
site  of  ligature. 

Gangrene  of  the  Hand  and  Arm  is  but  seldom  met  with  as  a  sequela  of  this 
operation.  This  is  doubtless  owing  to  freedom  of  the  anastomosing  circulation 
between  the  branches  of  the  transverse  cervical  and  suprascapular,  and  those 
of  the  subscapular,  circumflex,  and  acromio-thoracic  arteries,  as  well  as 
between  the  superior  and  long  thoracic  and  the  branches  of  the  iutercostals 
and  internal  mammary,  by  which  the  vitality  of  the  limb  is  readily  main- 
tained. The  principal  risk  from  gangrene  would  doubtless  arise  from  the 
subscapular  artery  being  in  any  way  occluded  or  implicated  in  the  disease,  as 
it  is  on  the  anastomoses  of  this  vessel  that  the  limb  is  mainly  dependent  for 
its  supply  of  blood.  But,  at  all  events,  this  danger  is  small,  the  only  case  in 
which  it  appears  to  have  brought  about  a  fatal  termination  being  one  in  which 
Colles  tied  the  artery  ;  gangrene  of  the  limb  came  on  after  much  constitutional 
disturbance,  with  rapid,  weak  pulse,  thirsts,  sweats,  restlessness,  and  delirium. 
In  Blizzard's  case,  there  were  sloughing  of  the  sac  and  pericarditis,  the  gan- 
grene being  confined  to  two  fingers  ;  and  in  Brodie's  case,  it  occurred  in  both 
the  lower  as  well  as  in  the  upper  extremities,  and  must,  therefore,  have  pro- 
ceeded from  some  constitutional  cause  altogether  independent  of  the  mere 
arrest  of  circulation  through  the  subclavian. 

Failure  of  the  operation  to  cure  the  disease  if  the  above  accidents  are 
avoided  is  a  very  rare  occurrence.  A  case  of  this  kind  occurred  to  Berkeley 
Hill  in  University  College  Hospital.  The  subclavian  was  successfully  tied  for 
a  large  axillary  aneurism  ;  there  was  some  inflammation  about  the  sac  after 
the  operation,  which  gradually  subsided.  Some  months  afterwards  the  tumour 
began  steadily  to  increase  in  size  without  pulsation,  and  finally  the  sac  was 
laid  open  and  the  vessel  tied  from  within,  and  the  patient  made  a  good 
recovery. 

On  reviewing  the  causes  of  death,  it  may  reasonably  be  hoped  that  the 
average  of  success  will  be  materially  increased  by  the  use  of  Hgatures  which 
do  not  divide  the  coats,  and  by  the  prevention  of  septic  and  spreading  inflam- 
mation in  the  wound  by  the  employment  of  antiseptic  dressings. 

Treatment  of  Inflamed  Axillary  Aneurism  threatening  Suppura- 
tion.— The  case  of  an  axillary  aneurism  becoming  inflamed,  and  tiireatening 
to  suppurate  before  the  Surgeon  has  had  an  opportunity  of  ligaturing  the  sub- 
clavian artery,  is  one  that  is  full  of  important  practical  considerations,  and 
that  admits  of  little  delay  ;  for  if  the  sac  rupture,  or  be  opened,  fatal  htemor- 
rhage  is  the  inevitable  result.  It  would  obviously  be  impossible,  in  a  case  of 
spontaneous  aneurism,  with  any  fair  chance  of  success,  to  lay  open  the  tumour, 
turn  out  the  coagula,  and  ligature  the  vessel  above  and  below  the  mouth  of 
the  sac  ;  the  coats  of  the  artery  being  not  only  diseased,  but  still  further 
softened  by  inflammation  and  suppuration,  would  not  be  in  a  condition  to 
hold  a  ligature.  There  are  two  other  courses  open — viz.  ligature  of  the  sub- 
clavian, or  amputation  at  the  shoulder-joint  ;  and  in  the  selection  of  one  or 
other  of  these,  the  Surgeon  must  be  guided  by  the  progress  the  disease  has 
made,  the  condition  of  the  limb  as  to  circulation  and  temperature,  and  the 
solidity  or  fluidity  of  the  contents  of  the  tumour. 

If  the  tumour  be  of  moderate  size  and  circumscribed,  and  the  arm  of  a  good 
temperature  and  not  very  oedematous,  ligature  of  the  arterg  may  hold  out  a 
reasonable  chance  of  success.    It  is  true  that  this  is  but  a  chance  :  for  the 
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blood  will,  immediately  after  the  noose  is  tied,  be  carried  by  the  suprascapular 
and  posterior  scapular  arteries  into  the  subscapular  and  circumflex,  and  by 
them  into  the  axillary  at  no  great  distance  from  the  mouth  of  the  sac  ;  or  it 
may  enter  directly  into  the  mouth  of  the  latter,  if  the  subscapular  or  circum- 
flex should  chance  to  take  their  origin  from  the  dilated  portion  of  the  vessel. 
Hence,  the  only  safeguard  against  the  supervention  of  htemorrhage  as  soon  as 
the  sac  has  burst  or  been  opened,  or  has  discharged  its  contents,  will  be  the 
occlusion  by  thrombosis  of  that  portion  of  the  artery  which  intervenes  between 
these  two  collateral  branches  and  its  mouth,  or  the  accidental  entanglement 
in  the  latter  of  a  mass  of  laminated  fibrin.  Yet,  in  the  circumstances  as  to 
the  condition  of  tumour  and  limb  that  have  just  been  mentioned,  it  would 
be  but  right  for  the  Surgeon  to  give  the  patient  a  chance  of  preserving  his  arm. 

Should,  however,  haemorrhage  occur  on  or  after  the  discharge  of  the  con- 
tents of  the  sac,  the  subclavian  having  previously  been  ligatured,  if  the  bleed- 
ing be  moderate,  an  attempt  should  be  made  to  arrest  it  by  plugging  the 
wound,  and  by  the  application  of  a  compress  and  bandage.  If  it  recur,  or  be 
so  profuse  as  to  threaten  the  life  of  the  patient,  two  lines  of  procedure  are  open 
to  the  Surgeon  :  either  to  cut  through  the  pectoral  muscles  so  as  to  lay  the  sac 
open  fully,  and  attempt  to  include  the  bleeding  orifice  between  the  two  liga- 
tures ;  or  to  amputate  at  the  shoulder- joint. 

If  a  Surgeon  were  to  adopt  the  former  of  these  alternatives  in  a  case  of 
spontaneous  aneurism,  of  which  alone  we  are  now  speaking,  he  would,  in  all 
probability,  find  the  part  in  such  a  condition  as  would  prevent  the  possibility 
of  bis  completing  the  operation  he  had  commenced.  After  laying  open  a 
large  sloughing  cavity,  extending  under  the  pectoral  muscles  perhaps  as  high 
as  the  clavicle,  and  clearing  out  the  broken-down  coagula  contained  in  it,  in 
what  state  would  he  find  the  artery  ?  Certainly,  the  probability  would  be 
strongly  against  its  being  in  such  a  condition  as  to  bear  a  ligature,  even  if  it 
could  be  included  in  one.  Its  coats,  in  the  immediate  vicinity  of  the  sac, 
could  not,  in  accordance  with  what  we  know  to  be  almost  universally  the  case 
in  spontaneous  aneurisms  of  large  size  or  old  standing,  be  expected  to  be  in 
anything  like  a  sound  firm  state,  and  would  almost  certainly  give  way  under 
pressui'e  of  the  noose  ;  or  the  vessel  might  have  undergone  fusiform  dilatation , 
as  is  common  in  this  situation,  before  giving  rise  to  the  circumscribed 
aneurism,  in  which  case  it  would  be  impossible  to  surround  it  by  a  ligature  ; 
or,  again,  the  subscapular  or  circumflex  arteries  might  arise  directly  from,  and 
pour  their  recurrent  blood  into,  the  sac  or  the  dilated  artery,  and,  as  they 
would  lie  in  the  midst  of  inflamed  and  sloughing  tissues,  no  attempt  at 
including  them  in  a  ligature  could  be  successfully  made.  In  such  circum- 
stances as  these,  the  danger  of  the  patient  would  be  considerably  increased  by 
the  irritation  that  would  be  occasioned  by  laying  open  and  searching  for  the 
bleeding  vessel  in  the  sac  of  an  inflamed,  suppurating,  and  sloughing 
aneurism,  and  much  valuable  time  would  be  lost  in  what  must  be  a  fruitless 
operation  ;  at  the  close  of  which  it  would,  in  all  probability,  become  necessary 
to  have  recourse  to  amputation,  and  thus  to  remove  the  whole  disease  at 
once.  I  should,  therefore,  be  disposed  to  have  recourse  to  disariiculation  at 
the  shoulder -joint  at  once,  in  all  cases  of  profuse  recurrent  hfemorrhage, 
following  sloughing  of  the  sac  of  an  axillary  aneurism,  which  could  not  be 
arrested  by  direct  pressure  on  the  bleeding  orifice,  after  the  subclavian  has 
been  tied. 
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There  is  another  complication  of  axillary  aneurism  that  necessitates  imme- 
diate amputation  at  the  shoulder-joint,  whether  the  subclavian  artery  have 
previously  been  ligatured  or  not  ;  it  is  the  case  of  diffuse  aneurism  of  the 
axilla,  with  threatened  or  actual  gangrene  of  the  limb. 

Ligature  of  the  Axillary  Artery. — Should  ligature  of  the  axillary  artery 
be  required  at  any  time,  the  vessel  may  be  secured  in  one  of  two  situations — ■ 
in  the  space  that  intervenes  between  the  lower  margin  of  the  clavicle,  the 
pectoralis  minor,  or  in  the  axilla  as  it  lies  on  the  tendon  of  the  latissimus 
dorsi. 

To  expose  the  artery  ahorO'  the  pedoralis  minor,  the  shoulder  must  be 
pushed  upwards  and  allowed  to  fall  backwards  as  far  as  possible,  kii  incision 
is  then  made,  slight  y  carved  with  its  concavity  upwards,  commencing  imme- 
diately above  and  internal  to  the  tip  of  the  coracoid  process,  and  terminating 
immediately  below  the  clavicle,  and  about  one  inch  from  the  sterno-clavicular 
articulation.  The  skin  and  fat  are  divided  in  the  first  incision,  and  the 
pectoralis  major  exposed.  The  fibres  of  the  muscle  are  separated  in  the  inner 
end  of  the  wound,  and  the  finger  introduced  into  the  space  beneath  guiding  a 


Fig.  488.— Diagram  of  Ligature  of  tlie  First  Part  of 
tlie  Right  Axillary  Artery,  p.m.a.  Pectoralis  major, 
tlie  fibres  separated  in  tlie  inner  half  of  the  wound  and 
divided  in  the  outer;  p.m.i.  pectoralis  minor;  a.f. 
Acromio-thoracic  artery  and  vein;  n.i\  axillary  vein  ; 
a.  ajullary  artery  ;  )i.  brachial  plexus. 


Fig.  489. — Diagi'ara  of  Ligature  of  the 
Axillary  Artery  in  its  lower  third,  c.h. 
coraco-brachialis ;  m.ii.  median  nerve; 
II. n.  ulnar  nerve  ;  i.c.n.  internal  cutaneous 
nerve  ;  r.  rein  ;  a.  artery. 


probe-pointed  bistoury,  with  which  the  remainder  of  the  muscle  is  rapidly 
divided  throughout  the  whole  length  of  the  wound.  In  doing  this,  several 
large  branches  of  the  acromio-thoracic  artery  are  divided  and  must  be  tied  at 
once.  The  next  rallying-point  is  the  upper  border  of  the  pectoralis  minor. 
This  must  be  found  by  tearing  through  some  loose  areolar  tissue  with  the 
forceps  and  a  steel  director,  so  as  not  to  wound  the  branches  of  the  acromio- 
thoracic  artery  and  vein.  The  cephalic  vein  lies  at  the  outer  angle  of  the 
wound,  and  is  usually  not  seen.  AVhen  the  pectoralis  minor  is  found,  it  must 
be  drawn  downwards  with  a  copper  spatula.  In  so  doing,  the  costo-coracoid 
membrane  beneath  which  the  artery  lies  is  brought  fully  into  view.  This 
membrane  is  seldom  sufficiently  distinct  to  be  recognized  as  a  definite  structure, 
and  it  can  readily  be  torn  through  with  a  pair  of  forceps  and  the  steel  director. 
It  is  perforated  by  the  acromio-thoracic  artery  and  vein,  and  the  external 
anterior  thoracic  nerve.  These  will  be  seen  as  the  areolar  tissue  is  torn  through, 
and  must  be  drawn  inwards  with  a  blunt  hook.  In  the  living  body  the  vein  next 
comes  into  view,  and  must  be  drawn  inwards,  when  the  artery  will  be  seen  to 
its  outer  side.    The  needle  must  be  passed  from  the  vein  and  as  near  the 
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clavicle  as  possible,  well  above  the  origin  of  the  acromio-thoracic.  If  it  is 
necessary  to  tie  it  in  close  proximity  to  this  branch,  it  would  be  safer  to  apply 
a  ligature  to  the  branch  also.  In  practising  the  operation  on  the  dead  body, 
the  vein  often  is  not  seen,  and  it  is  customary  to  find  the  artery  by  following 
the  acromio-thoracic  to  its  origin.  There  is  little  risk  of  including  a  cord  of 
the  brachial  plexus,  as  the  nerves  lie  well  to  the  coracoid  side,  separated  by  a 
shght  interval  from  the  artery.  It  is  frequently  found  in  the  dead  body  that 
the  ligature  has  been  applied  above  the  outer  border  of  the  first  rib,  the  end 
of  the  subclavian  being  actually  the  vessel  tied.  This  operation  is  a  very 
difficult  one,  on  account  of  the  depth  of  the  wound  and  the  numerous  venous 
and  arterial  branches  which  ramify  across  the  space  in  which  the  vessel  lies. 
Ligature  of  the  third  part  of  the  subclavian  is  to  be  preferred  whenever  it 
is  practicable. 

If  it  is  necessary  to  tie  the  axillary,  as  in  the  case  of  a  punctured  wound, 
the  operation  recommended  by  G-uthrie  is  probably  safer  and  simpler  than 
that  just  described.  It  consists  in  making  an  incision  from  the  centre  of  the 
clavicle  directly  downwards,  in  the  course  of  the  vessels,  to  the  middle  of  the 
anterior  fold  of  the  axilla.  In  this  way  the  skin,  superficial  fascia,  and  greater 
pectoral  muscle,  must  be  successively  divided.  The  lesser  pectoral  will  then 
be  exposed  ;  and  the  artery  may  be  ligatured  above  or  below  this,  without 
further  division  of  muscular  substance,  or  if  it  be  thought  desirable  to  tie 
it  under  this,  the  muscle  must  be  cautiously  cut  through.  When  this  is  done, 
a  very  distinct  and  firm  fascia  Avill  come  into  view  ;  this  must  be  picked  up 
and  carefully  opened,  when  the  artery  and  vein  will  be  seen  lying  parallel 
to  one  another,  the  artery  being  to  the  outer  side.  The  vein  having  been 
drawn  inwards,  the  aneurism  needle  must  be  carried  between  it  and  the 
artery.  The  second  part  of  the  artery  has  the  three  cords  of  the  brachial 
plexus  in  close  contact  with  it,  the  inner  lying  between  it  and  the  vein.  At 
the  lower  border  of  the  pectoralis  minor  the  inner  head  of  the  median  crosses 
the  artery.  Care  must  be  taken  not  to  include  these  nerves  in  the  ligature. 
The  great  advantage  of  this  operation  is,  that  the  wound  is  open  and  free,  and 
that,  consequently,  the  artery  can  be  more  readily  reached  in  any  part  of  its 
course.  The  disadvantage  is  the  great  division  of  muscular  substance  that  it 
entails.  This,  however,  need  not  leave  any  permanent  weakness  of  the  hmb, 
as  by  the  use  of  sutures  and  by  proper  position  union  may  readily  be 
effected. 

The  axillary  artery  may  also  be  ligatured  at  any  point  below  the  lower 
border  of  the  pectoralis  minor,  by  making  an  incision  parallel  to  its  course  in 
the  axilla.  The  guiding-line  for  the  vessel  in  this  situation  is  obtained  by 
dividing  the  space  between  the  anterior  and  posterior  folds  of  the  axilla  into 
three  equal  parts,  when  the  artery  will  be  found  to  lie  at  the  junction  of  the 
anterior  with  the  middle  third.  The  arm  being  held  at  an  obtuse  angle  with 
the  trunk,  so  as  to  make  the  skin  tense,  an  incision  is  made,  commencing  at  the 
thoracic  border  of  the  axilla  and  extending  for  a  distance  of  about  three  inches 
parallel  to  the  course  of  the  artery.  The  incision  must  be  made  so  as  to  divide 
the  skin  only.  The  fascia,  being  exposed,  must  be  carefully  opened,  when  the 
axillary  vein  will  come  into  view,  and  must  be  drawn  to  one  side  with  a  blunt 
hook.  The  artery  will  now  be  seen  surrounded  by  the  nerves  of  the  brachial 
plexus.  In  front  of  it  or  to  its  inner  side  is  the  internal  cutaneous.  To  its 
inner  side  between  it  and  the  vein  is  the  ulnar  ;  the  nerve  of  Wrisberg  is  still 
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further  internal,  nsually  beyond  the  vein.  To  the  outer  side  is  the  median, 
and  for  a  short  distance  above,  the  external  cutaneous  lies  on  the  same  side  of 
the  vessel  before  entering  the  coraco-brachialis.  Behind  is  the  musculo-spiral, 
and  as  far  as  the  upper  border  of  the  teres  major,  the  circumflex.  The  nerves 
are  easily  held  aside,  and  the  ligature  is  passed  round  the  artery  from  the  vein. 
If  the  ligature  be  applied  near  the  termination  of  the  axillary  artery,  as  it  lies 
over  the  tendons  of  the  latissimus  dorsi  and  teres  major,  it  will  not  be  in 
immediate  contiguity  to  any  large  branch.  Above  this  point,  it  must  be 
applied  close  to  either  the  subscapular  or  the  circumflex  arteries,  which  would 
perhaps  somewhat  add  to  the  danger  of  secondary  hsemorrhage.  In  a  fat 
axilla  there  is  some  risk  of  missing  the  artery  by  drifting  too  much  towards 
the  posterior  border  of  the  space.  To  avoid  this,  and  also  to  get  rid  of 
the  inconvenience  caused  by  the  situation  of  the  vein  covering  the  artery, 
Malgaigne  recommended  that  the  incision  should  be  made  a  little  nearer  the 
anterior  border  of  the  axilla,  and  the  edge  of  the  coraco-brachialis  sought  as 
the  first  rallying-point.  AYhen  this  is  found  it  is  drawn  slightly  forwards, 
when  the  median  nerve  will  be  seen  in  contact  with  it.  If  this  be  drawn  on 
one  side,  the  artery  at  once  comes  into  view.  By  this  method  the  artery  can 
often  be  tied  without  the  vein  being  seen,  and  it  is  impossible  to  miss  the 
vessels  by  getting  too  far  to  the  inner  side.  Ligature  of  the  axillary  is  very 
rarely  required  for  aneurism.  It  has  been  done  as  a  distal  operation  for 
subclavian  aneurism,  but  without  success. 

The  colkderal  circulation  after  ligature  of  the  axillary  above  the  pectoralis 
minor  is  the  same  as  after  ligature  of  the  third  part  of  the  subclavian  (p.  2U5). 
When  the  artery  is  tied  near  its  termination  the  circulation  is  carried  on  by 
the  anastomoses  of  the  posterior  circumflex  with  the  superior  profunda. 
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Spontaneous  aneurism  rarely  occurs  in  the  upper  extremity,  below  the  axilla. 
G.  Buchanan  has  recorded  a  case  of  spontaneous  aneurism  in  the  upper  third 
of  the  brachial  artery  ;  Palletta,  Flajani,  Pelletan,  and  others,  relate  cases  of 
spontaneous  aneurism  at  the  bend  of  the  arm  ;  and  Listou  states  that  he  once 
tied  the  brachial  artery  in  an  old  ship-carpenter,  who  whilst  at  work  felt  as  if 
something  had  snapped  in  his  arm.  Pilcher  has  recorded  a  case  of  aneurism 
under  the  ball  of  the  right  thumb,  which  was  produced  by  repeated  though 
slight  blows  with  the  handle  of  a  hammer  used  by  the  patient  (a  working 
goldsmith)  in  his  trade  ;  the  radial  and  ulnar  arteries  were  tied  immediately 
above  the  wrist,  and  the  disease  was  thus  cured.  Aneurism  has  also  been  met 
with  in  this  situation  after  attempted  reduction  of  a  dislocation  of  the  thumb. 
In  the  Museum  of  the  College  of  Surgeons  there  is  a  preparation  of  a  radial 
artery  with  a  small  aneurism,  about  the  third  of  an  inch  in  diameter,  formed 
by  the  dilatation  of  all  the  coats  of  a  narrow  portion  of  one  half  the  circum- 
ference of  the  vessel,  a  little  above  the  origin  of  the  superficialis  volae. 
Spontaneous  aneurism  in  the  forearm  is  extremely  rare.  Todd  and  Arnott 
both  successfully  tied  the  brachial  in  its  upper  third  for  spontaneous  aneurism 
of  the  forearm.  De  Morgan  records  a  case  of  spontaneous  aneurism  of  the 
ulnar,  and  Spanton  one  of  the  radial  artery.  In  most  of  the  cases  in  which 
the  brachial  artery  and  its  primary  branches  have  been  the  seat  of  spontaneous 
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aneurism,  disease  of  tlie  heart  and  of  the  arterial  system  in  other  parts  has 
co-existed. 

While  spontaneous  aneurisms  are  I'are  in  these  situations,  the  traumatic 
forms  of  the  disease  are  of  more  frequent  occurrence  (Vol.  I.,  pp.  -1:79-483). 

Treatment. — In  cases  of  aneurism  below  the  axilla,  direct  pressure  may  be 
tried  with  advantage,  provided  the  tumour  be  of  small  size  and  unattended 
with  inflammation  of  the  skin  covering  it.  Compression  of  the  ti'unk  of  the 
artery  above  the  tumour  is  rarely  applicable,  on  account  of  the  pain  that 
is  induced  by  the  pressure  upon  the  neighbouring  nerves,  which  cannot 
be  isolated  from  the  artery.  Besides  this,  the  brachial  artery  is  so  mobile, 
and  the  humerus  so  small  and  round,  that  the  vessel  cannot  be  steadily 
compressed  against  it  for  any  length  of  time,  but  will  roll  away  from 
under  the  pressure,  even  if  the  patient  could  bear  the  pain  of  it.  The 
application  of  Esmarch's  bandage  under  chloroform  might  be  tried  in  suitable 
cases. 

Ligature  of  the  Brachial  Artery. — The  brachial  artery  may  be  ligatured 


Fig.  400.— Line  of  Incision  for  Ligature  of  tlie  Brachial  in  tlie  middle  of  tlic  arm. 


in  the  middle  of  tlie  arm,  which  is  considered  the  seat  of  election  by  making  an 
incision,  about  three  inches  long,  parallel  to  and  upon  the  inner  edge  of  the 
biceps  (Fig.  490),  which  is  the  "  directing  line,"  and  the  first  rallying-point  ; 

the  fascia,  which  is  exposed,  must  be 
opened  carefully  to  a  corresponding'  ex- 
tent, and  the  edge  of  the  biceps  drawn 
outwards,  when  the  median  nerve  will 
commonly  be  seen  crossing  the  artery  ; 
this  must  be  drawn  on  one  side  with  a 
blunt  hook,  when  the  artery,  accompanied 
by  its  two  veins,  will  be  exposed  ;  these 
vessels  must  then  be  separated  from  one 
another,  and  the  ligature  passed  and  tied 
in  the  usual  way.  In  performing  this 
operation,  the  principal  point  to  attend  to 
is  to  cut  down  upon  the  inner  edge  of  the 
biceps,  which  will  be  the  sure  guide  to  the  artery  (Fig.  491).  If  the  Surgeon 
keep  too  far  back,  he  may  fall  upon  the  ulnar  nerve  and  the  basilic  vein,  which 
might  possibly  be  mistaken  for  the  brachial  artery  ;  by  taking  care  to  expose 
the  fibres  of  the  biceps  in  his  early  incision,  he  will  avoid  this  error.  The 
fascia  over  the  median  nerve  must  be  opened  thoroughly,  otherwise  the  artery 
mav  be  drawn  on  one  side  with  it.    The  needle  must  be  passed  from  the  nerve. 


Fig.  491.— Diagram  of  tlie  parts  concerned  in 
Ligature  of  the  Brachial  in  the  middle  of  the 
arm.  ni.n.  IMedian  nerve  drawn  inwards; 
6.  biceps ;  v.x.  Vense  comites ;  a.  brachial 
artery. 
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In  the  upj)er  part  of  the  arm  the  operation  for  ligature  of  the  brachial  is 
practically  identical  with  that  for  the  terminal  part  of  the  axillary,  the  inner 
edge  of  the  coraco-brachialis  being  taken  as  the  directing  line  and  the  first 
rallying-point. 

At  the  l)cnd  of  the  elbow  the  brachial  artery  may  be  reached  by  making  an 
incision  about  two  inches  in  length  downwards  and  outwards  parallel  to  and 
immediately  above  the  median  basilic  vein  when  that  vessel  can  be  seen  ; 
when  it  can  not,  the  incision  must  be  at  an  angle  of  45°  with  the  line  of  the 
limb,  commencing  about  one  inch  external  to  and  half  an  inch  above  the  tip 
of  the  inner  condyle  of  the  humerus,  and  terminating  at  the  outer  side  of  the 
tendon  of  the  biceps.  It  must  not  be  carried  further  outwards  or  the  median 
cephalic  vein  will  be  divided.  If  the  median  basilic  vein  is  seen,  it  must  be 
drawn  .downwards  to  avoid  wounding  the  ulnar  veins  which  enter  it  below. 
As  soon  as  the  integumental  structures  are  divided,  with  the  branches  of  the 
internal  cutaneous  nerve,  the  bicipital  fascia  comes  into  view.  This  must  be 
carefully  divided  ;  the  artery  will  be  found  beneath,  having  the  biceps  tendon 
to  its  outer  side,  the  median  nerve  to  its  inner  side,  and  a  vena  comes  on  each 
side.  The  needle  must  be  passed  from  the  nerve.  It  sometimes  happens  that 
the  operator  misses  the  artery  and  comes  down  upon  the  brachialis  auticus 
which  lies  beneath  it.  This  muscle  is  readily  recognized  by  its  surface  being 
composed  at  this  part  of  alternate  strips  of  tendon  and  muscular  fibres.  If 
circumstances  require  the  operation  to  be  performed  a  little  higher  up,  the 
edge  of  the  biceps  must  be  taken  as  the  guide,  as  in  the  middle  of  the 
forearm. 

Collateral  circulation. — When  the  brachial  is  ligatured  al)ove  the  inferior 
profunda  the  most  important  anastomosis  is  that  between  the  superior 
profunda  and  the  radial  recurrent,  anastomotica  magna,  and  interosseous 
recurrent.  If  beloiv  the  iiferiorpirofimda,  there  is  in  addition  the  anastomosis  of 
this  branch  with  the  anterior  and  posterior  ulnar  recurrent  and  with  the 
anastomotic.  After  ligature  at  the  bend  of  the  elbow  the  circulation  is  main- 
tained by  the  anastomosis  of  the  superior  profunda,  inferio]-  profunda  and 
anastomotic  Avith  all  the  recurrent  branches  from  the  forearm. 

Ligature  of  the  Radial  and  Ulnar  Arteries. — These  arteries  may  be 
ligatured  at  any  part  of  their  course,  but  the  operation 
is  never  performed  above  the  middle  third  of  the  arm 
except  for  direct  wounds. 

The  Ulnar  Artery  above  the  Wrist  may  be 
readily  ligatured  by  making  an  incision  (Fig.  493) 
about  two  inches  in  length  along  the  outer  side  of  the 
tendon  of  the  flexor  carpi  ulnaris,  which  is  the  direct- 
ing line  to  the  vessel.  The  incision  should  terminate 
about  half  an  inch  above  the  pisiform  bone.  If  the 
edge  of  the  tendon  cannot  be  clearly  felt,  the  incision 
must  be  made  in  the  line  of  the  artery.  This  is 
found  by  drawing  a  straight  line  from  the  tip  of 
the  inner  condyle  of  the  humerus  to  the  radial  edge  of  the  pisiform  bone. 
The  first  rallying-point  is  the  edge  of  the  tendon  of  the  flexor  ulnaris.  As 
soon  as  this  is  clearly  exposed  it  must  be  di'awn  inwards  with  a  blunt  hook, 
the  wrist  being  slightly  flexed  to  relax  the  muscle.  A  distinct  fascia,  usually 
marked  by  transverse  fibres,  then  comes  into  view  ;  this  must  be  carefully 


Fig.  492. — Diagram  of  the 
Ulnar  Artery  at  the  Wrist. 
flx.svh.  flexor  subliinis  digi- 
torum ;  fl.c.ul.  flexor  carpi 
ulnaris  ;  i:v.  veins  ;  a.  arteiy. 
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opened  and  the  artery  will  be  found  beneath,  accompanied  by  a  vein  on  each 
side  and  the  ulnar  nerve  on  the  ulnar  side  (Fig.  492).  The  needle  must  be 
passed  from  the  inner  side.  The  artery  lies  between  the  tendons  of  the  flexor 
carpi  uliiaris  and  of  the  flexor  digitorum  sublimis  and  upon  those  of  the  flexor 
profundus.  The  mistake  most  likely  to  be  made  is  carrying  the  incision  too 
far  inwards  so  as  to  miss  the  tendon  :  the  error  is  recognized  by  finding  fleshy 
filires  directed  downwards  and  outwards  ;  the  tendon  is  to  the  radial  side  of 
these. 

Ligature  of  the  Ulnar  Artery  in  the  Middle  of  the  Arm  is  a  more 
troublesome  operation,  as  the  artery  lies  deeply  on  the  flexor  profundus  covered 
by  the  superficial  muscles  of  the  forearm.  It  can,  however,  be  reached  with- 
out difficulty  by  separating  the  flexor  carpi  uluaris  from  the  contignous  border 
of  the  flexor  sublimis  digitorum.  To  find  the  interval  between  these  two 
muscles,  a  line  must  be  drawn  from  the  tip  of  the  inner  condyle  of  the 
humerus  to  the  radial  edge  of  the  pisiform  bone.  This  line  corresponds  to 
the  outer  edge  of  the  flexor  carpi  ulnaris  and  also  in  its  lower  two  thirds,  to 
the  course  of  the  artery.    The  upper  part  of  the  artery  passes  beneath  the 


Fig.  433. — Lilies  of  Incision  for  Ligature  of  the  Brachial  Artery  at  the  bei)d  of  the  elbow  and  the  radial 
and  ulnar  arteries  in  the  middle  of  the  forearm  and  at  the  wrist. 


superficial  muscles  of  the  forearm  from  the  middle  of  the  hollow  in  front  of 
the  forearm  to  the  junction  of  the  upper  and  middle  thirds  of  the  line  just 
mentioned.  The  operation  is  thus  performed  :  the  guiding  line  having  been 
found,  an  incision  two  inches  in  length  is  made  in  it  (Fig.  493)  through  the 
skin  and  fat.  A  white  line  then  comes  into  view  formed  by  a  few  tendinous 
fibres  in  the  edge  of  the  flexor  ulnaris.  If  more  than  one  white  line  is 
seen  a  piece  of  ligature  thread  may  be  placed  with  one  end  on  the  inner 
condyle,  and  the  other  on  the  radial  edge  of  the  pisiform  bone  ;  the  line 
corresponding  to  this  is  the  one  sought  for.  The  point  of  the  knife  is  then 
run  lightly  along  the  radial  side  of  the  line,  after  which  the  flexor  sublimis 
and  flexor  ulnaris  can  easily  be  separated  with  the  handle  of  the  scalpel. 
The  direction  of  the  interspace  is  towards  the  ulna.  On  separating  the 
muscles  the  artery  may  appear  at  once  with  a  vein  on  each  side  of  it  lying 
on  the  flexor  profundus.  More  commonly  the  ulnar  nerve  is  first  seen  ;  when 
this  comes  into  view,  the  flexor  sublimis  must  be  raised  and  drawn  outwards, 
when  the  artery  will  be  found  coming  out  from  beneath  it  to  join  the  nerve 
lower  down.  The  needle  must  be  passed  from  the  inner  side.  The  common 
error  in  this  operation  consists  in  making  the  incision  too  much  to  the  radial 
side  and  opening  the  interval  between  the  flexor  sublimis  and  the  palmaris 
longus  by  mistake.  The  error  is  at  once  recognized  by  finding  that  the  inter- 
space leads  towards  the  radius  instead  of  the  ulna. 
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The  Radial  Artery  above  the  Wrist  may  be  ligatured  by  making  an 
incision  about  one  and  a  half  to  two  inches  in  length,  a  quarter  of  an  inch 
outside  the  tendon  of  the  flexor  carpi  radialis — the  "  directing  line  "  (Fig. 
493)  ;  after  the  division  of  the  superficial  and  deep  fasciae,  the  artery  accom- 
panied by  its  two  veins  will  be  exposed,  and  may  be  tied  in  the  usual  way. 
The  artery  lies  between  the  tendons  of  the  flexor  carpi  radialis  and  supinator 
longns,  and  is  separated  by  some  fat  from  the  pronator  quadratus. 

The  Badial  Artery  in  the  middle  of  the  Forearm  can  easily  be 
ligatured  by  an  incision  made  in  a  line  drawn  from  the  middle  of  the  hollow 
in  front  of  the  elbow  to  the  root  of  the  styloid  process  (Fig.  493).  At  this 
part  it  is  overlapped  by  the  belly  of  the  supinator  longus,  and  lies  on  the 
insertion  of  the  pronator  teres.  The  incision  should  be  about  two  inches  in 
length  ;  after  the  fascia  is  divided  the  supinator  comes  into  view,  its  internal 
edge  must  be  found  and  the  muscle  turned  outwards. 
A  distinct  fascia  is  found  beneath  it,  on  opening  which 
the  artery  will  be  seen  with  a  vein  on  each  side.  The 
radial  nerve  is  about  half  an  inch  to  the  outer  side, 
and  is  usually  not  seen. 

Xigature  of  the  Radial  Artery  at  the  Wrist  has 
sometimes  been  done  for  aneurism  of  the  palm,  but  is 
more  commonly  required  for  wound.  The  artery  at  this 
part  of  its  course  lies  deeply  on  the  external  lateral  Fig.  4!u.  — Diagram  of 
ligament  of  the  wrist- joint.  It  winds  round  the  lower  Filxorcai-pfraZli'jTi: 
end  of  the  radius,  passing  beneath  the  extensor  ossis  veins ;  a.  artery, 
metacarpi  and  extensor  brevis  pollicis,  and  then  under  the 
extensor  longus  pollicis.  The  operation  is  performed  by  making  an  incision 
from  the  base  of  the  metacarpal  bone  of  the  thumb  to  the  posterior  part  of  the 
root  of  the  styloid  process  of  the  radius  in  such  a  way  as  to  be  midway  between 
the  tendons  of  the  long  and  short  extensors  of  the  thumb.  In  the  superficial 
fat  will  be  found  the  radial  vein  (which  must  not  be  mistaken  for  the  artery) 
and  some  branches  of  the  radial  nerve.  A  fascia  extending  between  the  two 
tendons  is  then  found  and  carefully  opened,  when  the  artery  will  be  seen 
crossing  the  wound  obliquely  rather  towards  its  lower  end.  This  operation 
should  never  be  performed  in  preference  to  that  in  front  of  the  wrist,  as  it  is 
more  difficult  and  is  apt  to  leave  some  stiffness  in  the  tendons  of  the  extensors 
of  the  thumb. 
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CHAPTER  XLY. 


ANEURISMS  OF  THE  ABDOMEN  AND  LOWER  EXTREMITIES. 


ANEURISM    OP    THE    ABDOMINAL,    AORTA    AND    ITS  BRANCHES. 

Aneurism  of  the  Abdominal  Aorta  is  a  rare  affection,  and  is  met  with 
almost  exclusively  in  men.  It  may  occur  at  any  part  of  its  course,  but  the 
most  common  situation  is  near  the  origin  of  the  cceliac  axis  ;  and  here  the 
disease  is  often  not  confined  to  the  main  trunk,  but  one  or  more  of  the 
branches  are  also  affected.  The  situation  next  in  order  of  frequency  is  at  or 
near  the  bifurcation.  Aneurisms  may  also  form  in  connexion  with  any  of 
the  main  branches  of  the  abdominal  aorta,  most  frequently  on  the  superior 
mesenteric,  splenic,  and  inferior  mesenteric.  The  aneurism  may  be  sacculated 
or  tubular.    "When  growing  from  the  main  trunk,  it  is  usually  sacculated. 

Symptoms. — The  chief  sign  of  the  disease  is  the  existence  of  a  pulsating 
tumour,  situated  in  or  near  the  middle  line,  somewhere  between  the  costal 
margin  and  the  umbilicus.  The  pulsation  of  the  tumour  is  expansile,  and 
there  is  frequently  a  distinct  bruit.  Walshe  mentions  a  single  systolic 
murmur,  a  dull  mufiled  systolic  sound  convertible  into  a  murmur  by  a  little 
pressure,  a  sharp,  abrupt,  short  systolic  murmur  on  the  left  side  of  the  lumbar 
spine,  a  systolic  murmur  audible  below  the  sac,  but  not  over  it,  and 
occasionally  a  dull  second  sound,  as  having  been  heard  in  various  cases  of 
abdominal  aneurism.  The  exact  shape  and  size  of  the  tumour  and  the  nature 
of  its  pulsation  can  in  many  cases  be  ascertained  only  by  fully  relaxing  the 
abdominal  muscles  by  an  anesthetic.  The  sensation  of  pulsation  in  the 
epigastrium  may  be  very'  perceptible  to  the  patient,  or  may  be  entirely 
absent.  Constant  aching  lunlbar  pain  is  a  very  frequent  symptom.  The 
pressure-signs  are  not  usually  very  marked  till  late  in  the  disease.  Pressure 
on  the  vena  cava  to  such  an  extent  as  to  cause  oedema  of  the  lower 
extremities  is  almost  unknown.  The  sac  may  press  on  the  lumbar  plexus, 
and  give  rise  to  signs  of  irritation  in  the  course  of  its  branches.  The  most 
marked  of  these  are  pains  in  the  groin  and  testicle  from  irritation  of  the 
genito-crural,  and  occasionally  shooting  pains  down  the  thigh,  in  the  course 
of  the  anterior  crural  or  externa  cutaneous  nerve.  When  the  bodies  of  the 
vertebrge  are  eroded,  constant  lumbar  pain  will  frequently  be  present,  of  the 
same  burning,  boring  character  as  that  felt  in  thoracic  aneurism  under 
similar  circumstances.  In  some  cases  the  pressure  may  affect  the  great 
intestine,  causing  incomplete  obstruction  of  the  bowels.  Occasionally  the 
tumour  may  attain  an  enormous  size  before  death,  half  filling  the  cavity  of 
the  abdomen.  The  fatal  termination  may  be  due  to  gradual  exhaustion  Irom 
pain  and  interference  with  the  functions  of  the  abdominal  viscera,  to  sudden 
rupture  of  the  sac  into  the  peritoneum  or  subperitoneal  tissue,  or  into  some 
part  of  the  alimentary  canal,  or,  more  rarely,  into  the  pleural  cavity  through 
the  diaphragm. 
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The  Diagnosis  rests  chiefly  on  the  situation  of  the  tumour,  its  distinct 
expansile  pulsation,  the  existence  of  an  aneurismal  bruit,  and  the  pressure- 
signs.  Very  marked  epigastric  pulsatio^i  is  not  an  unfrequent  symptoiu  in 
ansemic  patients  suflfering  fi'om  atonic  dyspepsia,  and  in  these  cases  very  slight 
pressui-e  on  the  artery  with  a  stethoscope  will  give  rise  to  a  distinct  bruit. 
Under  these  circumstances,  it  is  sometimes  not  easy  to  speak  positively  as  to 
the  condition  of  the  artery,  but  in  the  majority  of  cases  a  careful  examination 
under  an  anaesthetic  will  determine  the  nature  of  the  disease.  A  displaced  or 
enlarged  heart  also  gives  rise  to  distinct  epigastric  pulsation,  but  this  can 
hardly  be  mistaken  for  aneurism.  A  solid  mass  of  fceces  in  the  transverse 
colon  may  receive  a  veiy  distinct  impulse  from  the  aorta,  but  the  doughy  feel 
of  the  mass,  its  superficial  nature,  and  the  history  of  the  case,  will  usually 
readily  determine  its  nature.  A  prominent  Inmhar  vcrtehra  pushing  the  aorta 
forward  may  simulate  a  dilatation  of  the  artery.  Enlarged  lumbar  glands 
surrounding  the  artery  may  give  rise  to  considerable  difficulty  in  diagnosis  ; 
and  here  again  a  careful  examination  under  an  anfesthetic  is  the  most  likely 
means  of  arriving  at  a  correct  conclusion.  Sarcomalovs  tumours  growing  from 
the  hones  may  give  rise  to  almost  insuperable  difficulties  in  the  diagnosis. 
From  tumours  of  the  various  abdominal  viscera  the  diagnosis  must  be  made  on 
general  principles.  The  amount  of  fat  in  the  abdominal  walls  necessarily 
has  a  great  influence  on  the  difficulty  or  ease  of  coming  to  a  definite 
conclusion. 

Treatment. — In  all  cases  of  aneurism  of  the  abdominal  aorta,  constitutional 
treatment  should  be  given  a  fair  trial  before  any  more  severe  measures  are 
adopted.  Tufnell  has  recorded  two  cases  in  which  a  cure  was  effected  by  diet 
and  rest — in  one  case  in  21  days,  and  in  the  other  in  37.  If  this  treatment 
fail,  the  Surgeon  may  have  recourse  to  compression  of  the  abdominal 
aorta.  The  pain  of  this  application  is  so  severe  that,  in  order  to  relieve  it, 
the  patient  must  be  kept  under  the  influence  of  chloroform  ;  moreover,  without 
thorough  relaxation  of  the  abdominal  muscles  it  is  impossible  to  employ  it 
efficiently.  The  credit  of  introducing  this  mode  of  treatment  is  due  to  Murray 
of  Newcastle-on-Tyne.  The  operation  has  now  been  performed  for  aortic 
aneurism  in  a  considerable  number  of  cases.  Of  six  cases  in  which  the 
pressure  was  applied  on  the  proximal  side  of  the  sac,  three — Murray's,  Durham 
and  Moxon's,  and  Greenhow  and  Hulke's — were  successful ;  one,  Pollock's, 
failed  ;  and  two,  Durham's  second  case,  and  Paget's,  were  fatal.  Of  four  cases 
in  which  pressure  was  applied  on  the  distal  side  of  the  sac,  one,  under  Bryant, 
and  one  under  Lunn  and  Benham,  terminated  fatally,  and  the  other  two, 
under  Marshall  and  Barwell,  failed.  In  most  cases  the  i^ressure  has  been 
applied  by  means  of  Lister's  aortic  tourniquet.  That  this  instrument  may  in 
some  cases  be  safely  applied  to  the  abdominal  aorta  from  the  highest  point  n  t 
which  the  artery  can  be  reached  to  its  bifurcation,  is  clearly  proved  by  the 
results  of  the  cases  above  mentioned.  In  Durham  and  Moxon's  case,  it  is 
stated  that  "by  positioning  the  body  of  the  patient,  just  sufficient  space  was 
afforded  for  the  introduction  of  the  pad  of  the  tourniquet  between  the 
cartilages  of  the  ribs  and  the  aneurism."  In  Greenhow  and  Hulke's  case, 
it  was  applied  midway  between  the  xiphoid  cartilage  and  the  umbilicus, 
immediately  above  the  tumour.  That  three  out  of  the  above  ten  cases 
have  terminated  fatally,  however,  shows  that  the  operation  is  by  no  means 
devoid  of  danger.    In  Pollock's  unsuccessful  case  the  patient  suffered  from 
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hsematuria,  and  iu  Greeuhow's  case  albumen  appeared  in  the  urine  after  the 
last  operation,  thus  showing  serious  interference  with  the  circulation  in  the 
kidney.  In  Marshall's  case  the  patient  suffered  from  retention  of  urine  for 
some  days  after  one  operation,  probably  from  some  injury  to  the  hypogastric 
plexus.  In  Bryant's  case  the  post-mortem  examination  showed  bruising  of  the 
mesentery  and  intestine  and  peritonitis,  and"  the  tissues  about  the  compressed 
aorta  were  loaded  with  effused  blood."  In  Lunn  and  Benham's  case  death 
occurred  on  the  eleventh  day  from  gangrene  of  the  jejunum.  In  Paget's  case 
an  abscess  had  formed  in  the  mesentery,  peritonitis  had  been  set  up,  and  the 
mesenteric  artery  was  found  to  be  compressed  and  flattened,  and  embolic  clots 
were  found  in  its  branches.  In  Durham's  fatal  case  there  were  signs  of  bruising 
about  the  pancreas,  and  the  aneurism  was  found  to  affect  the  mesenteric 
artery.  The  time  during  which  the  pressure  has  been  maintained  has  varied 
considerably.  Murray's  case  was  cured  by  one  application  lasting  five  hours  ; 
Durham  and  Moxon's  in  10-|  hours  :  Greenhow  and  Hulke's,  by  three  applica- 
tions lasting  55  minutes,  4  hours,  and  3  hours.  In  Marshall's  case  distal 
pressure  was  applied  without  serious  consequences,  on  one  occasion  for  18 
hours,  and  on  another  for  19  hours.  Vomiting  has  been  found  to  be  a 
troublesome  complication  in  several  cases.  Of  the  successful  cases,  Murray's 
is  the  only  one  in  which  the  pulsation  of  the  tumour  ceased  permanently 
immediately  after  the  operation.  In  Greenhow  and  Hulke's  case  it  did  not 
finally  disappear  till  some  days  after  the  last  application  of  the  tourniquet  ; 
and  in  Durham  and  Moxon's,  although  it  ceased  at  the  time,  it  returned  in  a 
few  hours,  and  persisted  for  a  month  before  it  finally  disappeared.  From  the 
above  cases,  it  will  be  seen  that  there  is  sufficient  probability  of  success  to 
justify  us  in  adopting  the  proximal  operation  in  every  favourable  case. 
Further  evidence  is  required  before  abandoning  distal  pressure  as  absolutely 
useless.  In  Bryant's  fatal  case  the  sac  was  found  to  be  filled  with  firm  clot, 
which  was  considered  to  have  been  sufficient,  had  the  patient  lived,  to  have 
cured  the  aneurism.  In  Marshall's  case  the  tumour  was  thought  to  be 
slightly  more  solid  after  the  operations,  but  no  permanent  effect  was  produced. 
The  distal  operation,  however,  does  not  seem  a  very  hopeful  one.  The 
number  and  size  of  the  branches  coming  off  from  the  aorta  at  its  upper  part, 
and  the  frequency  with  which  the  cceliac  axis  and  its  large  branches  are 
implicated,  are  very  unfavourable  circumstances  for  distal  pressure.  The 
anastomosis  of  the  collateral  vessels  is,  moreover,  so  small  compared  to  the 
immense  interference  with  the  direct  circulation,  that  the  only  effect  of  distal 
pressure  must  be  for  many  hours  greatly  to  increase  the  tension  in  the  vessels 
above. 

In  performing  the  operation  of  compression  of  the  aorta  under  prolonged 
anaesthesia,  a  few  points  require  special  attention.  The  patient  should  be  fed 
well  on  the  day  before  the  operation.  On  the  day  of  the  operation  he  should 
receive  fluid  nourishment  only,  and  the  bowels  should  be  well  emptied  by 
means  of  a  copious  enema.  The  bladder  also  should  be  emptied.  The 
tourniquet  must  be  applied  with  the  greatest  care  immediately  above  the 
tumour,  and  with  no  more  force  than  is  absolutely  necessary.  If  much  force  be 
required  before  the  pulsation  in  the  femoral  arteries  is  arrested,  it  is  probable 
that  the  pad  of  the  tourniquet  is  not  in  the  right  place,  and  various  attempts 
must  be  made  till  the  spot  is  found  where  the  smallest  amount  of  pressure  will 
control  the  circulation.    It  will  be  found  convenient  to  insert  a  soft  hollow^ 
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sponge  under  the  jmd  of  the  tourniquet,  as  it  then  accommodates  itself  more 
readily  to  the  parts  between  it  and  the  spine.  During  the  operation  the  patient 
must  be  watched  very  carefully,  and  the  tourniquet  slackened  at  once  if  any 
symptoms  of  faintness  supervene.  Obstinate  vomiting  may  render  the  continu- 
ance of  the  operation  impossible.  It  is  difficult  to  say  whether  this  is  due  to 
pressure  on  the  sympathetic  or  to  the  influence  of  the  chloroform.  During  the 
application  of  the  tourniquet,  it  is  advisable  to  have  the  lower  limbs  raised  in 
the  bed  and  warmly  wrapped  in  cotton-wool,  as  marked  coldness  and  serious 
congestion  have  usually  been  noticed  after  the  compression  has  lasted  a  short 
time.  If  necessary,  nutritive  enemata  and  brandy  may  be  administered  during 
the  anfesthesia. 

Abdominal  aneurism  has  been  treated  in  two  cases  by  the  introduction  of 
foreign  bodies  into  the  sac  after  laparotomy,  but  without  marked  success  (see 
p.  150),  and  in  one  case  by  acupuncture  with  improvement  (see  p.  151). 


INGUINAL  ANEURISM. 

An  Iliac  or  Inguinal  Aneurism  may  arise  from  the  external  iliac,  or 
irom  the  common  femoral  artery  ;  most  frequently  it  springs  from  the  latter, 
and,  taking  a  direction  upwards,  pushes  the  peritoneum  before  it,  and  thus 
encroaches  somewhat  upon  the  cavity  of  the  abdomen.  The  aneurism  is  com- 
monly sacculated,  though  sometimes  tubular.  It  rarely  if  ever  becomes 
diffused,  for  the  reason  long  ago  pointed  out  by  Scarpa,  that  the  femoral 
artery,  above  the  edge  of  the  sartorius  muscle,  is  invested  by  so  dense  a  sheath, 
and  is  so  closely  bound  down  to  the  neighbouring  fascia,  that,  when  dilated 
into  an  aneurism,  it  does  not  readily  give  way. 

Symptoms. — ^When  first  noticed,  the  aneurism  is  a  small,  soft,  compressible 
tumour,  with  pulsation  and  bruit,  and  is  generally  attended  with  little  pain  or 
uneasiness.  It  rapidly  enlarges,  however,  and  may  attain  a  considerable 
size ;  being  often  somewhat  lobulated  upon  the  surface,  owing  to  the  unequal 
constriction  exercised  on  it  by  the  fascia  under  which  it  lies.  At  the  same 
time,  it  usually  becomes  more  solid  ;  and  the  pulsation  in  it  diminishes  con- 
siderably, or  even  ceases  entirely.  As  it  increases  in  size,  it  compresses  the 
saphenous  and  femoral  veins,  thus  giving  rise  to  oedema  of  the  limb  ;  and,  by 
stretching  the  genito-crural  and  some  of  the  branches  of  the  anterior  crural 
nerve,  it  occasions  considerable  pain  in  the  thigh  and  leg. 

Diagnosis. — The  diagnosis  of  inguinal  aneurism  is  not  always  so  easy  as 
might  at  first  appear.  It  has  most  frequently  been  confounded  with  abscess  in 
the  groin,  and  with  soft  pulsating  sarcomata  in  this  situation.  The  diagnosis 
from  abscess  must  be  made  on  general  principles  ;  but  in  some  instances  it 
appears  to  be  surrounded  with  difficulty,  as  there  are  not  a  few  cases  on  re- 
cord in  which  aneurisms  in  this  situation  have  been  mistaken  for  abscesses  and 
punctured,  an  error  that  has  three  times  fallen  under  my  own  observation,  and 
one  which  has  in  every  instance  proved  fatal.  The  diagnosis  of  an  inguinal 
aneurism,  solidified  by  the  deposition  of  laminated  fibrin,  and  pulsating 
but  indistinctly,  from  apiilsati/ig  sarcoma  in  the  groin,  is  surrounded  by  the 
greatest  difficulty,  and  cannot,  I  believe,  with  the  means  we  at  present  possess, 
be  accomplished  with  absolute  certainty.  The  fact  of  these  diseases  having 
in  two  instances  been  confounded  by  two  of  the  most  distinguished  Surgeons 


224 


SPECIAL  ANEURISMS. 


of  their  day,  Stanley  and  Syme,  is  sufficient  evidence  of  the  difficulty  attending 
the  diagnosis. 

Treatment.— It  occasionally  happens  that  inguinal  aneurisms,  even  of  a 
very  large  size,  undergo  spontaneous  cure,  or  become  consolidated  by  direct 
pressure  conjoined  with  constitutional  treatment  ;  but  this  has  so  rarely 
occurred  that  such  a  result  cannot  be  relied  on  in  any  one  case. 

Treatment  by  Compression  has  been  successfully  adopted  in  aneurism  of 
the  iliac  arteries.  Digital  compression  has  been  employed  in  several  cases,  but 
more  commonly  the  pressure  has  been  applied  by  Lister's  abdominal  tourniquet, 
Carte's  compressor,  Signorini's  tourniquet  or  weights.  In  some  cases  the 
proximal  pressure  has  been  supplemented  by  distal  compression  of  the  femoral, 
or  by  the  application  of  Bsmarch's  bandage  to  the  limb.  In  whatever  way  the 
treatment  is  carried  out,  Murray  insists  on  the  importance  of  complete  arrest 
of  the  flow  of  blood  through  the  sac.    It  s  usually  necessary  to  administer  an 


Fig.  495. — Diagram  sliowing  the  incisions  in  tlie  following  operations  :  ETa.  and  FAh.  Ligature  of 
External  Iliac  according  to  Abernethy  and  according  to  Cooper.  L.  Abdominal  Nephrectomy.  Langeu- 
buch's  incision.    0.  Ovariotomy.   S.  Gastrostomy. 


auEesthetlc  during  the  treatment.  The  time  required  for  consolidation  in  the 
successful  cases  has  varied  considerably.  Thus,  one  of  Murray's  cases  was 
cured  in  three-quarters  of  an  hour,  and  one  of  Heath's  (of  Newcastle)  in  twenty 
minutes.  In  one  under  the  care  of  Lawson,  in  which  two  tourniquets  were 
applied — one  to  the  abdominal  aorta  and  one  tq  the  femoral  below  the  sac — 
that  on  the  aorta  had  to  be  removed  at  the  end  of  twenty  minutes,  owing  to 
collapse  and  vomiting  ;  the  femoral  one  being  maintained  in  position.  When 
the  abdominal  compressor  was  removed  the  pulsations  had  already  diminished, 
and  at  the  end  of  four  hours  they  ceased,  the  patient  making  a  good  recoveiy. 
In  other  cases  it  has  been  necessary  to  continue  the  treatment  intermittingly 
for  several  days.  "Walsham  has  collected  fifty-eight  cases  of  inguinal  aneurism 
from  British  and  American  sources  occurring  between  1870  and  1885. 
Treatment  by  pressure  was  adopted  with  success  in  10.  In  2  more  the 
pulsation  ceased,  but  the  patients  died  shortly  afterwards  from  rupture  of 
an  aortic  aneurism.    In  2  the  treatment  was  directly  the  cause  of  death. 
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In  23  cases  the  artery  was  ligatured  after  pressure-  had  failed,  and  in 
twelve  of  these  Walsham  is  of  opinion  that  the  previous  compression  had  ren- 
dered the  conditions  of  the  operation  materially  worse.  These  statistics  show 
that  in  well  selected  cases  compi*ession  holds  out  a  fair  prospect  of  curing  the 
disease  and  should  be  tried  before  resorting  to  ligature,  but  care  must  be 
taken  not  to  damage  the  vessel  or  the  parts  covering  it  by  too  prolonged  or 
forcible  efforts.  Should  it  fail,  it  becomes  necessary  to  tie  the  vessel  leading 
to  the  sac.  In  the  majority  of  instances  the  tumour,  though  it  may  have 
encroached  on  the  abdomen,  will  not  have  reached  too  high  for  the  external 
iliac  to  be  ligatured  ;  should  it  have  done  so,  however,  the  Surgeon  may  have 
to  tie  the  common  iliac  artery  ;  liut  in  «ome  instances  even  this  may  not  be 


Piy.  4H(i.— Ligature  of  the  External  Iliac  by  Aberiietliy's  Operation,  inodifiecl. 

practicable,  and  his  choice  must  lie  between  the  slender  chance  ottered  by 
constitutional  treatment,''and  the  fearful  alternative  of  ligaturing  the  aorta. 

Iiigature  of  the  External  Iliac  Artery. — There  are  two  modes  of 
tying  the  external  iliac  artery  without  opening  the  peritoneum — the  one 
originally  practised  by  Abernethy,  considerably  modified  by  Listen  ;  and  the 
other  introduced  by  Astley  Cooper. 

Ahernefhi/s  modified  melJiod  (Fig.  41)6)  on  the  right  side  consists  in  com- 
mencing an  incision  at  a  point  [about  one  inch  above  and  the  same  distance 
internal  to  the  anterior  superior  spinous  process  of  the  ilium,  carrying  it  in  a 
curved  direction,  with  the  convexity  outwards,  to  a  point  about  three-quarters 
of  an  inch  above  and  half-an-inch  external  to  the  middle  of  Poupart's  ligament. 
When  the  operation  is  on  the  left  side  the  incision  should  be  commenced  below 
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and  carried  upwards  between  the  two  points  mentioned.  The  wound  thus 
made  is  altogether  external  to  the  inguinal  canal  and  to  the  line  of  the  epi- 
gastric, and  above  and  internal  to  the  main  trunk  of  the  circumflex  iliac 
artery.  It  is  about  four  inches  in  length,  and,  if  necessary,  in  fat  subjects 
may  be  extended  at  the  upper  end.  After  cutting  through  the  skin  and 
superficial  fascia,  the  tendon  of  the  external  oblique  is  carefully  divided,  as 
much  as  possible  in  the  line  of  its  fibres.  The  internal  oblique  and  transversalis 
are  next  divided  with  great  caution,  when  the  transversalis  fascia  is  reached, 
and  recognized  by  its  dull  white  appearance.  Beneath  this  membrane 
there  is  often  a  little  fat,  especially  at  the  lower  part  of  the  wound.  A  small 
portion  of  the  fascia,  at  the  lower  end  of  the  wound,  is  now  carefully  raised 
with  the  forceps,  and  cut  through  with  the  blade  of  the  scalpel  laid  on  the  flat. 
A  broad  hernia  director  is  then  introduced,  and  passed  underneath  it,  when  it 
should  be  laid  open  to  the  full  extent  of  the  wound.  In  doing  this  care  must 
be  taken  not  to  wound  the  peritoneum.  This  is  most  likely  to  happen  in 
consequence  of  a  fold  of  that  membrane  overlapping  the  end  of  the  director, 
so  that  the  knife  wounds  it  when  run  along  the  groove.  To  avoid  this  it  is 
safer  not  to  push  the  knife  quite  to  the  end  of  the  director.  The  risk  of 
wounding  the  peritoneum  may  also  be  avoided  by  tearing  the  transversalis 
fascia  with  the  fingers  instead  of  using  the  knife.  Both  the  fascia  transversalis 
and  the  fascia  iliaca  are  firmly  attached  to  Poupart's  ligament,  so  that  there  is 
no  risk  of  stripping  up  the  latter  fascia  in  such  a  way  as  to  displace  the  vessels. 
If  a  hole  be  made  in  the  fascia  transversalis  large  enough'  to  admit  the 
tips  of  the  two  forefingers,  it  will  be  found  always  to  tear  with  the  greatest 
ease  to  the  full  extent  of  the  wound.  "When  this  is  accomplished  the  whole 
inner  side  of  the  wound  is  drawn  inwards  and  slightly  downwards,  the  peri- 
toneum being  gently  separated  from  its  loose  areolar  connexions  in  the  iliac 
fossa  by  the  Sui'geon's  fingers  ;  it  must  be  kept  out  of  the  way  by  an  assistant, 
who  holds  it  up  with  a  broad  bent  copper  spatula.  The  artery  will  now  be 
felt  pulsating  at  the  brim  of  the  pelvis,  and  is  readily  brought  into  view  at  the 
bottom  of  the  wound.  It  is  enclosed  in  a  very  loose  areolar  sheath,  and 
has  the  vein  lying  to  its  inner  side  and  the  genital  branch  of  the  genito-crural 
upon  it.  It  is  crossed  near  Poupart's  ligament  by  the  circumflex  iliac  vein. 
The  investing  areolar  tissue  must  be  scratched  through,  and  the  needle  passed 
from  the  inner  side  between  the  vessels.  When  the  artery  is  much  diseased, 
it  is  often  very  tortuous,  and  may  dip  down  into  the  pelvis  so  as  to  make  it 
difficult  to  expose  it  except  close  to  its  lower  end.  Occasionally  enlarged 
glands  round  the  artery  give  some  trouble  by  obscuring  it  and  rendering  it 
difficult  to  clean. 

In  Astley  Cooper's  operation  the  outer  two-thirds  of  the  inguinal  canal 
are  opened.  An  incision  is  made  about  three  inches  in  length,  beginning- 
close  to  Poupart's  ligament,  about  half  an  inch  outside  the  external  abdominal 
ring,  and  terminating  about  one  inch  internal  to  the  anterior  superior  spinous 
process  of  the  ilium.  The  line  of  incision  is  not  quite  parallel  to  Poupart's 
ligament,  but  rather  to  the  fibres  of  the  aponeurosis  of  the  external  oblique.  In 
dividing  the  superficial  fascia,  the  superficial  epigastric  artery  is  cut  and  must 
be  ligatured.  The  external  oblique  having  been  exposed,  a  small  hole  is  made 
through  the  aponeurosis  at  the  lower  end  of  the  wound,  and  a  director  inserted, 
on  which  it  is  divided  to  the  full  extent  of  the  wound,  care  being  taken  to 
cut  exactly  parallel  to  the  fibres  so  as  to  injure  the  tendon  as  little  as  possible. 
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Tlie  knife  may  now  be  laid  aside,  the  subsequent  steps  of  the  operation  bein^- 
carried  out  with  a  steel  director  and  the  forceps.  The  divided  aponeurosis 
of  the  external  oblique  being  held  open  with  blunt  hooks,  the  cord,  sur- 
rounded by  the  cremaster,  and  the  lower  edge  of  the  internal  oblique  conae 
into  view.  Some  loose  areolar  tis&ue  and  a  few  fibres  of  the  cremaster  must 
now  be  scratched  through,  close  to  Poupart's  ligament,  and  the  finger  passed 
beneath  the  cord,  which  must  be  pushed  upwards.  The  transversalis  fascia  is 
next  carefully  torn  through  with  the  director  and  forceps,  and  the  artery 
can  then  be  felt  covered  by  a  little  fat  and  ai'eolar  tissue.  Two  copper 
spatulas  are  next  inserted  through  the  opening  in  the  transversalis  fascia  : 
the  internal  of  these  is  drawn  upwards  and  inwards,  raising  the  cord  and 
drawing  the  epigastric  artery  out  of  the  way  ;  the  external  pulls  the  lower 
border  of  the  internal  oblique  and  of  the  transversalis  upwards  and  outwards. 
Both  spatulse  raise  the  peritoneum.  By  clearing  away  a  little  loose  areolar 
tissue,  the  artery  can  be  exposed  for  one  inch  and  a  half  or  two  inches  with- 
out difficulty.  It  has  the  genital  branch  of  the  genito-crural  lying  on  it,  and 
it  is  crossed  by  the  circumflex  iliac  vein  a  little  above  Poupart's  ligament : 
the  external  iliac  vein  is  to  its  inner  side  ;  these  must  be  carefully  avoided. 
'J'he  needle  must  be  passed  from  the  inner  side  not  less  than  one  inch  above 
Poupart's  ligament,  so  as  to  avoid  the  epigastric  and  circumflex  iliac  arteries. 
After  the  operation  a  drainage-tube  may  be  inserted  at  the  lower  angle  of 
the  wound,  and  a  catgut  suture  inserted  in  the  divided  tendon  of  the  external 
oblique. 

The  Ihllateral  Ciicvlatioii  after  ligature  of  the  external  iliac  is  carried  on  by 
the  following  anastomoses  :  the  deep  epigastric  with  the  internal  mammary, 
intercostals,  lumbar,  and  obturator  ;  circumflex  iliac  with  lumbar  and  ilio- 
lumbar ;  internal  circumflex  with  obturator  and  sciatic  ;  external  and  internal 
circumflex  and  perforating  with  gluteal  :  perforating  with  sciatic  ;  external 
pudic  with  internal  pudic. 

On  comparing  the  two  operations,  it  would  appear  that  the  principal 
disadvantage  of  Abernethy's  is,  that  it  is  apt  to  leave  a  tendency  to  hernia, 
in  consequence  of  the  abdominal  wall  being  much  weakened  by  the  free 
incisions  that  are  necessary  through  the  muscular  planes  ;  the  great  advantage 
attending  it  is,  that  the  external  iliac  may  be  ligatured  at  any  jiart  of  its  course, 
and  that,  if  requisite,  the  incision  may  be  extended  upwards,  and  the  common 
trunk  secured.  In  Astley  Cooper's  operation,  the  line  of  incision  lies  directly 
across  the  course  of  the  epigastric  artery,  which,  as  well  as  the  circumflex  iliac, 
if  it  arise  high,  and  the  circumflex  iliac  vein  which  crosses  the  iliac  artery  at 
this  point  and  is  often  somewhat  funnel-shaped,  may  be  in  danger  of  being 
wounded.  The  spei'matic  cord  is  likewise  somewhat  in  the  way  in  this  operation. 
Dupuytren  actually  wounded  the  epigastric  artery  in  one  case  ;  and  Houston 
had  much  difficulty  from  the  circumflex  vein  in  another  instance.  This 
oi)eration  has  also  the  disadvantage,  that  the  incision  upwards  cannot  be  con- 
veniently prolonged  so  as  to  tie  any  portion  of  the  vessel  except  that  which 
lies  immediately  above  Poupart's  ligament  ;  but  the  peritoneum  is  less  dis- 
turbed than  in  the  other  case,  and  there  is  less  tendency  to  hernial  protrusion 
afterwards.  As  a  genei'al  rule,  I  think  we  may  conclude  that,  in  cases  of 
spontaneous  aneurism,  in  which  it  might,  from  the  size  of  the  tumour  or  the 
diseased  state  of  the  vessels,  be  found  necessary  to  apply  the  ligature  to  a 
higher  point  than  was  intended  before  the  operation  commenced,  it  will  be 
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safer  to  have  recourse  to  Abernetliy's  plan,  modified  as  above  described,  for  in 
this  way  we  shall  be  able  to  ligature  the  vessel  at  any  part  of  its  course  ; 
whilst  in  cases  of  hnsmorrhage  after  amputation,  or  of  traumatic  femoral 
aneurism,  in  which  the  artery  is  not  likely  to  be  diseased,  recourse  should  be 
had  to  Cooper's  operation,  more  particularly  if  the  patient  be  thin,  and  the 
abdomen  flat. 

At  the  present  day,  however,  the  Surgeon  may  resort  to  ligature  of  the 
vessel  through  the  peritoneum  in  those  cases  in  which  Astley  Cooper's 
operation  is  impracticable.  This  plan  is  certainly  to  be  recommended 
when  it  is  doubtful  whether  it  may  not  be  found  necessary  to  apply  the 
hgature  to  the  common  trunk,  for  although  Abernethy's  incision  may  be 
extended  for  this  purpose  the  procedure  is  a  difficult  one.  Mitchell  Banks, 
Coppinger,  Makins,  and  Brown  of  Leeds  have  adopted  the  transperitoneal 
method  successfully  in  cases  of  inguinal  aneurism.  In  Banks's  case  the 
external  iliac  was  tied  through  an  incision  in  the  right  linea  semilunaris. 
In  Brown's  case  the  aneurism  extended  so  far  above  the  groin  that  a  median 
incision  was  employed  ;  the  patient  was  very  fat,  and  thus  the  operation  was 
diflBcult. 

In  connexion  with  the  ligature  of  the  external  iliac  artery,  there  are  some 
practical  jwints  that  deserve  mention.  Before  the  operatiou  the  colon  should 
be  emptied  by  means  of  an  enema,  and  the  pubes  shaved.  The  incision  in  the 
abdominal  wall  must  be  sufficiently  extensive. 

In  Abernethy's  method,  modified  as  above  described,  there  is  no  fear  of 
wounding  the  epigastric  unless  the  incision  be  carried  too  far  at  its  lower  end. 
The  artery  may  roughly  be  said  to  run  in  a  line  drawn  from  the  point  at 
which  the  femoral  artery  crosses  the  brim  of  the  pelvis  to  the  umbilicus.  In 
neither  method  of  operating  should  the  incision  implicate  the  external  ring, 
lest  it  give  rise  to  a  tendency  to  hernial  prbtrusion.  Care  should  be  taken  not 
to  wound  the  peritoneum  ;  for,  although  with  efRcient  antiseptic  ti'eatment 
there  is  little  danger  in  so  doing,  yet  it  is  better,  if  possible,  to  avoid  it.  The 
peritoneum  must  not  be  torn  up  more  than  is  absolutely  necessary,  lest 
hasmon-hage  or  subsequent  peritonitis  occur.  In  raising  the  peritoneum,  care 
must  be  taken  not  to  displace  the  artery  which  lies  loosely  in  the  subperitoneal 
tissue,  and  can  easily  be  raised  in  the  spatula,  or  pushed  over  the  brim  of  the 
pelvis.  The  separation  of  the  peritoneum  is  much  facilitated  by  the  Surgeon 
holding  the  outer  cut  edge  of  the  transversalis  fascia  tightly  in  his  forceps 
with  one  hand,  whilst  with  the  other  he  gently  raises  the  serous  membrane 
out  of  the  iliac  fossa,  and  separates  its  areolar  connections  there.  All  this 
must  be  done  with  the  utmost  gentleness  and  care.  Before  attempting  to 
pass  a  ligature  round  the  vessel,  the  thin  fascia  covering  it  must  be  scratched 
through  ;  and  the  areolar  connexions  with  the  vein,  which  are  very  thin 
and  loose,  must  be  separated  by  means  of  a  director,  or  the  end  of  the 
aneurism  needle.  The  artery  must  be  well  cleared,  and  especial  care  taken 
that  the  genital  branch  of  the  genito-crural  nerve  is  not  included  in  the 
noose.  It  is  better  not  to  use  the  knife  deep  in  the  wound.  Lastly,  the  sac, 
if  it  extend  liigh,  must  not  be  weakened  by  having  its  peritoneal  covering 
stripped  off'. 

Results. — Ligature  of  the  external  iliac  was  first  practised  by  Abernethy 
in  1796.  During  the  following  fifty  years  there  were  100  recorded  cases  of 
the  operation  for  inguinal  aneurism  (Xorris)  ;  of  these  73  were  cured  and  27 
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died.  Rabe's  statistics,  with  30  cases  added  by  Barwell,  give  141,  with  31 
deaths,  or  nearly  22  per  cent. 

Among  the  cases  collected  by  Norris  is  one  in  which  both  external  iliacs 
were  ligatured  successfully  at  an  interval  of  eleven  months  by  Tait. 

In  some  few  cases  also,  there  was  the  complication  of  an  aneurism  in  the 
ham  with  that  in  the  groin.  Of  ninety-two  cases  in  which  the  aneurism  was 
seated  solely  in  the  groin,  seventy  were  cured  and  twenty-two  died.  Death 
resulted  from  gangrene  of  the  limb  in  eight,  from  secondary  liEemorrhage  in 
fonr,  from  sloughing  df  the  sac  in  three,  from  tetanus  in  three,  and  from 
causes  of  a  more  general  character  in  four  cases. 

PaUaiioii  relumed  in  Ihe  sac  in  six  of  the  cases  collected  by  Norris :  in 
some  not  until  several  weeks  had  elapsed  after  the  operation  ;  and  in  one 
instance  only  was  it  followed  by  death.  Suppuration  of  the  sac  w^as  of 
frequent  occurrence,  happening  in  thirteen  instances,  doubtless  owing  to  the 
large  size  of  the  tumour  and  to  suppuration  in 
the  wound,  which  must  necessarily  in  such  cases 
be  in  close  proximity  to  the  sac.  It  is  remarkable, 
however,  that  in  three  cases  only  was  this  accident 
fatal  :  and  in  two  of  these  the  sac  had  been  opened 
before  the  operation,  on  the  supposition  of  its  being 
an  abscess.  Secondary  luvmorrhage  occurred  in  but 
six  cases,  four  of  W'hich  proved  fatal  ;  a  very  small 
])roportion  when  compared  with  what  happens  in 
other  situations.  This  must  doubtless  be  attributed 
in  a  great  measure  to  the  absence  of  any  collateral 
branches  springing  from  the  trunk  of  the  external 
iliac  ;  the  distance  between  the  point  ligatured  and 
the  epigastric  and  circumflex  iliac  arteries  affording 
abundant  space  for  the  safe  obliteration  of  the 
vessel.  In  one  of  the  fatal  cases,  pulsation  had 
previously  returned  in  the  sac  ;  in  the  other  three 
the  patients  died  on  the  seventeenth,  the  twenty- 
seventh,  and  the  forty-third  days  respectively. 

Gangrene  of  the  limb  was  the  most  common 
cause  of  death  in  Norris's  tables.  It  occurred  in 
nine  instances,  of  which  eight  proved  fatal  ;  one 
being  cured  by  amputation.  The  period  at  which 
the  gangrene  occurred  varied  from  the  third  to  the 
fourth  week.  The  principal  cause  of  this  gangrene 
is  narrowing  or  obliteration  of  the  neighbouring 
venous  trunk,  by  pressure  of  the  tumour.  In  the 
accompanying  woodcut  (Fis:.  4!)7)  this  is  well 

.„     ,     ,    -■'     ,',  .  -L^    ii  •        1    •  FiLT.  4!):.— DlilifPiatioii  of  Femoral 

illustrated;  the  vein  opposite  the  aneurism  being      vdn  by  iDynini.i  Aneurism, 
completely  closed. 

Rabe's  statistics  with  Barwell's  supplementary  cases  give  somewhat  different 
results.  Hajmorrhage  occurred  in  24  of  the  141  cases  :  of  these  !i  recovered 
and  1.")  died.  Gangrene  was  fatal  in  6,  peritonitis  in  2,  retroperitoneal 
suppuration  in  2,  and  various  other  causes  in  the  remaining  (I,  making  a  total 
of  31  deaths  in  the  141  cases. 

'^Phe  ligature  of  the  external  iliac  for  aueuri.vnnl  rarix  in  t/u'  i/roin  affords  a 
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striking  coutrast  with  that  for  spontaneous  aneurism  ;  the  four  cases  recorded 
all  proving  fatal,  two  dying  of  gangrene,  and  two  of  hsemorrhage.  In  these 
cases  Guthrie  recommended  that  the  tumour  should  be  laid  open,  and  the 
artery  ligatured  above  and  below  the  aperture  in  it.  During  the  operation 
the  artery  may  readily  be  commanded  above  the  seat  of  disease  by  the  applica- 
tion of  the  abdominal  tourniquet,  either  to  the  aorta  or  to  the  common  iliac  at 
the  brim  of  the  pelvis. 

Aneurism  occasionally  forms  in  the  groin  and  ham  of  the  same  side ;  here 
the  ligature  of  the  external  iliac  will  cure  both  diseases.  Of  four  cases  in 
which  this  condition  was  present,  the  operation  was  successfal  in  three  ;  one 
patient  died  of  gangrene,  a  popliteal  aneurism  being  on  the  point  of  bursting  at 
the  time  of  the  operation.  In  two  of  the  three  cases  that  recovered,  pulsation 
returned  in  the  inguinal  aneurism,  but  disappeared  after  a  time. 

Ligature  of  the  Common  Iliac. — This  artery  was  first  tied  in  1812  by 
G-ibson  in  a  case  of  gunshot  injury,  the  patient  dying  of  peritonitis  and 
secondary  htemorrhage  on  the  thirteenth  day.  The  great  American  Surgeon, 
Mott,  was  the  first  who  tied  it  for  aneurism,  the  patient  making  a  good 
recovery.  If  the  aneurism  in  the  groin  extend  so  high  that  there  is  not 
sufficient  space  for  the  exposure  and  ligature  of  the  external  iliac  artery,  it 
becomes  necessary  to  tie  the  common  trank. 

The  most  important  points  in  the  relations  of  the  vessel  are  the  following. 
The  ordinary  place  of  division  of  the  abdominal  aorta  is  on  the  body  of  the 
fourth  lumbar  vertebra,  or  on  the  intervertebral  disk  below  it  ;  according  to 
Quain,  this  was  the  case  in  four-fifths  of  the  bodies  he  examined,  or  in  15(3 
out  of  196.  In  regard  to  the  relations  between  the  situation  of  the  bifiircation 
of  the  aorta  and  the  crest  of  the  ilium,  we  find  it,  according  to  the  same 
anatomist,  to  have  ranged  in  about  four-fifths  of  the  cases  between  half  an  inch 
above  and  below  the  level  of  the  highest  point  of  this  part  of  the  bone.  With 
reference  to  the  umbilicus,  no  definite  rule  can  be  laid  down  ;  but  it  may  be 
stated  broadly  that  the  bifurcation  of  the  aorta  is  a  little  to  its  left.  As  a 
general  rule,  that  given  by  Hargrave  is  perhaps  sufficiently  good  for  ordinary 
purposes.  If  a  point  be  taken  about  half  or  three-quarters  of  an  inch  below 
and  a  little  to  the  left  of  the  umbilicus,  and  a  line  be  drawn  on  each  side  from 
this  to  another  point  midway  between  the  symphysis  pubis  and  the  anterior 
superior  iliac  spine,  we  obtain  about  the  direction  of  the  common  and  external 
iliac  arteries.  On  dividing  these  lines  into  three  equal  parts,  the  upper  third 
will  correspond  to  the  common  trunk,  and  the  lower  two-thirds  to  the  external 
iliac,  and  the  junction  of  the  upper  with  the  middle  third  to  the  bifurcation 
of  the  common  iliac  artery. 

The  point  of  bifurcation  of  the  common  iliac  artery  is,  in  the  majority  of 
cases,  opposite  the  lumbo-sacral  articulation  ;  and  if  it  be  not  in  this  situation 
the  division  will  probably  be  lower  down.  The  length  of  the  vessel  varies 
greatly ;  according  to  Quain,  in  five-sevenths  of  the  cases  it  ranged  between 
one-and-a-half  and  three  inches. 

The  artery  lies  at  the  brim  of  the  pelvis.  The  veins  on  the  two  sides  differ 
in  their  relation  to  the  arteries.  The  left  vein  lies  to  the  inner  side  of  the 
left  artery,  and  then  passes  beneath  the  right  common  iliac  artery  to  join  the 
right  vein  in  forming  the  vena  cava  inferior.  On  the  right  side  the  vein  is  at 
first  beneath  and  then  to  the  outer  side.  The  common  iliac  artery  is  crossed 
by  the  ureter  near  its  lower  end. 
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The  artery  may  be  reached  by  an  iucision  similar  to  that  employed  for  the 
external  iliac,  or  through  the  peritoneal  cavity. 

Extraperitoneal  Atethod. — This  may  be  done  by  extending  the  incision  used 
by  Abernethy  for  the  ligature  of  the  external  iliac  upwards  and  slightly 
inwards  towards  the  umbilicus,  to  an  extent  corresponding  to  the  degree  of 
obesity  of  the  patient,  so  that  it  assumes  a  somewhat  similar  form.  If  the 
operation  is  commenced  with  the  intention  of  applying  a  ligature  to  the 
common  trunk,  the  incision  should  be  made  from  a  point  about  one  inch 
external  to  and  one  inch  above  the  middle  of  Poujjart's  ligament  in  a  curved 
direction  to  another  point  about  two  inches  above  and  the  same  distance 
internal  to  the  anterior  superior  iliac  spine.  The  curve  must  be  such  that  if 
prolonged  the  incision  would  I'each  a  point  about  midway  between  the  xiphoid 
cartilage  and  the  umbilicus.  Oare  must  be  taken  that  the  incision  be  not 
carried  too  low  down  or  too  far  ibrwards  ;  nothing  can  be  gained  by  doing  so, 
and  there  is  besides  the  additional  risk  of  the  circumflex  iliac  or  epigastric 
being  wounded,  as  happened  to  Mott;  and  as  these  are  the  principal  agents  in 
the  anastomosing  circulation,  their  injury  is  a  serious  accident.  The  muscles 
are  carefully  divided,  as  in  the  operation  for  tying  the  external  iliac,  and  the 
transversalis  fascia  opened  in  the  same  way.  The  peritoneum  now  comes 
bulging  into  the  wound,  pressed  forward  by  its  contents.  It  must  be,  gently 
stripped  from  the  iliac  fossa  by  the  Surgeon  carefully  insinuating  his  hanti 
beneath  it,  care  being  taken  to  raise  it  directly  inwards  towards  the  brim  of 
the  pelvis,  at  which  point  the  external  iliac  will  be  found,  which  serves  as  a 
guide  to  the  common  trunk.  The  ureter  always  comes  up  with  the 
peritoneum,  and  is  usually  not  seen.  The  peritoneum  must  be  well  drawn 
inwards  by  broad  copper  spatulge.  The  ligature  must  be  passed  round  the 
artery  on  the  left  side  from  within  outwards,  a  slight  scratch  having  been 
made  through  the  fascia  covering  the  vessel  by  means  of  the  finger-nail, 
by  which  it  may  also  be  separated  from  the  accompanying  vein.  On  the 
right  side  great  caution  must  be  used,  on  account  of  the  position  of  the 
left  vein  beneath  the  artery  and  the  right  to  its  outer  side.  In  the  later 
stages  of  the  operation,  the  patient  should  be  turned  on  his  sound  side  in 
order  to  prevent  the  intestines  falling  over  and  pressing  the  peritoneum  into 
the  wound. 

Transperitoneal  3I.ethod. — The  difficult  operation  above  described  was  fully 
justified  when  it  was  necessary  at  all  costs  to  avoid  opening  the  peritoneal 
cavity.  Since,  however,  laparotomy,  performed  with  proper  antiseptic  pre- 
cautions, has  come  to  be  regarded  as  almost  free  fi'om  danger,  the  only  serious 
objection  to  the  exposure  of  the  common  iliac  artery  through  the  peritoneum 
has  been  removed,  and  in  future  cases  the  transperitoneal  method  is  likely  to 
be  employed.  In  the  preparation  of  the  patient  it  is  essential  that  the 
intestines  should  be  emptied  by  the  use  of  aperients  and  enemata.  The 
bladder  also  should  be  empty  and  the  pubes  shaved.  The  abdomen  is  opened 
by  a  median  incision  below  the  umbilicus  and  the  intestines  are  drawn  aside 
with  sponges  and  retractors.  The  peritoneum  covering  the  artery  is  divided 
and  in  passing  the  needle  care  must  be  taken  not  to  wouud  the  vein  or 
include  the  ureter  or  the  sympathetic  fibres  which  accompany  the  vessel.  A 
strong  light  thrown  into  the  wound  is  very  essential.  Of  the  cases  in  which 
this  operation  has  been  performed  may  be  mentioned  one  by  Fluhrer,  in  which 
death  occurred  on  the  7th  day  from  acute  nephritis,  and  a  successful  case  by 
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Clement  Lucas,  \vlio  tied  the  artery  for  a  rapidly  increasing  aneurism  of  the 
external  iliac. 

The  Collateral  Circukitmi  after  ligature  of  the  common  iliac  is  carried  on 
by  the  r.nastomoses  of  the  circumflex  iliac  with  the  lumbar  :  deep  epigastric 
with  the  internal  mammary,  lumbar,  and  intercostal ;  the  middle  sacral  with  the 
lateral  sacral  ;  the  lumbar  with  ilio-lumbar  ;  superior  with  middle  and 
inferior  hsemorrhoidal  ;  obturator  and  visceral  branches  of  internal  iliac  with 
those  of  the  opposite  side. 

Results. — The  earlier  cases  of  ligature  of  the  common  iliac  for  aneurism 
were  singularly  successful,  7  out  of  11  recovering  up  to  1852.  Since  that 
time  the  operation  has  frequently  been  repeated,  but  with  less  satisfactory 
results.  Stephen  Smith  in  1860  collected  the  records  of  32  cases  in  which 
this  artery  had  been  tied,  of  which  only  8  recovered.  Agnew  in  1878  gives  a 
table  of  62  cases,  of  which  50  died  and  12  recovered  ;  but  Kiimmell  in  1884 
considered  only  55  to  be  recorded  with  sufficient  accuracy  to  justify  their 
being  included  in  a  statistical  table.  Of  these  41  died  and  14  recovered  :  in 
16  the  artery  was  tied  for  htemorrhage,  and  of  these  \'A  died;  in  32  for 
aneurism,  with  22  deaths,  and  in  the  remaining  7  for  vascular  tumours  and 
other  causes,  and  of  these  6  died.  Gangrene  has  been  a  very  rare  cause  of 
death  after  ligature  of  the  common  iliac. 

The  Old  Operation  has  been  performed  in  more  than  one  case  of  iliac 
aneurism,  when  owing  to  special  circumstances  it  was  not  possible  to  tie  the 
artery  above  the  sac.  In  Syme's  well  known  case  the  sac  was  laid  open  and 
thi'ee  ligatures  applied,  which  were  believed  to  include  the  external,  internal, 
and  common  iliac  arteries.  The  patient  practically  recovered,  but  died  of 
pleurisy  after  some  months,  before  leaving  the  hospital.  The  post-mortem 
examination  showed  that  the  ligatures  had  been  placed  on  the  external  iliac. 
Astley  Cooper  attempted  the  same  operation  in  the  case  in  which  he  subse- 
quently tied  the  aorta.  Heath  laid  open  the  sac  of  an  iliac  aneurism  which 
had  been  opened  by  mistake  for  an  abscess  before  being  admitted  into 
University  College  Hospital.  The  external  iliac  was  tied  from  within  the  sac, 
but  the  patient  died  from  secondary  hemorrhage.  The  old  operation  can 
be  performed  with  safety  only  when  it  is  possible  to  compress  the  aorta 
above  the  sac  ;  and  consequently,  as  Holmes  points  out,  an  attempt  should 
be  made  to  effect  a  cure  by  compression  before  so  dangerous  an  operation 
is  attempted. 

Ligature  of  the  Aorta. — It  is  impossible  not  to  contemplate  with  admi- 
ration the  man  whose  mind  was  the  first  to  conceive,  and  whose  hand  was  the 
first  to  carry  out,  the  application  of  a  ligature  to  the  abdominal  aorta  ; 
and  who,  guided  by  pathological  observation  and  physiological  experiment, 
ventured  to  arrest  at  once  the  circulation  through  the  main  channel  of  supply 
to  the  lower  half  of  the  body,  trusting  to  the  collateral  circulation  for  the 
maintenance  of  the  vitality  of  the  parts  thus  suddenly  deprived  of  blood. 
Astley  Cooper  was  the  first  to  place  a  ligature  on  the  aorta,  in  1817.  Since 
that  period  the  operation  has  been  six  times  performed  for  aneurism  : 
viz.,  by  James,  of  Exeter  ;  by  Murray,  at  the  Cape  of  Good  Hope  ;  by 
Monteiro,  at  Rio  de  Janeiro ;  by  South,  of  London  ;  by  McGuire,  of  Rich- 
mond, U.S.  ;  by  Stokes,  of  Dublin  ;  and  three  times,  in  circumstances  which 
will  presently  be  described,  by  Czerny  of  Heidelberg,  and  Watson  of 
Edinburgh. 
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TAI5LE  OF  CASKS  OF  LIGATURE  OF  ABDOMINAL  AORTA  FOR  ANEURISM. 


.Sl'EGEOX. 

hEX.  AllK. 

DATE. 

HATl'RE 
OF  ANEURISM. 

OPERATIONS. 

RESULTS. 

1.  ASTLEVOOOPEE 

M. 

38 

1817 

Diffused  Inguinal 

Incision 

Death  in  10  hours. 

through 

Peritoneum. 

2.  James. 

M. 

44 

1S2!) 

External  Iliac. 

Distal  liga- 

Deatli  in    a  few 

ture  first  : 

hours. 

Peritoneum 

opened. 

3.  Murray. 

M. 

1834 

Inguinal. 

Aorta  tied 

Deatli  iu  24  hours. 

behind 

Peritoneum. 

4.  MoNTEIKO. 

M. 

1842 

Diffused  Inguinal 

Aorta  tied 

Deatli  on  KJthday. 

behind 

Peritoneum. 

5.  South. 

M. 

28 

185fi 

Common  Iliac. 

Aorta  tied 

Death  in  43  hours. 

behind 

Peritoneum. 

D.  McGuiRE. 

M. 

30 

1868 

Lower    part  of 

Aorta  tied 

Deatli  in  1 2  hours. 

Aorta.  both 

behind 

Common  Iliacs, 

Peritoneum. 

and    Left  Ex- 

ternal Iliac. 

7.  W.  Stokes. 

M. 

.50 

186!) 

Iliac. 

Aorta  tied 

Death  in  13  hours. 

behind 

I'eritoneum. 

In  Astley  Cooper's  case,  the  inguinal  aneurism  had  burst,  and  the  aorta  was 
tied  about  three-quarters  of  an  inch  above  its  bifurcation,  by  making  an 
incision  three  inches  in  length  through  the  abdomen,  a  little  to  the  left  of  the 
umbilicus,  the  fingers  being  passed  between  the  coils  of  the  intestines,  and 
the  peritoneum  covering  the  artery  being  scratched  through.  The  patient 
sur\-ived  forty  hours.  James  ligatured  the  aorta  much  iu  the  same  way  as 
( 'Ooper,  iu  a  case  in  which  he  had  previously  employed  the  distal  operation 
for  an  inguinal  aneurism  ;  but  without  success,  the  patient  speedily  dying. 
Murray  ligatured  the  vessel  by  making  an  incision  on  the  left  side,  in  front  of 
the  ])rojecting  end  of  the  tenth  rib,  and  carrying  it  downwards  for  six  inches 
to  the  anterior  superior  spine  of  the  ilium.  The  parts  were  then  carefully 
divided  to  the  peritoneum,  which  was  separated  from  the  iliac  fossa  and  the 
psoas  muscle,  when,  with  great  difficulty,  and  by  scratching  with  the  end  of  an 
elevator  and  the  finger-nails,  room  was  made  for  the  passage  of  the  ligature 
round  the  artery,  which  was  tied  three  or  four  lines  above  its  bifurcation.  The 
patient  died  in  twenty-three  hours.  The  most  interesting  case  on  record  is  that 
by  Monteiro,  who  tied  the  aorta  for  a  large  false  aneurism  on  the  lower  and 
right  side  of  the  abdomen  ;  here  the  incision  was  made  much  as  in  Murray's 
case,  and  the  artery  ligatured  with  great  difficulty.  The  patient  lived  till  the 
tenth  day,  when  he  died  of  secondary  hajmorrhage.  In  South's  case,  the  aorta 
was  tied  behind  the  peritoneum  by  an  incision  on  the  left  side  of  the  abdomen. 
The  patient  died  in  forty-three  hours.  McGuire's  patient  had  an  aueurismal 
tumour  of  the  size  of  a  goose's  egg  in  the  left  iliac  region.  Digital  pressure 
near  the  umbilicus  was  attempted,  but  could  not  be  done.  The  operator's 
intention  was  at  first  to  tie  the  left  common  iliac  artery  ;  but,  finding  the 
disease  more  extensive  than  he  expected,  he  enlarged  the  incision  and  tied  the 
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aorta.  The  sac  burst  during  the  manipulation  necessary  to  reach  the  aortii, 
and  about  a  pint  of  blood  was  lost.  The  patient  died  in  eleven  hours.  Stokes 
compressed  the  aorta  with  a  silver  wire  passed  round  it  in  the  way  of  a  ligature. 
He  made  a  crescentic  incision  five-and-a-half  inches  in  length  in  the  left  side 
of  the  abdomen,  extending  from  an  inch  below  the  tenth  rib  to  the  middle  of 
Poupart's  ligament.  The  abdominal  muscles  and  fascia  transversalis  were  then 
incised,  and  the  peritoneum  exposed  and  drawn  out  of  the  iliac  fossa.  It  was 
accidentally,  but  only  slightly  wounded.  The  patient  being  turned  on  his  right 
side,  the  arteries  and  the  aneurism  were  exposed,  and  the  wire  passed  by  means 
of  an  aneurism  needle  round  the  aorta  immediately  above  its  bifurcation.  The 
patient  died  in  twelve  hours.  Perhaps  the  most  interesting  point  in  this 
remarkable  case  is  the  fact  of  the  pulsation  having  returned  in  the  left  (sound) 
femoral  artery  nine  hours  after  the  operation  ;  shewing  how  rapidly  the 
collateral  circulation  can  be  established. 

The  following  cases  scarcely  belong  to  the  present  category,  but  may  be 
mentioned  here.  One  was  a  French  soldier,  the  upper  part  of  whose  thigh 
had  been  shattered  by  a  ball  at  "Weissenburg  during  the  Franco-German  war. 
Secondary  hsemorrhage  occurring,  Czerny,  then  Billroth's  assistant,  tied  the 
common  femoral,  and  also  the  superficial  femoral  below  the  origin  of  the 
profunda.  This  arrested  the  heemorrhage  for  a  time  ;  but  in  six  days  it 
recurred.  Czerny  then  tied  the  common  iliac  ;  but,  as  the  hfemorrhage  con- 
tinued, he  thought  that  he  had  tied  the  external  iliac,  and  proceeded  to  apply 
another  ligature — which  he  placed  by  mistake  on  the  aorta.  The  patient 
survived  twenty-six  hours.  In  this  case  too,  twenty-two  hours  after  the 
operation,  the  injured  limb  was  cold  and  as  if  dead,  while  the  opposite  limb 
was  warm,  and  retained  sensation  and  motion.  In  another  case  Heron  Watson 
tied  the  abdominal  aorta  by  the  transperitoneal  method  for  secondary  haemor- 
rhage following  ligature  of  the  common  iliac  ;  the  patient  died  of  exhaustion 
in  sixty-three  hours.  Lastly,  the  aorta  was  unsuccessfully  tied  by  Czerny  for 
the  arrest  of  htemorrhage  during  the  excision  of  a  tumour  of  the  kidney  ;  the 
patient  died  in  ten  hours. 

At  the  present  day  peritonitis  can  almost  certainly  be  j^revented,  and  the 
use  of  more  suitable  ligatures  may  add  to  the  chance  of  success  ;  but  it  appears 
to  me  that  a  patient  suffering  from  an  inguinal  aneurism  large  enough  to  justify 
ligature  of  the  aorta  would  have  a  better  chance  of  recovery,  or  rather  of  pro- 
longation of  life,  by  the  adoption  of  proper  constitutional  treatment,  together 
with  pressure  upon  the  tumour  and  the  distal  ligature  or  compression  of  the 
artery.  Lister's  aortic  compressor  might  be  applied  in  such  cases,  so  as  to 
modei'ate  the  flow  of  blood.  Should  the  operation  be  attempted  again,  there 
is  little  doubt  that  the  incision  adopted  by  Astley  Cooper  would  be  the  safest,  as 
the  danger  of  peritonitis  is  much  less  under  the  present  modes  of  treatment. 

Aneurism  of  the  Internal  Iliac  and  its  Branches. — Aneurism  of  the 
Trunk  of  the  Internal  Iliac  Artery  is  extremely  rare.  The  only  case  with  which 
I  am  acquainted  is  one  related  by  Sandifort.  The  three  principal  branches 
of  this  artery — the  Gluteal,  the  Sciatic,  and  the  Pudic — have  all  occasionally, 
though  rarely,  been  found  affected  by  this  disease.  Of  these  branches  the 
gluteal  has  most  fi-equently  been  found  aneurismal,  the  sciatic  next,  and  the 
pudic  least  frequently  ;  indeed,  I  am  acquainted  with  only  one  instance  of 
aneurism  of  this  vessel.    It  is  the  preparation  1701  in  the  Museum  of  the 
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College  of  tSurgeoiis  ;  and  it  exhibits  an  anenvisra  of  the  trunk  of  the  piidic 
nearly  an  inch  in  diameter,  full  of  laminated  clot. 

Aneurisms  of  the  Gluteal  and  Sciatic  Arteries  may  be  either  ti  aumatic 
or  spontaneous. 

Fischer  of  Hanover  has  published  with  comments,  in  the  Archiv  fiir  hi  In  hike 
Chirurgie,  the  records  of  thirty-five  cases  of  gluteal  and  sciatic  aneurism  ;  to 
which  must  be  added  a  case  of  gluteal  aneurism  described  by  Gallozzi  of 
Naples,  one  by  Bickersteth  of  Liverpool,  and  three  by  Dennis.  In  twenty- 
seven  of  Fischer's  cases  the  aneurism  was  gluteal,  in  six  sciatic,  and  in  two  the 
origin  was  uncertain.  Thirteen  of  the  gluteal  aneurisms,  and  two  of  the 
sciatic,  were  of  traumatic  origin  ;  fourteen  gluteal  and  four  sciatic  aneurisms 
were  spontaneous.  The  gluteal  aneurism  has  generally  been  found  situated  on 
the  upper  part  of  the  great  sciatic  notch  ;  but  it  may  extend  over  a  large 
portion  of  the  buttock.  Sciatic  aneurism  lies  more  deeply  ;  and  a  portion  of 
the  sac  may  be  within  the  pelvis.  The  size  of  these  aneurisms  varies  from  a 
shght  swelling  to  a  tumour  as  large  as  a  child's  head.  In  almost  all  the  recorded 
cases  there  has  been  strong  pulsation,  with  -whirring  and  buzzing  murmurs 
heard  on  auscultation.  There  is  almost  always  pain  in  the  tumour  itself  and  in 
the  course  of  the  sciatic  nerve,  which  may  be  followed  by  paralysis  of  the  parts 
supplied  by  it. 

The  affections  with  whicii  these  aneurisms  are  most  likely  to  be  confounded 
are  abscesses,  soft  sarcomata,  cysts,  and  sciatic  hernia.  The  diagnosis  is 
sometimes  dillicult  :  thus  Guthrie  ligatured  the  common  iliac  artery  for  a 
large  pulsating  tumour  in  the  gluteal  region,  which  presented  all  the  characters 
of  aneurism,  but  which  proved,  on  the  death  of  the  patient  eight  months  after 
the  operation,  to  be  a  sarcoma.  The  diagnosis  may  be  facilitated  by  examina- 
tion through  the  rectum,  as  the  sac  may  lie  partly  in  the  pelvis. 

Gluteal  aneurisms  have  on  several  occasions  been  opened  by  mistake  foi' 
abscesses.  According  to  Holmes,  this  accident  has  most  frequently  happened 
when  the  aneurism  has  been  moi'e  or  less  diffused,  and  in  such  cases  he  suggests 
that  the  aspirator  sliould  be  used  to  render  the  diagnosis  certain. 

In  the  Treatment,  various  methods  have  been  employed.  T]ie  sac  lias  hccn 
laid  upen  and  the  gluteal  artery  tied  in  five  cases,  all  of  which  recovered.  In 
another  instance,  after  laying  open  the  sac,  the  aneurism  (gluteal)  was  found  to 
extend  into  the  pelvis  ;  and  the  internal  ihac  artery  was  tied,  with  a  fatal 
result.  Ligature  of  the  internal  iliac  artcryli^fi,  been  performed  in  fourteen  cases, 
eight  of  which  recovered.  The  commo?i  iliac  artery  has  been  tied  in  three  cases, 
all  of  which  proved  fatal.  Injection  of  the  perchloride  of  iron  has  been  used  in 
six  cases  ;  four  recovered,  one  died,  and  in  one  the  result  is  not  known. 
Ligature  of  the  sciatic  artery  without  opening  the  sac  has  been  performed  in 
two  cases,  one  of  which  recovered.  Spontaneous  recovery  is  reported  to  have 
occurred  in  one  case. 

Ligature  of  the  Internal  Iliac. — This  vessel  was  ligatured  for  the  first 
time  in  1812.  The  operation  was  performed  by  Stevens  of  Ste.  Croix,  on  a 
negress  who  suffered  from  an  aneurism  of  the  nates,  supposed  to  be  of  the 
gluteal  artery,  but  found  after  death  three  years  subsequently  to  take  its 
origin  from  the  sciatic.  Stevens  in  this  case  made  an  incision  five  inches  long- 
on  the  left  side  of  the  abdomen,  carefully  dissected  through  the  parietes, 
separating  the  peritoneum  from  the  iliac  fossa,  turned  it  on  one  side,  together 
with  the  ureter,  and  passed  a  ligature  round  the  artery  without  much  difR- 
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culty.  Siuce  that  time  the  ojDeration  has  beeu  done  twenty-four  times  :  in 
nine  cases  with  success,  by  Arndt,  White,  Mott,  Syme,  Morton,  Clallozzi, 
Ohew,  Dennis  and  Treves  ;  in  fifteen  cases  unsuccessfully,  by  Atkinson,  of 
York  (whose  patient  died  on  the  nineteenth  day,  of  secondary  hemorrhage), 
by  Bigelow,  Torracchi,  Cianflone,  Porta,  Landi,  Kimball,  Altmiiller,  Thomas,  J- 
K.  Rodgers,  Higginson  and  Dennis  ;  and  three  times  l)y  the  Surgeons  in  the 
American  Civil  War. 

The  success  that  has  hitherto  attended  this  operation  is  certainly  remark- 
able, when  we  take  into  consideration  the  dejith  at  which  the  artery  is  situated 
and  its  great  size  ;  it  may,  I  think,  be  accounted  for  in  part  by  the  fact  that, 
althougli  in  these  ca,ses  the  j)atient  runs  the  ordinary  risk  attendant  on  the 
ligature  of  the  larger  pelvic  arteries  from  the  exposure  and  handling  of  the 
peritoneum,  yet  he  is  saved  from  danger  resulting  fi'om  the  supervention  of  gan- 
grene ;  the  anastomosis  being  so  free,  and  the  course  traversed  by  the  blood  so 
short,  that  no  difficulty  can  arise  in  the  maintenance  of  the  collateral  circulation. 

The  internal  iliac  artery  may  be  exposed  by  methods  precisely  analogous  to 
those  used  for  the  ligature  of  the  common  trunk.  When  the  vessel  is  reached 
it  must  be  remembered  that  both  the  external  and  internal  iliac  veins  are  in 
close  relation  to  it  ;  the  one  being  to  its  outer  side,  the  other  behind  it.  As 
those  vessels  are  large,  and  their  coats  thin,  it  is  necessary  that  they  should  be 
separated  by  the  finger-nail,  or  the  blunt  end  of  the  aneurism  needle,  before 
the  ligature  is  passed  round  the  artery ;  care  must  be  taken  also  not  to  put  the 
vessel  too  much  on  the  stretch  in  applying  the  ligature,  lest  the  ilio-lumbar 
arteiT  be  ruptured.  There  is  little  risk  of  including  the  ureter  which  crosses  the 
artery  internally  as  it  always  adheres  firmly  to  the  peritoneum  and  is  pushed 
on  one  side  with  it.  As  the  length  of  the  artery  varies  much,  usually  ranging 
between  one  and  two  inches,  and  as  when  it  is  short  it  has  a  tendency  to 
be  placed  deeply  in  the  pelvis,  it  would,  I  think,  be  more  prudent,  and  occasion 
less  chance  of  secondary  hjemorrhage,  for  the  Surgeon  to  ligature  the  common 
trunk. 

The  transperitoneal  method  is  likely  to  be  the  only  one  employed  in  future 
cases,  and  the  steps  are  the  same  as  for  ligature  of  the  common  iliac  (p.  230). 
It  has  hitherto  been  put  in  practice  at  least  four  times.  In  the  first  case, 
Dennis  opened  the  abdomen  and  applied  a  catgut  ligature  to  each  internal 
iliac  artery  in  a  case  of  double  gluteal  aneurism.  The  intestines  were  held  on 
one  side  by  warm  sponges  and  cloths,  and  tlie  arteries  easily  exposed  by 
dividmg  the  peritoneum  covering  them.  The  operation  lasted  about  30 
minutes.  The  patient,  a  female,  never  completely  rallied  from  the  operation, 
and  died  on  the  fourth  day  from  suppression  of  urine.  There  was  no 
peritonitis.  In  the  second  case,  Chew  opened  the  abdomen  in  the  line  of  the 
usual  incision  for  ligature  of  the  internal  iliac,  and  the  patient,  a  negro  aged  46, 
rapidly  recovered.  In  the  third  case,  Dennis  successfully  tied  the  artery, 
opening  the  abdomen  in  the  linea  alba.  In  a  fourth  case  Treves  tied  the 
artery  with  success  in  a  case  of  vascular  tumour  of  the  buttock.  The  patient 
was  a  boy,  aged  sixteen,  and  the  artery  was  reached  through  a  median  incision 
below  the  umbilicus. 

FEMORAL    AND    POPLITEALi  ANEURISMS. 

Aneurisms  of  the  thigh  are  much  rarer  than  those  affecting  the  groin,  but 
those  in  the  ham  are  relatively  much  more  common.    Thus  out  of  551  cases 
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of  aneurism  recorded  in  the  British  medical  journals  of  the  present  century, 
Crisp  has  found  that  137  affected  the  popliteal,  and  only  0(5  the  femoral 
artery.  Of  these  66,  45  were  situated  either  in  the  groin  or  upper  part  of  the 
thigh,  and  21  only  were  truly  femoral  or  femoro-popliteal.  The  reason  of  this 
difference  in  the  frequency  of  the  occurrence  of  aneurism  in  different  parts  of 
the  vessel,  may  be  accounted  for  by  its  anatomical  relations.  In  looking  at 
the  main  artery  of  the  lower  extremity,  in  its  course  from  Poupart's  ligament 
to  where  it  terminates  in  the  anterior  and  posterior  tibials,  we  see  that  it  may 
be  divided  in  relation  to  the  muscular  masses  that  surround  it,  into  three 
principal  portions  :  1.  That  which  is  situated  between  Poupart's  ligament  and 
the  inner  margin  of  the  sartorius,  and  which  may  be  considered  inguinal ;  2. 
That  which  intervenes  between  this  point  and  the  aperture  in  the  adductor 
tendon,  and  which  may  be  considered  femoral ,-  and,  ?>.  That  division  of  the 
vessel  which  corresponds  to  the  ham,  and  which  may  be  considered  popliteal. 
Of  these  three  divisions,  the  first  and  last  are  comparatively  superficial,  and, 
being  unsupported  by  muscle,  readily  expand  ;  while  the  central  portion  of 
the  artery  is  closely  surrounded  on  all  sides  by  muscular  masses,  and  is  very 
unlikely  to  be  dilated  into  an  aueurismal  tumour.  We  find  also  that  the 
inguinal  portion  of  the  vessel  is  closely  and  firmly  invested  by  a  dense  and 
resistant  fibro-areolar  sheath,  and  is  well  supported  by  the  fascia  lata  ;  whilst 
in  the  popliteal  space  the  artery  is  surrounded  merely  l)y  the  ordinary  areolar 
sheath,  and  receives  no  aponeurotic  support.  This 

difference  in  the  connexions  of  these  two  parts 

of  the  vessel  may,  to  a  certain  extent,  explain  the 

greater  frequency  of  aneurism  in  the  ham  than  in 

the  upper  part  of  the  thigh.    Lastly,  the  constant 

movements  of  the  knee-joint  doubtless  favour  the 

occurrence  of  aneurism  of  the  popliteal  artery. 
Aneurism  of  the  Deep  Femoral  Artery  is 

extremely  rare  ;  indeed,  I  am  ac(juainted  with  only 

six  cases.    One  of  these  occurred  in  a  young  man 

under  my  care  in  University  College  Hospital  in 

1870.     There  was  a  large  tumour  at  the  upper 

part  of  the  thigh,  over  which  lay  the  superficial 

femoral  artery,  pulsating  freely.    The  disease  was 

cured  by  compression   of  the  common  femoral 

artery,  hydrate  of  chloral  being  given  to  relieve 

pain.  Another  case  is  recorded  by  Bryant  as  having 

occurred  in  the  practice  of  Cock  at  Guy's  Hospital. 

The  an'eurism  was  situated  at  the  origin  of  the     fir.  las.— False  Aucmism  ..f  a 

deep  femoral  artery;  the  external  iliac  was  tied,    ,   ,  "oiamg.re,. 

'■  •'  .  ).  t'oiiiiiioii  Femoral. 

but  the  patient  died  nine  weeks  after  the  operation,  j.  superhviai  Femoral. 
Fig.  498  is  taken  from  a  patient  who  died  of  Z  AnSirism°cut  ..peii. 
pneumonia  shortly  after  admission  into  University 

College  Hospital.  On  examination  after  death,  a  large  tumour  of  the 
thigh,  which  had  not  been  very  closely  examined  during  life,  proved 
to  be  a  false  aneurism  apparently  arising  from  rupture  of  a  perforating 
artery,  most  probably  the  consequence  of  embolism  (Univ.  Coll.  Museum, 
1274).  Two  cases  are  recorded  by  P.  Marshall  and  J.  Watson.  Another 
has  occurred  under  the  care  of  C.  H.  Golding-Bird.    The  tumour  had 
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been  noticed  for  three  months  and  had  been  rapidly  exteudinii'  for 
five  weeks.  It  filled  the  front  and  inner  side  of  the  upper  third 
of  the  thigh,  and  extended  for  three  inches  into  the  iliac  fossa.  The  external 
iliac  and  common  femoral  were  pushed  inwards  two  inches.  The  external 
iliac  was  tied  but  the  patient  died  on  the  fifth  day  of  pneumonia.  In  the  case 
which  was  under  my  care  in  the  Hospital,  the  disease  was  recognized  by  the 
following  signs,  which  are  characteristic  of  it  :  1.  A  large  tumour  extended 
from  three  inches  below  Pouparfc's  ligament  to  the  middle  of  the  thigh,  raising 
and  slightly  separating  the  adductor  muscles  and  the  rectus  femoris.  2.  All 
the  ordinary  anenrismal  signs  were  present  in  this  tumour — the  most  marked 
being  a  peculiarly  loud  and  harsh  bruit,  and  a  dry  forcible  thrill.  3.  The 
superficial  femoral  artery  could  be  felt  running  over  the  anterior  and  inner 
aspect  of  the  tumour,  but  distinct  from  it.  4.  The  pulsation  in  the  popliteal 
and  its  divisions  was  normal.  5.  AU  the  aneurismal  signs  ceased  on 
compressing  the  common  femoral  artei-y,  and  returned  on  removing  the 
pressure. 

The  only  disease  with  which  an  aneurism  of  the  deep  femoral  artery  can 
readily  be  confounded  is  pulsating  sarcoma  of  the  femur.  The  diagnosis  from 
this  must  be  left  to  the  surgical  tact  of  the  practitioner. 

In  the  Treatment  of  these  aneurisms,  the  Surgeon  has  the  choice  of  three 
methods  :  viz.,  compression  in  the  groin,  and  ligature  of  the  external  iliac,  or 
of  the  common  femoral.  If  the  common  femoral  ever  should  be  ligatured  for 
aneurism,  this  appears  to  me  to  be  the  case  best  suited  for  it.  But  the  choice 
between  the  ligature  of  this  artery  or  of  the  external  iliac  must  in  a  great 
measure  depend  upon  the  Surgeon's  judgment  as  to  the  relative  expediency 
of  either  operation,  and  on  the  height  to  which  the  aneurism  extends  up  the 
groin.  But  neither  artery  should  be  ligatured  until  compression  has  been 
fairly  tried  and  has  failed.  This  may  be  done  digitally  or  by  Carte's  instru- 
ment, where  the  artery  passes  over  the  brim  of  the  pelvis.  It  is  especially 
likely  to  succeed  in  aneurism  of  the  profunda,  owing  to  the  shortness  of  the 
trunk  and  the  way  in  which  it  breaks  up  into  many  anastomosing  branches. 
Hence  there  is  not  a  free  current  of  blood  passing  ft'om  one  large  vessel  of 
entry  to  another  of  exit,  but,  as  it  is  broken  up  and  has  to  filter  out  through 
a  number  of  minor  vessels,  its  coagulation  may  readily  be  brought  about.  In 
the  case  treated  by  me,  compression  effected  a  cure  in  twenty-four  hours, 
though  the  aneurism  was  very  large  and  active. 

Aneueisms  of  the  Superficial  Femoral  and  Popliteal  Arteries. — 
These  occur  commonly  about  the  middle  period  of  life,  and  are  almost 
invariably  met  with  in  males,  being  at  least  twenty  times  more  frequent  in 
them  than  in  women.  Both  sides  are  afiected  with  equal  frequency,  and 
occasionally  at  the  same  time.  According  to  Crisp,  sailors  would  appear 
to  be  more  liable  to  this  variety  of  the  disease  than  any  other  class.  These 
aneurisms  are  most  frequently  sacculated  ;  in  the  ham  they  are  always  so,  but 
in  the  thigh  they  are  sometimes  tubular. 

Bympioms. — The  symptoms  of  Femoral  Aneurism  present  nothing 
peculiar  ;  the  tumour  usually  enlarging  with  considerable  rapidity,  with  all 
the  characteristic  signs  of  the  disease,  and  assuming  a  more  or  less  regular 
ovoid  shape.  Popliteal  Aneurism  usually  commences  with  stiffness  and  a 
good  deal  of  pain  about  the  ham  and  knee,  which  I  have  more  than  once  seen 
mistaken  for  rheumatism  ;  in  fact,  so  commonly  does  this  happen  that  the 
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k^urgeou  should  never  fail  to  pass  his  hand  behind  and  examine  the  ham  in 
every  case  of  persistent  "  rheumatic "  pain  in  the  knee.  There  is  also  a 
difficulty  in  straightening  the  limb,  which  is  generally  kept  semi-flexed. 
The  tumour  increases  usually  witji  great  rapidity,  and  has  a  tendency  to 
become  diffused  ;  these  conditions  will,  however,  materially  depend  on  the 
side  of  the  artery  from  which  it  springs.  When  it  arises  from  the  anterior 
aspect,  next  the  bone,  it  increases  slowly,  being  compressed  l)y  the  firm 
structures  before  it.  In  this  case,  however,  there  is  the  great  danger  that,  by 
its  pressure  upon  the  bones  and  knee,  it  may  give  rise  to  caries  and  destruction 
of  the  joint.  When  it  springs  from  the  posterior  part  of  the  artery,  where  it 
is  uncompressed,  it  increases  rapidly,  and  may  speedily  become  diffuse.  The 
diffusion  of  an  aneurism  in  this  situation  may  take  place  in  two  directions.  If 
it  be  femoro-popliteal,  it  may  give  way  into  the  general  areolar  tissue  of  the 
thigh,  the  blood  diffusing  itself  as  high  perhaps  as  Scarpa's  triangle.  When 
it  is  confined  to  the  ham,  it  may  give  way  either  under  the  integuments  and 
into  the  superficial  structures  of  the  limb,  or  else  under  the  deep  fascia  of  the 
leg,  where  it  will  compress  the  posterior  tibial  nerve  and  artery.  In  all  cases, 
the  diffusion  of  popliteal  aneurism  is  likely  to  be  followed  by  gangrene. 

Diagnosis. — The  diagnosis  of  popliteal  aneurism  has  to  be  made  from 
chronic  abscess,  from  bursal  enlargements,  and  from  solid  tumours.  In 
distinguishing  it  from  clironic  abscess  no  serious  difficulty  will  lie  experienced  ; 
hut  it  may  happen  that,  when  an  aneurism  has  suppurated,  considerable 
difficulty  may  arise  in  determining  its  true  nature — whether  it  be  merely  an 
abscess  or  not.  On  such  cases  as  these,  the  state  of  the  circulation  in  the  lower 
part  of  the  limb  will  throw  much  light.  Bursal  tumours,  often  of  large  size 
and  multilocular,  are  not  unfrequently  met  with  in  the  ham  ;  but  I  have  never 
found  any  great  difficulty  in  determining  theii'  true  nature — their  elasticity 
and  roundness,  together  with  their  mobility  and  want  of  pulsation,  being 
sufficiently  indicative  of  their  character.  The  most  serious  difficulty  may  arise 
from  confounding  consolidated  aneurisms  of  the  ham  with  solid  tumours,  of  a 
sarcomatous  character,  springing  from  the  tibia  and  femur ;  and  I  have  known 
one  case  of  aneurism  in  this  condition,  in  which  amputation  was  performed  on 
the  supposition  of  its  being  a  solid  tumour  (Fig.  451). 

Treatment. — The  treatment  of  femoral  and  popliteal  aneurism  may  be  con- 
ducted either  by  compression  or  by  ligature  of  the  vessel  leading  to  the  sac. 
As  a  general  rule,  for  the  reasons  already  stated,  compression  should  be 
employed  in  preference  to  ligature  :  but  cases  do  arise  in  which,  from  the 
failure  of  compression,  or  for  other  I'easons,  it  becomes  necessary  to  ligature 
the  femoral  artery. 

The  Treatment  by  Compression  is  peculiarly  applicable  to  these  aneurisms, 
and  indeed  it  is  for  them  that  it  has  chiefly  been  employed.  I  need,  therefore, 
say  nothing  special  about  them  here,  but  would  refer  the  reader  to  Chapter 
XLIII,  page  134,  for  a  description  of  the  subject. 

Flexion  of  the  knee,  which  may  be  considered  a  modification  of  com- 
pression, is  applicable  to  these  cases  also,  either  alone  or  in  combination  with 
compression  of  the  main  trunk.  It  is  peculiarly  applicable  in  those  cases  in 
which  the  aneurism  is  situate  entirely  in  the  ham  (see  p.  145). 

Iiigature  of  the  Common  Femoral. — In  looking  at  the  femoral  artery 
it  might  at  first  be  supposed  that  the  common  trunk,  situated  superficially 
l)etween  Poupart's  ligament  and  the  origin  of  the  profunda,  would  be  the  most 
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convenient  situation  for  the  application  of  the  ligature  ;  but  experience  has 
shown  that  deligation  of  the  vessel  here  is  by  no  means  a  successful  operation, 
especially  when  undertaken  for  aneurism.  This  arises  from  the  shortness  of 
the  trunk  rendering  it  necessary  to  tie  the  artery  in  close  proximity  to  the 
collateral  branch  that  will  constitute  the  most  direct  and  immediate  agent  in 
the  anastomosing  supply, — viz.,  the  deep  femoral,  so  that  the  internal  coagulum 
would  not  readily  form.  In  addition  to  this,  a  number  of  small  inguinal 
branches,  the  superficial  epigastric  and  circumflex  iliac,  the  superior  and 
inferior  external  pudic,  and  very  commonly  one  of  the  circumflex  arteries  of 
the  thigh,  more  especially  the  internal,  arise  from  the  common  trunk  in  its 
short  course  ;  and  these  vessels,  though  small  in  size,  constitute  a  source  of 
great  embarrassment  to  the  Surgeon  during  the  operation  ;  for,  if  wounded 
near  their  origin,  they  bleed  furiously,  and  are  a  cause  of  subsequent  danger, 
by  interfering  with  the  proper  plugging  of  the  vessel.  The  ligature  of  the 
common  femoral  has,  however,  had  several  advocates,  more  particularly  in 
Ireland,  where  the  operation  has  been  done  nine  times,  for  wound  and 
aneurism,  with  six  recoveries  and  three  deaths.  The  successful  cases  were  as 
follows  :  Porter,  sen.,  three  ;  6.  H.  Porter,  one  ;  Smyly,  one  ;  Macnamara, 
one.  In  the  American  War,  however,  the  operation  is  reported  to  have  been 
performed  in  eighteen  cases  with  only  four  recoveries  ;  and  Barwell  states  that 
out  of  thirty-one  cases  in  which  the  artery  was  tied  for  aneurism,  haemorrhage 
occurred  in  eighteen,  and  of  these  twelve  died. 

The  vessel  may  be  reached  by  a  vertical  or  a  transverse  incision  ;  of  these 
the  former  is  preferable.  The  incision  commences  at  Poupart's  ligament,  at  a 
point  midway  between  the  symphysis  pubis  and  the  anterior  superior  iliac  spine, 
and  is  carried  downwards  in  the  line  of  the  artery  for  about  two  inches  ;  the 
skin,  fat,  and  superficial  fascia  are  divided,  and  the  lymphatic  glands  removed 
or  turned  on  one  side.  The  fascia  lata  is  then  divided,  and  the  crural  sheath 
exposed.  This  must  carefully  be  opened  over  the  artery,  and  the  needle  passed 
from  the  inner  side.  The  femoral  vein  lies  to  the  inner  side,  and  the  anterior 
crural  nerve  a  short  distance  away  on  the  other  side.  The  origin  of  the 
branches  is  very  uncertain  ;  the  Surgeon  must  select  that  part  of  the  vessel 
for  ligature  which  is  most  distant  from  any  branch. 

The  statistics  of  this  operation  are  so  unfavourable,  especially  when  per- 
formed for  aneurism,  and  secondary  htemorrhage  has  been  so  frequent  and 
fatal  an  occurrence,  that  I  do  not  think  it  advisable  to  have  recourse  to  this 
operation  in  preference  to  ligature  of  the  external  iliac  ;  and  it  may  be  laid 
down  as  a  rule  in  surgery,  that  in  all  those  cases  of  aneurism  that  are  situated 
above  the  middle  of  the  thigh,  in  which  compression  has  failed  and  sufficient 
space  does  not  intervene  between  the  origin  of  the  deep  femoral  and  the  upper 
part  of  the  sac  for  the  application  of  a  ligature  to  the  superficial  femoral,  the 
external  iliac  should  be  tied. 

Ligature  of  the  Superficial  Pemoral. — The  superficial  femoral  artery, 
in  its  course  from  the  origin  of  the  profunda  to  the  aperture  in  the  tendon 
of  the  adductor  magnus,  is  divided  by  the  sartorius  into  two  portions  of 
unequal  length,  which  have  different  relations  to  neighbouring  structures. 
The  upper  division  of  the  artery,  which  lies  above  the  inner  margin  of  the 
muscle,  is  of  most  interest  to  the  Surgeon,  as  it  is  in  this  part  of  its  course 
that  it  is  invariably  ligatured  in  cases  of  aneurism.  It  is  true  that  John 
Hunter,  in  the  operation  which  he  introduced  for  popliteal  aneurism,  exposed 
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and  tied  the  vessel  in  tlie  middle  third  of  the  thigh  ;  but  his  example  has 
not  been  followed  by  modern  Sm-geons,  on  account  of  the  far  greater  difficulty 
in  reaching  the  vessel  here  than  in  the  first  part  of  its  course.  The  super- 
ficial femoral,  where  it  lies  in  Scarpa's  triangle,  being  covered  merely  by  the 
integument,  the  superficial  fascia  and  the  fascia  lata,  may  be  reached  by  as 
simple  an  operation  as  any  that  the  Surgeon  has  to  perform  for  the  ligature 
of  the  larger  vessels.  The  line  to  the  artery  is  taken  as  follows  :  The  leg  is 
flexed  and  the  thigh  rotated  outwards.  The  Surgeon  marks  a  point  exactly 
midway  between  the  anterior  superior  spine  of  the  ilium  and  the  symphysis 
pubis.  From  this  he  draws  a  line  to  the  most  prominent  part  of  the  inner 
condyle  of  the  femur.  The  point  selected  for  tying  the  artery  must  be  about 
five  inches  below  Poupart's  ligament,  as  the  ligature  will  then  be  at  a  safe 
distance  from  the  profunda,  the  lowest  recorded  point  of  origin  of  tliat 


vessel  being  four  inches  below  the  ligament.  The  incision  (Fig.  499)  is  made 
in  the  line  above  indicated,  and  should  be  from  three  to  six  inches  in  length, 
according  to  the  amount  of  subcutaneous  fat.  It  must  be  so  arranged  that 
the  point  selected  for  the  application  of  the  ligature  shall  be  in  the  middle  of 
its  length.  The  skin  and  superficial  fascia  having  been  divided,  the  fascia 
lata  is  exposed  and  opened  to  the  same  extent  as  the  incision  in  the  integu- 
ments ;  the  muscular  fibres  of  the  sartorius  now  come  into  view.  If  the 
incision  have  been  made  too  far  inwards,  it  is  possible  that  the  adductor  lougus 
may  be  exposed  instead  of  the  sartorius;  the  error  is  readily  recognized  by 
observing  the  direction  of  the  fibres,  those  of  the  adductor  being  downwards 
and  outwards,  and  those  of  the  sartorius  downwards  and  inwards.  The  edges 
of  the  wound  in  the  fascia  being  held  apart  with  blunt  hooks,  the  sartorius 
is  seized  in  the  forceps  and  drawn  outwards,  the  fibres  of  the  areolar  tissue 
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Fig.  499.— Ligature  of  tlie  Superficial  Femoral  Artery. 
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surrounding  it  being  touched  with  the  edge  of  the  scalpel,  if  necessary,  until 
its  inner  edge  comes  into  view.    If  the  operation  be  performed  a  little  higher 
than  usual,  or  if  the  sartorius  be  feebly  developed,  its  inner  edge  may  come 
into  view  as  soon  as  the  fascia  lata  is  divided.    The  edge  having  been  found, 
the  muscle  must  be  turned  outwards  and  held  on  one  side  with  a  copper 
spatula.    A  little  loose  areolar  tissue  must  then  be  cleared  away  from  beneath 
it  with  the  handle  of  the  scalpel,  and  the  sheath  of  the  vessels  comes  clearly 
into  view.    If  the  internal  cutaneous  nerve  be  seen  it  should  be  drawn  aside, 
but  its  division  is  a  matter  of  small  importance  ;  the  internal  saphenous 
nerve  lies  some  distance  to  the  outer  side  of  the  artery.    The  sheath  must  be 
cautiously  opened,  a  small  hole  being  made  in  it  as  in  the  diagram  (Fig.  500). 
It  must  be  remembered  that  after  the  fascial  sheath  common  to  the  artery  and 
vein  has  been  opened,  there  is  still  the  proper  sheath 
of  the  artery  to  be  divided  before  the  ligature  can  be 
safely  passed.     The  vein  lies  beneath  the  artery,  and 
consequently  the  needle  may  be  passed  from  the  inner 
or  outer  side  indifferently  ;  it  should  be  passed  unarmed, 
and  then  be  threaded  and  withdrawn.     Usually,  no 
nerve  is  seen  during  the  operation,  but  the  internal 
saphenous  occasionally  comes  into  view,  and  must  be 
avoided.    After  the  operation  a  drainage-tube  should  be 
inserted  in  such  a  way  that  its  end  shall  lie  beneath  the 
sartorius,  and  the  wound  is  closed  with  sutures.  The 
limb  is  then  semiflexed,  somewhat  raised,  and  laid  on 
its  outer  side  and  wrapped  in  soft  flannel  or  cotton 
wool.     The  severe  pain  which  is  usually  complained 
of  about  the  knee  after  the  operation  may  be  relieved 
by  a  full  dose  of  opium. 
In  this  operation  there  are  several  points  of  considerable  importance  that 
require  special  attention  :  1.  The  incision  should  be  made  directly  in  the 
guiding  line  of  the  artery.    2.  In  cutting  down  upon  the  artery,  the  saphenous 
vein  should  be  avoided,  by  taking  care  not  to  make  the  incision  too  far  in- 
wards.   Any  parallel  venous  branch  that  may  be  met  with  must  be  drawn  on 
one  side.    3.  After  the  sheath  has  been  opened,  it  will  sometimes  be  found 
that  a  rather  large  muscular  branch  is  given  off  from  the  artery  at  about  the 
part  where  it  was  intended  to  ligature  it ;  if  so,  this  must  be  carefully  avoided, 
as  well  as  any  small  veins  that  cross  the  main  trunk  in  this  situation.    4.  The 
ligature  should  not  be  applied  Jess  than  four  inches  below  Poupart's  ligament, 
so  that  sufficient  space  may  intervene  between  the  origin  of  the  deep  femoral, 
which  is  usually  from  one  or  two  inches  below^  the  ligament,  and  the  point 
deligated,  to  admit  of  the  formation  of  a  proper  coagulum  in  the  vessel.  It 
has,  however,  happened  that  the  ligature  has  been  placed  within  three-quarters 
of  an  inch  of  the  origin  of  the  deep  femoral,  without  any  injurious  conse- 
quences resulting.    5.  The  greatest  care  must  be  taken  not  to  wound  the 
femoral  vein,  which  lies  behind  the  artery  in  the  situation  in  which  a  ligature 
is  usually  applied.    If  the  vessel  is  tied  a  little  higher  than  usual,  the  vein 
will  be  towards  the  inner  side,  and  then  the  needle  must  be  passed  from  within 
outwards.     Wounding  the  vein  is  best  avoided  by  properly  cleaning  the 
artery  ;  the  white  external  coat  must  be  thoroughly  exposed,  and  while  the 
needle  is  being  passed  the  sheath  should  be  put  thoroughly  on  the  stretch,  the 
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Surgeon  holding  the  edge  of  the  opening  on  the  side  from  which  he  is  passine 
the  needle,  while  the  assistant  catches  the  opposite  side  in  a  pair  of  forceps  and 
draws  gently  upon  it.  In  passing  the  needle,  its  end  should  be  kept  very- 
close  to  the  artery,  and  made  to  circle  round  it.  The  vein  is  generally  per- 
forated by  dipping  the  needle  too  deeply  and  losing  the  contact  between  it 
and  the  artery.  When  the  needle  is  brought  up  on  the  outer  side  of  the 
artery,  a  small  portion  of  the  sheath  is  sometimes  pushed  up  by  it ;  this  must 
be  torn  by  pinching  it  with  the  forceps,  when  the  needle  may  be  cari'ied  round 
the  vessel. 

Collateral  Circulation. — After  ligature  of  the  common  femoral  this  is  carried 
on  by  the  anastomoses  of  internal  pudic  with  external  pudic  branches  of 
femoral  ;  gluteal  and  circumflex  iliac  with  external  circumflex  ;  obturator 
with  internal  circumflex  ;  sciatic  with  internal  circumflex  and  perforating 
branches  of  the  profunda.  After  ligature  of  the  superficial  femoral  the  collateral 
circulation  is  through  the  anastomoses  of  the  external  circumflex  with  the 
articular  branches  of  the  popliteal,  and  by  a  series  of  communications  between 
sciatic,  internal  circumflex,  perforating  arteries,  and  articular  branches  of 
popliteal.  The  comes  nervi  ischiadici  may  take  an  important  share  in  the 
collateral  supply. 

Results. — Ligature  of  the  femoral  artery  for  popliteal  aneurism  is  an 
operation  that  has  so  frequently  been  performed,  that  Surgeons  seldom  think 
of  recording  cases  of  this  description,  unless  they  present  unusual  comphca- 
tions  or  sequelre  ;  hence,  but  little  importance  can  be  attached  to  any  statis- 
tical deductions  fi'om  reported  cases  as  to  the  fatality  of  this  operation, 
although  they  may  serve  as  a  rough  estimate  of  the  proportion  maintained 
between  the  different  accidents,  such  as  hsemorrhage,  gangrene,  &c.,  that 
follow  it.    That  the  ligature  of  the  femoral  artery  is  attended  with  more 
success  than  that  of  any  of  the  other  large  trunks,  can  admit  of  no  doubt. 
This  is  not  only  in  accordance  with  the  general  experience  of  Surgeons,  but 
is  confirmed  by  the  statistics  of  published  cases,  even  without  making  allow- 
ance for  the  probability  of  more  of  the  unsuccessful  than  of  the  successful 
having  been  recorded.    Thus  of  110  cases,  collected  by  Crisp,  in  which  the 
femoral  artery  had  been  ligatured  for  popliteal  aneurism,  only  twelve  are 
I'eported  to  have  died  :  amongst  these,  four  deaths  were  caused  by  secondary 
hfemorrhage,  three  by  gangrene,  and  the  others  by  phlebitis,  tetanus,  chest 
disease,  &c.    Higher  rates  of  mortality  are,  however,  given  by  other  authors  : 
thus,  Norris  states  that  nearly  one  in  four  die  after  this  operation  ;  Hutchin- 
son finds  that  of  thirty-three  cases  operated  on  in  London,  ten  were  fatal,  five 
deaths  resulting  from  gangrene.     Holmes's  statistics,  which  are  extremely 
valuable  as  being  collected  directly  from  hospitals  and  not  from  published 
cases,  show  very  favourable  results.     Of  eighty-seven  cases  in  which  the 
operation  was  performed  for  femoral  or  popliteal  aneurism,  thirteen  died,  and 
in  three  the  operation  failed  to  cure  the  disease.    Gangrene  occurred  twice, 
and  suppuration  of  the  sac  not  once.    Of  the  deaths,  one  was  from  small-pox, 
two  from  wound  of  the  vein  and  phlebitis,  three  from  pysemia,  one  from 
gangrene  and  amputation,  one  from  disease  of  the  kidneys,  and  the  rest  from 
various  other  causes.    Barwell  has  collected  also  from  hospital  reports  67  cases 
occurring  in  the  ten  years  1870  to  1879  inclusive.    Of  these  ten  died.  Most 
of  the  deaths  occurred,  however,  in  the  first  half  of  this  period,  in  which 
32  cases  were  operated  on,  with  7  deaths  and  2  amputations  :  while  in  the 
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second  half,  out  of  35  cases  there  were  ?>  deaths  and  no  amputations.  Barwell 
has  also  contrasted  the  results  with  reference  to  the  various  materials  used  as 
ligatures.  He  finds  that  in  14  cases  silk  was  used  ;  of  these  3  died,  1  of 
rupture  of  an  aneurism  at  the  site  of  ligature,  1  of  secondary  haemorrhage,  and 
1  of  pytemia,  and  in  1  case  the  aneurism  relapsed.  In  27  cases  catgut  was 
used  ;  of  these  6  died  and  3  relapsed.  Of  the  deaths,  1  arose  from  causes 
unconnected  with  the  operation,  2  were  due  to  secondary  haemorrhage,  and  2 
occurred  after  retying  for  relapse  or  aneurism  at  the  site  of  ligature.  In  4 
cases  the  ox-aorta  ligature  was  used  successfally.  The  catgut  used  some 
years  ago  was  somewhat  uncertain  in  its  quality,  and  in  one  of  the  cases  in 
which  secondary  haemorrhage  occurred,  it  was  applied  without  antiseptic 
precautions,  and  consequently  differed  but  little  from  the  old  silk  hgature  in 
its  properties.  It  remains  to  be  determined  what  form  of  ligature  gives  the 
best  results — whether  catgut  prepared  according  to  the  later  methods  (see 
Vol.  I.,  p.  440),  carbolized  silk,  or  the  ox-aorta,  applied  in  such  a  way  as  not 
to  divide  the  inner  and  middle  coats.  There  is  little  doubt  that  the  low 
death-rate  of  the  later  period  is  due  to  improvement  in  the  ligature  and  in 
the  after-treatment  of  the  wound,  and  there  is  every  reason  to  hope  that  it 
will  at  least  be  maintained,  and  probably  further  reduced. 

Accidents. — Wound  of  the  Femoral  Vein  is  Avithout  doubt  the  most 
serious  accident  that  can  happen  in  the  operation  for  ligature  of  the  super- 
ficial femoral  artery,  and  is  one  of  which  there  is  especial  risk  when  it  is 
undertaken  for  aneurism,  as  the  sheath  of  the  vessels  is  often  thickened  and 
indurated  by  chronic  inflammation  extending  upwards  from  the  sac.  The 
accident  is  best  avoided  by  thoroughly  exposing  the  external  coat  of  the  artery 
before  attempting  to  use  the  needle,  which,  as  already  recommended,  should 
be  passed  unarmed  and  without  the  employment  of  force.  There  are  but  few 
cases  on  record  in  which  the  patient  has  survived  this  accident,  death  usually 
resulting  from  septic  phlebitis  or  from  gangrene.  The  cause  of  the  fatal 
result  was  first  pointed  out  by  Hadwen.  He  showed  that  in  wound  of 
the  vein  the  vessel  is  transfixed  by  the  needle,  so  that  when  the  thread 
is  tied  a  segment  of  the  wall  is  included  with  the  artery  in  the  noose, 
a  portion  of  the  ligature  thus  lying  actually  in  the  lumen  of  the  vein. 
Upon  the  foreign  body  the  blood  necessarily  coagulates,  and  a  clot  forms, 
obliterating  the  vein  above  and  below  the  injured  spot.  In  former  times, 
when  silk  ligatures  were  used,  the  ends  of  which  hung  out  of  the  wound,  the 
thread  always  became  more  or  less  impregnated  with  decomposing  matter,  and 
thus  septic  changes  were  set  up  in  the  clot,  leading  to  spreading  phlebitis, 
disintegration  of  the  clot  and  fatal  septic  embohsm.  Even  if  the  patient 
escapes  this  danger,  the  simultaneous  obliteration  of  the  artery  and  vein 
almost  invariably  so  far  impedes  the  circulation  as  to  cause  gangrene.  Guided 
by  this  view,  the  treatment  becomes  obvious.  It  consists  in  removing  the 
ligature  at  once,  and  thus  converting  the  wound  into  a  simple  puncture  of  the 
vessel  which  readily  heals.  The  Surgeon  should,  therefore,  as  soon  as  the 
accident  is  perceived,  withdraw  the  ligature,  and,  opening  the  sheath  about 
half-an-inch  higher  up,  re-apply  it  to  the  artery  there.  The  h£emorrhage 
from  the  punctured  vein  readily  ceases  on  the  application  of  a  compress. 

The  occurrence  of  Secondary  Haemorrhage  after  ligature  of  the  superficial 
femoral  is  a  troublesome  accident,  and  one  in  which  the  Surgeon,  to  use 
Fcrgusson's  expression,  "  will  most  assuredly  find  himself  in  an  eventiul 
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dilemma  ;  "  and  in  which  it  is  necessary  that  his  line  of  action  should  have 
been  well  considered  beforehand,  as  he  may  not  have  much  time  to  spare  for 
reflection  when  the  emergency  occurs.  In  cases  of  this  kind  four  lines  of 
treatment  present  themselves,  viz.  :  ligature  of  the  vessel  at  a  higher  point  : 
deligation  of  the  bleeding  artery  in  the  wound  ;  the  employment  of  pressure  ; 
and  amputation  of  the  limb. 

Ligature  of  the  superficial  femoral  at  a  higher  point,  or,  if  the  artery  have 
been  tied  too  high  for  this,  deligation  of  the  common  femoral  or  of  the 
external  iliac,  pi'esents  itself  as  a  probable  means  of  arresting  the  haemorrhage. 
Such  an  operation,  however,  is  fraught  with  danger,  and  has,  I  believe,  almost 
invariably  been  followed  by  gangrene.  It  might  at  first  be  supposed  that  the 
limb  would  not  be  placed  in  a  worse  situation  after  the  ligature  of  the  external 
iliac,  whether  the  superficial  femoral  had  been  previously  tied  or  not  ;  the 
anastomosing  channels  remaining  the  same  in  either  case.  But  in  reality  it  is 
not  so  ;  for,  although  the  blood  might  find  its  way  through  the  epigastric,  the 
circumflex  iliac,  the  gluteal,  and  sciatic  arteries,  into  the  common  femoral  and 
the  branches  of  the  profunda,  yet  from  this  point  the  difficulty  of  its  trans- 
mission through  the  limb  would  be  materially  increased.  If  the  superficial 
femoral  be  open,  it  serves  as  a  direct  and  easy  channel  for  the  conveyance,  to 
the  vessels  of  the  leg  and  foot,  of  the  blood  brought  by  the  anastomoses. 
But  when  the  superficial  femoral  is  tied,  this  blood  must  find  its  way  through 
a  second  chain  of  anastomosing  vessels, — those  intervening  between  the 
branches  of  the  deep  femoral  and  the  articular  arteries  of  the  knee  ;  and  here 
the  real  difficulty  would  arise,  its  impulse  not  being  sufficient  to  overcome  the 
obstruction  to  its  passage  through  these  small  channels,  which  might  not 
improbably  be  still  further  obstructed  by  the  pressure  of  the  aneurism. 
Should  the  anastomosing  circulation  be  sufficiently  free  to  maintain  the 
vitality  of  the  limb,  it  is  not  improbable  that  the  recurrent  blood  would  escape 
from  the  distal  side  of  the  ligatui-e,  and  thus  keep  up  the  haamorrhage  exactly 
as  in  case  of  wound.  Of  14  cases  collected  by  Harrison  Cripps  in  which  the 
external  iliac  was  ligatured  for  secondary  hfemorrhage  from  the  superficial 
femoral  only  2  recovered — one  after  amputation  for  resulting  gangrene  and  the 
other  after  recurrent  hjemorrhage  had  been  treated  by  pressure. 

There  is  indeed  no  reason  for  departing  from  the  general  rule  to  cut  down 
iqmi  the  bleeding  part  and  appig  a  ligature  to  it.  That  such  an  operation  is 
surrounded  with  diificulties  cannot  be  doubted  ;  yet  none  would  present  them- 
selves that  care  and  skill  might  not  overcome.  The  Surgeon  would  certainly 
have  to  cut  into  a  part  infiltrated  with  blood,  in  which  the  different  tissues 
could  not  readily  be  distinguished,  and  the  vessel  when  reached  would  be  found 
to  be  inflamed  and  softened  ;  yet,  by  free  dissection  above  and  below  the 
wound,  a  portion  of  it  might  at  last  be  exposed,  where  its  coats  would  hold  a 
ligature. 

Should  the  Surgeon  fail  in  his  attempts  to  secure  the  bleeding  point  an 
endeavour  should  be  made  to  arrest  the  bleeding  \)j  pressiire.  This  has  also 
been  successfully  adopted  as  the  first  treatment  in  some  instances  :  thus  of  IT) 
cases  collected  by  Cripps  of  secondary  hfemorrhage  from  the  femoral  treated  by 
pressure  12  recovered. 

In  employing  this  method  a  graduated  compress  of  lint  or  compressed  sponge 
should  be  applied  to  the  wound  ;  the  whole  limb  is  then  bandaged  from  the 
toes  to  the  groin,  a  second  compress  being  placed  over  Poupart's  ligament  and 
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the  graduated  compress  on  the  wound  being  fixed  by  a  tourniquet  for  some 
hours.  Cripps  recommends  that  if  the  bleeding  recur,  the  whole  must  be 
re-applied.  Amputation  may  be  required  as  a  last  resource,  and  should  be  per- 
formed when  the  other  methods  have  failed  or  when  gangrene  has  supervened. 

Gangrene  of  the  Limb  is  perhaps  the  most  frequent  source  of  danger 
after  ligature  of  the  femoral  artery  for  popliteal  aneurism.  It  seldom  occurs 
unless  the  tumour  be  of  considerable  magnitude,  have  become  diffused,  or 
otherwise  interfere  seriously  with  the  circulation  through  the  limb.  I  have, 
however,  seen  it  follow  the  operation  when  the  popliteal  aneurism  was  not 
larger  than  an  orange  ;  but,  in  this  case,  there  was  much  oedema  and  conges- 
tion of  the  limb  before  the  operation  ;  and,  on  examination  afterwards,  it  was 
found  that  the  popliteal  vein  had  been  obliterated  by  the  pressure  of  the 
tumour.  The  gangrene  may,  in  some  cases,  be  prevented  by  the  treatment 
that  has  been  pointed  out  at  p.  911  et  seq.,  Vol.  I.  When  it  has  fairly  declared 
itself,  there  is  necessarily  no  resource  left  but  amputation,  and  this  operation 
is  sufficiently  successful ;  for  I  find  that  of  fourteen  cases  in  which  it  was 
done,  there  were  ten  recoveries,  and  but  four  deaths. 

The  Return  of  Pulsation  in  the  Sac  after  the  operation  for  popliteal 
aneurism  is  by  no  means  of  frequent  occurrence  :  yet  it  has  been  met  with  in 
some  instances,  and  Secondary  Aneurism  also  has  been  found  in  this  situa- 
tion. The  treatment  of  this  condition  has  already  been  considered  at  p.  128. 
Ligature  of  the  Femoral  Artery  in  the  Middle  of  the  Thigh 
(Hunter's  Canal). — The  point  at  which  Hunter  tied 
the  artery  in  his  earher  cases  was  situated  midway 
between  the  groin  and  the  knee.  At  this  point  the 
artery  lies  in  the  angle  formed  by  the  vastus  internus 
on  the  outer  side,  and  the  tendons  of  the  adductor  longus 
and  adductor  magnus  behind.  It  is  covered  by  a 
distinct  fascia  passing  between  these  structures,  forming 
with  them  the  space  known  as  Hunter's  canal.  The 
vein  at  this  point  lies  to  the  outer  side  of  the  artery,  and 
the  long  saphenous  nerve  enters  the  canal  external  to  the 
vessels  and  crosses  them  superficially.  The  sartorius 
muscle  covers  the  fascia  closing  in  the  canal.  To  tie 
the  artery  in  this  situation,  the  limb  is  placed  in  the 
same  position  as  for  the  operation  in  Scarpa's  triangle, 
and  the  same  guiding-line  must  be  taken  to  find  the 
course  of  the  artery  ;  the  incision,  however,  must  not  be 
made  in  this  line,  but  one  finger's  breadth  internal  to  and 
parallel  to  it ;  otherwise  the  edge  of  the  sartorius  is 
easily  missed.  The  incision  must  be  from  three  to 
four  inches  in  length,  and  its  middle  point  must  corre- 
spond to  the  middle  of  the  thigh.  The  fascia  lata  is 
exposed,  and  opened,  and  the  sartorius  then  comes  into  view.  Its  outer  edge 
being  found,  it  is  pushed  inwards,  and  held  on  one  side  with  a  copper  spatula. 
The  fascia  closing  the  canal  is  then  seen,  and  must  be  opened  for  about  an  inch 
and  a  half,  thus  exposing  the  sheath  of  the  vessels  (Fig.  501).  If  the  saphenous 
nerve  is  seen,  it  must  be  drawn  to  one  side  with  a  blunt  hook.  The  vein  does 
not  as  a  rule  come  into  view,  for  as  the  limb  is  lying  on  its  outer  side  it  is 
beneath  the  artery.    The  sheath  of  the  artery  is  carefully  opened  and  the 


Fig.  501.— Diagram  of 
Ligature  of  tlie  Left  Fe- 
moral Artery  in  Hunter'.s 
canal,  s.  sartorius  drawn 
inwards  ;  /.  fascia  closing 
the  canal,  opened  freely : 
a.  the  artery,  with  a  small 
opening  in  its  sheath  for 
the  passage  of  the  needle  ; 
s.n.  long  saphenous  nerve. 
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ueedle  passed  from  the  outer  side,  the  same  precautions  being  taken  as  in  the 
higher  operation  to  avoid  wounding  the  vein.  The  Hgature  should,  if  possible, 
be  placed  about  one  inch  above  the  origin  of  the  anastomotic  branch.  The 
errors  that  have  to  be  guarded  against  in  this  operation,  are,  first,  operating  too 
low  down.  It  must  be  remembered  that  Hunter's  canal  is  situated  midway 
between  the  groin  and  the  knee.  Secondly,  if  the  wound  be  made  too  far 
out — in  the  guiding-line  of  the  artery  instead  of  a  finger's  breadth  internal 
to  it — the  outer  border  of  the  sartorius  may  be  missed,  and  the  vastus 
internus  exposed  instead.  At  this  point  there  is  usually  an  interval  in  the 
muscular  fibres  of  the  muscle  that  may  be  mistaken  for  the  edge  of  the 
sartorius.  The  error  is,  as  a  rule,  easily  recognized  by  observing  the  direction 
of  the  muscular  fibres,  those  of  the  vastus  internus  being  directed  down- 
wards and  outwards,  while  those  of  the  sartorius  are  nearly  vertical,  slanting 
a  little  inwards.  It  is  important  that  the  fascia  closing  the  canal  should 
be  opened  freely,  otherwise  should  pus  form  it  may  burrow  along  the  artery 
into  the  ham. 

The  External  Iliac  Artery  may  require  to  be  tied  in  cases  of  popliteal 
aneurism,  when  the  superficial  and  common  femorals  are  so  diseased  as  not 
to  admit  ligature.  This  occurred  once  to  me.  A  gentleman  who  had  lost 
the  left  foot  and  leg  from  spontaneous  gangrene,  two  yeai's  afterwards  became 
the  subject  of  a  large  popliteal  aneurism  in  the  other  leg.  As  compression 
failed,  it  was  decided  to  tie  the  superficial  femoral.  On  cutting  down  on  the 
vessel  the  coats  were  found  so  diseased,  the  artery  itself  being  dilated  and 
slightly  aneurismal,  that  the  operation  was  abandoned ;  and,  as  the  common 
femoral  felt  dilated  and  almost  incompressible  from  calcification  of  its  coats, 
it  was  decided  to  tie  the  external  iliac.  This  I  did  with  the  able  assistance  of 
Sir  W.  Fergusson,  at  a  rather  high  point,  the  vessel  being  somewhat  dilated 
and  calcified  lower  down.  Pulsation  recurred  in  the  tumour  a  few  hours  after 
the  operation,  the  collateral  circulation  being  very  free,  and  the  patient  died 
of  secondary  hsemorrhage  on  the  fifteenth  day. 

Double  Popliteal  Aneurism. — In  cases  of  this  kind  the  artery  has  occa- 
sionally been  ligatured  with  advantage  on  both  sides,  either  simultaneously,  or, 
with  more  safety,  consecutively.  But  these  cases  appear  to  me  especially 
adapted  for  the  employment  of  pressure,  so  as  to  avoid  that  disturbance  of  the 
balance  of  the  circulation  which  is  certain  to  ensue  when  one  vessel  is  ligatured, 
and  which  may  act  injuriously  upon  the  opposite  aneurism.  When  the 
popliteal  aneurism  is  conjoined  with  a  similar  disease  in  the  groin,  ligature  of 
the  external  iliac  is  the  proper  course  to  pursue,  and  will  effect  a  cure  of  both. 

Diffused  Popliteal  Aneurism. — When  a  cimmscribed  popliteal  aneurism 
suddenly  becomes  diffused,  the  patient  is  seized  with  faintness  or  sickness,  with 
pain,  numbness,  and  a  hot  trickling  sensation  in  the  limb,  the  temperature  of 
which  falls  at  the  same  time  that  its  bulk  increases,  whilst  the  integument 
assumes  a  white,  shining,  mottled  appearance  with  more  or  less  purplish  dis- 
coloration. After  a  time  as  the  tension  increases  inflammation  is  set  up,  and 
the  skin  becomes  red,  hot,  and  cedematous,  and  the  whole  swelling  may 
resemble  in  appearance  a  large  abscess.  Diffusion  usually  occurs  after  a 
circumscribed  aneurism  has  existed  in  the  ham  for  some  weeks  or  months, 
and  after  some  sudden  exertion.  In  some  cases,  however,  the  disease 
appears  to  have  been  diffused  from  the  very  first,  the  coats  having  given 
way,  and  extravasation  having  taken  place  into  the  areolar  tissue  of  the 
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limb,  without  previous  consolidation  of  the  parts  around  the  artery,  or  any 
attempt  at  the  formation  of  a  sac.  In  these  cases  the  extravasation  into  the 
limb  may  either  be  conjoined  with  much  oedema ;  or  it  may  be  confined  to  the 
areolar  tissue  of  the  ham,  and  to  the  upper  and  back  part  of  the  leg,  or  may 
extend  downwards  under  the  muscles  of  the  calf.  When  the  patient  comes 
under  the  observation  of  the  Surgeon,  the  tumour  is  found  to  be  solid,  elastic, 
and  irregular,  often  without  pulsation  or  bruit ;  the  limb  cedematous,  cold,  and 
congested.  The  diagnosis  of  this  form  of  aneurism  is  often  extremely  difficult, 
and  there  is  great  danger  of  confounding  it  with  simple  extravasation  into  the 
calf,  with  abscess,  or,  possibly,  wi  th  malignant  tumour  of  the  leg. 

Treatment. — The  danger  attending  on  popliteal  aneurism  is  greatly 
increased  by  its  becoming  diffused.  Tu  these  circumstances  the  ligature  of 
the  artery  usually  affords  but  a  slender  prospect  of  success,  the  collateral  vessels 
being  so  compressed  and  choked  by  the  pressure  of  the  effused  blood  as  not  to 
admit  of  the  circulation  being  carried  on  through  them ;  hence  the  Surgeon 
has  but  two  courses  open  to  him,  to  lay  the  sac  open,  turn  out  the  clots,  and 
tie  the  vessel  above  and  below  the  opening,  or  to  amputate  the  hmb. 

The  Old  Operation  for  Diffused  Popliteal  Aneurism  is  undoubtedly  a 
most  difficult  proceeding,  owing  to  the  depth  at  which  the  vessel  lies  and  the 
position  of  the  popliteal  vein  and  the  internal  popliteal  nerve  superficial  to  the 
sac.  In  former  times  it  was  almost  invariably  followed  by  profuse  and  pro- 
longed suppuration,  and  if  the  patient  escaj^ed  the  danger  of  secondary 
hemorrhage,  septicsemia  and  pyaemia,  he  recovered  with  a  stiffened  limb, 
often  flexed  to  a  considerable  angle  by  the  contraction  of  the  scar  in  the  ham. 
The  operation  was,  therefore,  at  one  time  abandoned  in  favour  of  amputation. 
In  the  present  day,  with  the  help  of  Esmarch's  bandage  to  render  the  limb 
bloodless,  and  antiseptic  treatment,  there  is  no  reason  why  an  attempt  should 
not  be  made  to  turn  out  the  clots  and  tie  the  vessel  in  every  case  in  which 
gangrene  has  not  actually  set  in,  and  in  which  the  Hunterian  operation  is 
evidently  inapplicable,  but  the  Surgeon  must  be  prepared  to  amputate  imme- 
diately should  he  fail  to  secure  the  artery.  In  opening  the  sac  the  incision 
should  be  made  in  such  a  way  as  to  avoid  the  vein.  When  the  mouth  of  the 
sac  is  found,  a  full-sized  bougie  should  be  passed  into  it  so  as  to  distend  the 
vessel,  making  it  possible  to  clean  it  thoroughly  before  passing  the  needle. 

Amputation  for  Diffused  Popliteal  Aneurism  is  the  only  resource 
should  the  Surgeon  fail  to  accomplish  the  old  operation,  or  should  gangrene 
already  have  declared  itself.  It  is  often  difficult  to  determine  what  treatment 
to  adopt  in  these  most  anxious  cases.  There  are,  however,  certain  general 
considerations  that  may  guide  the  Surgeon  in  his  decision. 

1.  In  some  cases,  the  sac  has  either  given  way  to  a  very  limited  extent;  or 
else  its  walls,  having  become  thin  and  expanded,  are  yielding  rapidly  under 
the  pressure  of  the  blood,  becoming  confused  with  the  surrounding  parts. 
Here  we  should  ligature  the  artery  without  delay :  for  although  it  is  but 
seldom  that  a  limb  can  be  saved  when  once  the  blood  has  become  infiltrated 
into  the  general  areolar  tissue,  yet  it  is  possible  that  such  a  fortunate  occur- 
rence may  happen. 

2.  In  other  instances  the  aneurism  has  not  from  the  first  been  very  dis- 
tinctly circumscribed.  It  has  followed  the  infliction  of  some  mechanical 
injury,  and  in  the  course  of  a  week  or  two  has  acquired  a  considerable  size, 
without  definite  or  distinct  limitation,  being  solid  or  but  little  compressible. 
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Such  a  case  as  this  can  scarcely  be  considered,  strictly  speaking,  a  dilFiised 
aneurism ;  but  yet,  if  by  circumscribed  we  mean  that  the  blood  is  contained  in 
a  cyst  with  defined  walls,  it  scarcely  agrees  with  such  a  definition,  the  fluid 
blood  being  rather  prevented  from  escaping  widely  by  a  temporary  barrier  of 
coagula  entangled  in  the  loose  areolar  tissue  of  the  part,  and  the  vessel  being 
extensively  ruptured  or  completely  torn  across.  Here  we  are  certainly 
justified  in  having  recourse  to  compression  or  ligature,  with  a  good  prospect 
of  success. 

3.  When  the  ham  is  occupied  by  a  large  rapidly  increasing  tumour,  extend- 
ing perhaps  some  way  down  the  calf  and  up  the  thigh,  and  encroaching  on  the 
knee,  the  skin  covering  it  being  more  or  less  discoloured,  there  being  no  pul- 
sation perceptible  in  the  tibial  arteries,  and  the  veins  of  the  limb  being  full 
and  even  somewhat  congested,  the  foot  ocdematous  and  several  degrees  cooler 
than  the  opposite  limb,  the  difficulty  of  coming  to  a  decision  is  considerable. 

In  such  a  case  as  this,  I  think  that  the  existence  or  absence  of  distensile 
pulsation  is  a  circumstance  of  very  great  importance,  and  may  serve  to  guide 
the  Surgeon.  If  there  be  distinct  impulse  of  a  distending  character,  which 
can  be  arrested  by  compression  of  the  femoral  artery,  with  some  diminution  of 
the  size  of  the  tumour,  it  is  evident  that  blood  is  being  transmitted  through 
the  sac,  and  that  this  contains  some  fluid  blood.  In  these  circumstances  it 
will,  when  the  artery  is  tied,  subside  to  a  considerable  extent,  thus  allowing 
more  space  for  the  conveyance  of  the  collateral  circulation  ;  and  it  would  be 
but  right  to  give  the  patient  the  chance  by  ligaturing  the  vessel. 

If,  however,  the  tumour  have,  from  the  very  first  time  when  it  attracted 
the  patient's  notice,  been  more  or  less  solid  and  incompressible  ;  and,  though 
it  may  at  an  early  period  have  pulsated,  if  this  pulsation  have  suddenly 
ceased,  the  aneurism  at  the  same  time  having  undergone  rapid  and  great 
increase  of  bulk  with  much  tension  and  lividity  of  the  integuments,  oedema 
and  coldness  of  the  limb,  Avith  a  tendency  perhaps  to  vesication  and  sloughing 
of  the  skin  covering  the  tumour,  an  attempt  may  be  made  to  perform  the  old 
operation,  everything  being  prepared  for  immediate  amputation  in  case  of 
failure. 

It  must,  however,  be  borne  in  mind  that  the  aneurism  may  become 
diffused,  and  extensively  so,  without  any  very  great  change  in  the  shape  and 
size  of  the  limb.  It  is  only  when  the  sac  ruptures  in  such  a  position  that  the 
blood  escapes  into  the  general  areolar  tissue  of  the  limb  or  under  the  skin, 
that  much  tension  of  the  integuments  and  increase  in  the  bulk  of  the  part 
take  place. 

4.  "When  a  rupture  occurs  in  a  part  of  the  sac  that  is  more  deeply  seated,  the 
blood  is  extravasated  underneath  the  deep  fascia  of  the  leg,  and  is  bound  down 
by  this  ;  and  disorganization  of  the  interior  of  the  limb  may  be  the  result, 
without  much  change  in  its  bulk  or  in  the  colour  of  the  integuments, 
but  with  excessive  deeply  seated  pain.  There  must  always  be  considerable 
risk,  in  such  a  case  as  this,  of  confounding  the  arterial  disease  with  a  solid 
tumour  ;  and  the  diagnosis  can  be  made  only  by  reference  to  the  early 
history  of  the  case,  and  more  particularly  to  the  existence  or  absence  of 
pulsation  at  this  period.  Indeed,  the  existence  or  absence  of  pulsation  in 
these  cases  is  of  the  utmost  importance  in  reference  to  the  question  of  treat- 
ment. The  pulsation  may  have  ceased  in  a  case  of  diffused  poj^liteal  aneurism 
in  consequence  of  the  blood  that  has  been  extravasated  being  so  confined 
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and  bound  down  by  the  fascia  and  muscles  under  which  it  is  effused,  that  it 
compresses  the  mouth  of  the  artery  leading  into  the  sac,  to  such  an  extent  as 
to  arrest  the  jDassage  of  blood  through  it,  either  wholly  or  so  that  it  enters  in 
a  feeble  stream  of  insufficient  force  to  communicate  an  impulse  to  the  fluid 
that  has  been  extravasated  into  the  limb.  This  pressure  may,  as  in  the  case  of 
which  an  illustration  has  been  given  (Fig.  450),  be  confined  to  the  deep  parts 
of  the  limb,  and  not  give  rise  to  much,  if  any,  general  tension  of  it,  the  blood 
being  confined  below  the  deep  fascia,  where  it  communicates  the  sensation  of 
a  hard,  solid  elastic  tumour  devoid  of  pulsation.  Attention  should  conse- 
quently not  be  too  exclusively  directed  to  the  state  of  general  tension  of  the 
surface  of  a  limb,  as  this  is  by  no  means  necessarily  an  indication  of  the  state 
of  the  parts  beneath  ;  but  the  Surgeon  should  look  rather  to  the  presence  or 
absence  of  pulsation.  If  pulsation  still  exist,  the  blood  continues  to  find  its 
way  into  the  sac,  and  most  probably  through  it,  the  tension  of  the  parts  not 
having  yet  reached  its  maximum.  If  there  be  no  pulsation,  he  may  be  sure 
that  the  entrance  of  blood  into  the  diffused  aneurism  has  ceased  in  consequence 
of  compression  exercised  on  the  mouth  of  the  artery  leading  to  it,  by  the  tense 
condition  of  the  surrounding  tissues  reacting  on  the  mass  of  blood  effused 
beneath  them.  In  such  a  state  of  things  as  this,  the  vitality  of  the  lower  part 
of  the  limb  can  be  maintained  only  by  the  blood  that  may  find  its  way  through 
the  anastomosing  channels  ;  and  this  may  be  sufficient  for  the  purpose  if  the 
tension  of  the  limb  be  not  general,  the  extravasation  being  confined  below  the 
deep  fascia.  If  surgical  interference  be  delayed  in  such  a  case  as  this,  the 
deep  fascia  will  soon  give  way  by  over-distension  and  rupture,  and  the  blood 
will  be  infiltrated  into  the  general  areolar  tissue  of  the  limb  ;  and  then,  by 
compressing  those  collateral  branches  that  have  hitherto  maintained  a  feeble 
circulation  in  it,  will  infallibly  occasion  gangrene.  If,  on  the  other  hand, 
recourse  be  had  to  ligature  of  the  main  artery,  the  anastomosing  circulation, 
which  may  have  been  barely  sufficient  to  keep  up  a  feeble  vitality  in  the  leg 
and  foot,  will  be  so  much  interfered  with  that  gangrene  of  the  limb  inevitably 
ensues.  In  these  cases  an  attempt  may  be  made  to  save  the  limb  by  laying 
open  the  sac  and  ligaturing  above  and  below  its  mouth.  Should  it 
be  impossible  to  accomplish  this  the  only  resource  left  is  to  amputate  at 
once. 

5.  When  gangrene  threatens,  the  leg  and  foot  having  become  cold,  the  skin 
being  either  pale,  tallowy,  and  mottled,  or  discoloured,  of  a  purphsh  hue,  with 
perhaps  vesications  and  much  oedema,  whether  the  ligature  have  been  previously 
applied  to  the  femoral  artery  or  not,  or  whatever  the  condition  of  the  aneurism 
may  be,  whether  circumscribed  or  diffused,  the  patient  will  stand  a  better 
chance  of  ultimate  recovery  by  having  the  limb  removed  at  once  above  the 
knee.  If  the  amputation  be  the  primary  operation,  it  should  be  done  at  the 
lower  third  of  the  thigh,  provided  the  extravasation  be  confined  to  below  the 
knee  ;  or  higher  up,  if  the  effused  blood  have  extended  above  this  joint.  If 
the  femoral  artery  have  already  been  ligatured,  the  thigh  should  be  amputated 
on  a  level  with  the  ligature,  lest  sloughing  of  the  flaps  occur. 

Aneurisms  of  the  Tibial  Arteries  are  extremely  rare,  except  as  the 
result  of  wound,  yet  they  are  occasionally  met  with  ;  and  in  the  museum  of 
St.  George's  Hospital  there  is  a  preparation  of  a  small  aneurism  of  the 
posterior  tibial.  I  have  seen  only  one  case  during  life,  that  of  a  man 
suffering  from  cardiac  and  renal  disease,  admitted  into  University  College 
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Hospital  under  my  care  for  an  aneurism  of  the  anterior  tibial  at  the  lower  part 
of  the  upper  third  of  the  right  leg.  The  signs  were  well  marked — pulsation 
forcible  and  excentric,  bruit  loud.  Compression  was  used  without  avail  ;  and 
as  he  was  anasarcous,  no  other  surgical  treatment  could  be  adopted.  He  left 
tlie  hospital  uncured. 

The  popliteal  and  tibial  arteries  sometimes  require  ligature  for  injury, 
but  very  rarely  for  disease.  The  operation  may  be  briefly  described 
here. 

Ligature  of  the  Popliteal  Artery.^ — The  popliteal  artery  may  be  tied 
ut  any  part  of  its  course.  In  the  loiver  tivo-thirds  it  can  be  reached  only  by  an 
incision  in  the  line  of  the  vessel.  The  external  saphenous  vein  will  be  found 
in  the  subcutaneous  tissue,  and  must  be  avoided.  After  dividing  the  deep 
fascia  the  internal  pophteal  nerve  must  be  found  and  drawn  to  the  outer  side. 
The  vein  then  comes  into  view  and  must  be  drawn  out  of  the  way,  when  the 
artery  will  be  exposed  lying  deeply  on  the  posterior  ligament  of  the  knee-joint. 
This  operation  is  never  undertaken  except  for  a  wound,  and  consequently 
must  always  be  more  or  less  of  an  informal  character.  In  its  tipfer  third  the 
vessel  is  reached  most  easily  from  the  inner  side.  The  guiding  line  for  the 
incision  is  the  posterior  border  of  the  tendon  of  the  adductor  magnus.  The 
knee  is  flexed  and  the  limb  placed  on  its  outer  side,  and  an  incision  is  made 
from  three  to  four  inches  in  length  parallel  to  the  tendon  of  the  adductor 
magnus  and  immediately  behind  it.  Its  upper  extremity  should  correspond  to 
the  junction  of  the  lower  and  middle  thirds  of  the  thigh.  The  skin  and  super- 
ficial fascia  are  divided,  avoiding  the  long  saphenous  nerve  if  possible,  and  the 
deep  fascia  opened.  The  edge  of  the  tendon  of  the  adductor  magnus,  which 
forms  the  first  rallying  point  in  the  operation,  is  then  sought  for.  Some 
branches  of  the  anastomotica  magna  are  divided  at  this  stage  of  the  operation 
and  require  ligature.  When  the  adductor  tendon  is  found,  the  sartorius  and 
gracilis  and  inner  hamstring  muscles  are  pushed  backwards  with  the  finger  and 
held  with  a  copper  spatula.  Care  must  be  taken  not  to  pass  the  spatula 
between  the  bone  and  the  artery,  which  is  surrounded  in  this  situation  by  a 
considerable  amount  of  loose  fat.  This  fat  being  torn  through,  the  artery 
is  exposed  without  much  difficulty.  The  vein  and  the  internal  popliteal  nerve 
lie  to  the  outer  side  and  are  not  seen.  The  ligature  should  not  be  applied  too 
near  the  superior  articular  branches. 

Ligature  of  the  Posterior  Tibial  Artery. — The  line  of  the  posterior  tibial 
artery  is  from  a  point  about  one  inch  below  the  knee,  and  equidistant  from  the 
two  sides  of  the  limb,  to  a  point  one  finger's  breadth  behind  the  inner  malleolus. 
The  vessel  may  be  tied  at  any  part  of  its  course,  but  the  procedure  has  rarely 
been  undertaken  as  a  formal  operation  except  about  the  middle  of  the  calf  or 
behind  the  inner  malleolus. 

In  the  middle  of  the  leg  the  posterior  tibial  artery  should  be  tied  only  for  a 
wound,  and  in  such  circumstances,  as  a  rule,  no  regular  operation  can  be  per- 
formed ;  but  an  incision  of  sufficient  length,  taking  the  wound  for  its  centre, 
should  be  made  through  the  gastrocnemius  and  soleus  parallel  to  their  fibres, 
when,  after  these  have  been  cut  through,  the  deep  fascia  will  be  exposed. 
This  must  next  be  opened,  when  the  artery  will  be  found  accompanied  by  its 
veins,  and  having  the  nerve  to  the  outer  side.  From  the  depth  at  which  the 
vessel  is  situated,  and  the  free  incisions  that  it  is  necessary  to  make  through 
muscular  parts,  it  is  extremely  difficult  to  apply  the  ligature  in  this  situation. 


252 


SPECIAL  ANEURISMS. 


The  later  steps  of  the  operation  may  l)e  much  facilitated  by  flexing  the  leg  on 
the  thigh,  and  extending  the  foot,  so  as  to  relax  the  muscles. 

The  regular  operation  as  performed  on  the  dead  body  is  rarely  required  on 
the  living.  It  is  thus  carried  out.  The  limb  is  flexed  and  laid  on  its  outer 
side.  An  incision  is  made  four  inches  in  length  parallel  to  the  inner  border 
of  the  tibia  and  about  one  inch  behind  it.  The  internal  saphenous  vein  must 
be  avoided  if  its  situation  can  be  ascertained.  On  dividing  the  deep  fascia 
the  edge  of  the  gastrocnemius,  if  it  has  not  fallen  away  to  the  outer  side 
in  the  position  of  the  leg,  will  come  into  view  and  is  to  be  pushed  to  one  side, 
exposing  the  surface  of  the  soleus.  This  is  next  to  be  divided, 
the  edge  of  the  knife  being  now  turned  towards  the  posterior 
surface  of  the  tibia.  After  cutting  through  about  half  an 
inch  of  muscular  tissue  a  tendinous  layer  is  exposed.  This  is 
the  tendon  of  the  deep  surface  of  the  soleus,  and  forms  the  first 
important  rallying  point  in  the  operation.  The  tendon  having 
been  exposed  in  the  whole  length  of  the  wound,  it  is  picked  up 
in  the  middle  with  a  pair  of  forceps  and  carefully  opened.  The 
operator  must  now  look  to  see  if  muscular  fibres  arise  from  its 
under  surface.  As  a  rule,  no  fibres  arise  from  the  internal  half 
inch  of  the  deep  surface  of  the  tendon,  and  if  the  incision 
through  it  be  made  at  this  point,  the  space  between  the  deep 
and  superficial  muscles  in  which  the  artery  lies  is  immediately 
opened.  If  the  incision  be  more  external,  the  fibres  arising 
from  the  deep  surface  of  the  tendon  must  be  divided  before 
the  proper  space  is  opened.  As  soon  as  this  is  reached,  the 
outer  part  of  the  soleus  and  the  gastrocnemius  must  be  drawn 
well  outwards  with  a  copper  spatula,  and  the  artery  comes  into 
view  with  a  vein  on  each  side,  and  the  nerve  most  commonly 
to  the  outer  side.  The  vessels  are  covered  by  the  fascia  which 
separates  the  superficial  and  deep  muscles.  Care  must  be 
taken  in  dividing  the  soleus  not  to  wound  the  latter  fascia,  as,  should  this 
happen,  the  artery  is  easily  lifted  with  the  superficial  muscles.  The  needle 
should  be  passed  from  the  side  on  which  the  nerve  lies. 

The  posterior  tibial  artery  behind  the  malleolus  is  reached  by  making  a  semi- 
lunar incision  about  two  inches  in  length,  curving  round  the  posterior  and 
lower  part  of  the  malleolus,  and  one  finger's  breadth  behind  it.  After  dividing 
the  skin  and  fat,  the  internal  annular  ligament  comes  into  view.  If  the 
guiding  line  have  been  accurately  adhered  to,  the  artery  will  appear  immedi- 
ately the  annular  ligament  is  divided.  It  has  a  thick-walled  vein  on  either 
side  of  it,  which  may  be  mistaken  for  the  artery  in  a  bloodless  limb,  unless  it 
be  carefully  examined.  The  nerve  lies  behind  and  external  to  the  artery,  and 
the  needle  must  be  passed  from  behind.  The  most  common  error  in  tying 
this  artery  arises  from  keeping  to  the  convex  instead  of  to  the  concave  side  of 
the  wound  while  deepening  the  incision.  The  deep  parts  of  the  incision  thus 
gradually  approach  the  malleolus,  and  the  tendons  are  reached  instead  of  the 
artery.  The  tendon  of  the  tibialis  posticus  is  that  exposed,  as  it  is  most 
superficial.  The  artery  must  then  be  looked  for  behind  this,  and  immediately 
beneath  the  annular  ligament.  If  the  dissection  be  carried  on  past  the  sheath 
of  the  tibialis  posticus  till  the  flexor  longus  digitorum  comes  into  view,  it  will 
pass  beneath  the  artery,  which  is  usually  then  held  out  of  the  way  in  the 
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posterior  blunt  hook,  and  is  thus  missed.    The  flexor  longus  hallucis  Hes  so 
far  behind  the  artery  that  it  is  scarcely  possible  to  expose  it. 

The  Anterior  Tibial  Artery  may  be  tied  in  several  situations  ;  but,  like 
the  posterior  tibial,  it  should  not  be  ligatured  in  the  upper  or  middle 
parts  of  the  leg,  except  for  injury.  The  difficulties  of  the  operation  are 
lessened  as  the  ankle,  where  the  artery  becomes  superficial,  is  approached.  The 
line  of  the  anterior  tibial  artery  is  from  the  inner  side  of  the  head  of  the 
fibula  to  a  point  exactly  midway  between  the  two  malleoli  ;  and  the  course 
of  the  dorsal  artery  of  the  foot  is  from  this  point  to  the  cleft  between  the  first 
two  toes. 

In  the  upper  third  of  the  leg  the  artery  lies  deeply  between  the  tibialis 
anticus  and  extensor  longus  digitorum,  surrounded  by  veins  and  having 
its  nerve  to  the  outer  side.  If  it  ever  be  found  necessary  to  tie  it  in  this 
situation,  an  incision  should  be  made  in  the  guiding  line  of  the  artery,  from 
fuur  to  five  inches  in  length.  The  deep  fascia  must  be  opened,  and,  if  neces- 
sary, notched  transversely.  In  the  upper  fourth  of  the  limb  the  tibialis  anticus 
arises  from  the  fascia,  which  adds  somewhat  to  the  difficulty  of  finding  the 
interval  between  the  muscles.  The  first  intermuscular  space  to  the  outside  of 
the  tibia  is  the  one  to  be  sought  for.  When  it  is  found  the  ankle  must  be 
flexed  to  relax  the  muscles,  which  are  then  held  apart  Avith  copper  spatulte. 
The  artery  may  then  be  cleaned  with  a  director,  and  the  needle  passed 
obliquely  beneath  it.  In  operating  high  up  in  the  limb  it  is  possible  to 
slip  into  the  space  between  the  peronei  and  the  extensor  longus  digitorum. 
This  error  is  at  once  recognized  by  finding  a  distinct  fibrous  intermuscular 
septum,  no  such  structure  existing  between  the  tibialis  anticus  and  the 
extensor  digitorum. 

In  the  middle  and  lower  thirds  of  the  leg  the  artery  will  be  found  between 
the  tibialis  anticus  and  the  extensor  proprius  hallucis  ;  the  latter  muscle  does 
not,  however,  reach  the  surface  above  the  middle  of  the  leg.  The  right  space 
is  found  by  keeping  accurately  to  the  guiding  line  of  the  artery,  and,  after  the 
fascia  is  opened,  taking  the  outer  border  of  the  tibialis  anticus  as  the  guide. 
The  edge  of  the  extensor  longus  digitorum  is  recognized  by  its  rounded  tendon, 
reaching  considerably  above  the  middle  of  the  leg,  with  fleshy  fibres  joining  it 
on  the  outer  side. 

The  Dorsal  Artery  of  the  Foot  runs  from  a  point  midway  between  the 
two  malleoli  to  the  base  of  the  space  between  the  first  and  second  metatarsal 
bones,  and  may  be  felt  pulsating  in  this  line.  It  lies  external  to  the  tendon  of 
the  extensor  proprius  hallucis,  and  is  crossed  near  its  lower  end  by  the  internal 
belly  and  tendon  of  the  extensor  brevis  digitorum.  It  is  sometimes  absent, 
and  not  unfrequently  lies  external  to  the  line  just  mentioned.  It  is  reached 
by  an  incision  in  the  line  of  the  artery,  one  inch  and  a  half  ixi  length,  the 
lower  end  of  which  corresponds  to  the  base  of  the  space  between  the  first  two 
metatarsal  bones.  The  superficial  and  deep  fascia  being  divided,  the  artery 
may  immediately  come  into  view.  If  it  does  not,  the  inner  belly  and  tendon 
of  the  extensor  brevis  must  be  sought  for,  and  its  inner  border  followed  till 
the  long  extensor  is  reached.  If  the  artery  is  not  seen  passing  beneath  tiie 
tendon  of  the  short  extensor,  that  muscle  must  be  forcibly  pulled  outwards 
and  the  vessel  sought  for  beneath  it.  If  it  does  not  then  come  into  view,  it  is 
probably  absent.  The  termination  of  the  anterior  tibial  nerve  accompanies 
the  artery  when  it  is  in  its  normal  situation,  and  lies  usually  to  the  outer  side. 
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The  Peroneal  Artery  has  been  tied  in  rare  cases  for  wound  in  the  middle 
of  the  leg.  It  is  found  by  making  an  incision  about  three  inches  in  length  on 
the  external  border  of  the  fibula,  which  is  the  first  rallying  point  in  the 
operation.  A  thin  tendinous  layer,  forming  part  of  the  origin  of  the  soleus, 
and  sometimes  a  few  fleshy  fibres,  are  found  attached  to  the  bone.  On  dividing 
these,  the  flexor  longus  hallucis  comes  into  view.  This  is  cut  carefully  away 
from  the  posterior  surface  of  the  bone,  and  at  its  inner  edge  a  tube  of  fascia 
is  found,  in  which  the  artery  lies  between  the  flexor  longus  hallucis  and 
tibialis  posticus.  This  must  be  opened,  and  the  ven^  comites  separated 
with  a  director,  after  which  the  needle  is  easily  passed. 
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CHAPTER  XLVI. 


INFLAMMATION    OF    BONE    AND    ITS  EFFECTS. 


GENEBAL    PATHOLOGY    OF    INFLAMMATOBY    AFFECTIONS    OF  BONE. 

Before  considering  tlie  diseases  of  bone  as  they  present  themselves  in 
practice,  it  will  be  convenient  to  describe  the  different  effects  of  inflammation 
on  the  separate  structures  of  which  a  bone  is  composed,  viz.,  the  periosteum, 
the  medulla  and  the  osseous  tissue.  The  necessity  for  this  arises  from  the  fact 
that  infiamfnatory  affections  are  rarely  limited  to  one  of  these  structures. 
Thus  inflammation  commencing  in  the  periosteum,  if  it  last  for  any  length  of 
time,  always  produces  more  or  less  marked  changes  in  the  compact  tissue 
beneath,  and  the  cancellous  tissue  is  never  affected  without  the  periosteum 
sooner  or  later  taking  part  in  the  morbid  process. 

The  process  of  inflammation  in  bone  is  essentially  the  same  as  in  all  other 
tissues — such  modifications  as  exist  being  due  solely  to  the  structure  of  the 
affected  part.  In  the  Chapter  on  Inflammation  it  was  pointed  out  that  in 
the  more  acute  or  destructive  processes  of  inflammation  the  inflamed  tissue 
becomes  infiltrated  with  new  cells,  before  which  the  original  structures  dis- 
appear. In  the  soft  parts  of  a  bone,  the  medulla  and  periosteum,  this  takes 
place  exactly  as  in  other  tissues,  but  in  compact  bone  the  process  is  restricted 
and  delayed  by  the  density  of  the  structure.  The  new  tissue  undergoes  the 
same  changes  in  bone  as  elsewhere  :  it  may  soften  and  break  down  into  pus,  it 
may  suffer  from  fatty  degeneration  and  caseation,  or  it  may  develop,  the 
product  being  as  a  rule  osseous,  instead  of  fibrous  tissue,  as  in  the  soft  parts. 
The  chronic  inflammatory  processes  which  in  the  soft  parts  lead  to  fibroid 
induration  or  overgrowth  of  the  connective  tissue,  when  affecting  a  bone  lead 
to  the  formation  of  new  osseous  tissue,  but  the  process  is  essentially  the  same. 
As  in  other  parts  the  inflammation  may  end  in  death  of  the  affected  tissue. 
Acute  infective  inflammations  are  also  met  with,  and  the  chronic  processes 
associated  with  the  presence  of  tubei'cle  are  common.  All  these  inflammations 
are  identical  in  character  with  those  already  described  as  affecting  the  soft 
parts,  such  differences  in  detail  as  exist  being  due  solely  to  the  physical 
peculiarities  of  the  tissue  implicated. 

Inflammatory  Processes  in  the  Periosteum. — The  periosteum  is 
composed  of  two  layers,  the  more  superficial  of  which  consists  chiefly  of 
white  fibrous  tissue  ;  the  deeper  contains  a  large  proportion  of  yellow  elastic 
tissue.  Forming  part  of  the  deep  layer  in  immediate  contact  with  the  bone  is 
a  stratum  which  contains  numerous  cells.    In  growing  bone  these  have  the 
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ordinary  appearance  of  the  cells  always  found  immediately  preceding;  the 
formation  of  new  bone,  the  so-called  osteoblasts  ;  they  are  granular  and 
somewhat  angular  in  outline.  In  adult  bone  these  are  represented  by 
flattened  cells,  but  they  readily  resume  the  form  of  osteoblasts  under  slight 
degrees  of  stimulation.  The  periosteum  is  extremely  vascular,  the  vessels 
breaking  up  in  it  and  entering  the  Haversian  canals  of  the  bone  beneath,  and 
numerous  nerves  may  be  traced  in  its  structure.  The  effects  of  this  structure 
in  modifying  the  process  of  inflammation  are  obvious.  The  extreme  vascu- 
larity of  the  membrane  favours  exudation,  and  the  inflammatory  products 
accumulate  most  abundantly  in  the  deeper  layers,  and  between  them  and  the 
bone,  beneath  the  denser  fibrous  layer.  They  penetrate  also  along  the  vessels 
into  the  flaversian  canals.  Owing  to  the  abundant  nervous  supply  and  to 
the  tension  caused  by  the  unyielding  nature  of  the  superficial  layers  of  the 
periosteum,  inflammatory  exudation  is  often  accompanied  by  very  severe  pain. 
Should  the  inflammation  terminate  in  suppuration  the  vessels  passing  from 
the  periosteum  to  the  bone  are  destroyed,  and  death  of  a  portion  of  the 
compact  tissue  may  result.  This  is,  however,  by  no  means  a  necessary 
consequence,  especially  if  the  periosteum  be  separated  only  to  a  small  extent, 
as  the  blood  supply  from  the  medulla  is  sufficient  to  maintain  the  vitality  of 
the  denuded  bone.  Sloughing  of  the  periosteum  as  a  result  of  inflammation 
is  a  somewhat  rare  occurrence  owing  to  the  abundant  vascularity  of  that 
structure.  Lastly,  new  bone  is  formed  with  great  readiness  in  all  chronic 
inflammatory  processes  in  the  periosteum,  the  mode  in  which  it  is  developed 
lieing  the  same  as  in  physiological  growth,  though  wanting  in  regularity. 
The  following  are  the  names  given  to  the  various  inflammatory  processes 
occurring  in  the  periosteum  : — (1.)  Simple  Acute  Periostitis  ;  (2.)  Suppura- 
tive Periostitis,  a.  Simple  and  Localized,  h.  Infective  and  Diffuse  ;  (3.)  Chronic 
Periostitis,  a.  Osteoplastic,  I).  Gummatous,  c.  Tuberculous. 

1.  Simple  Acute  Periostitis. — This  is  most  commonly  the  result  of 
injury.  The  membrane  is  redder  and  thicker  than  natural.  It  separates 
easily,  and  as  it  is  stripped  off'  fine  threads  are  seen  passing  from  it  into  the 
bone  ;  these  are  the  vessels  which  are  loosened  by  the  exudation  into  the 
Haversian  canals,  and  consequently  draw  out  more  readily.  On  section  the 
swollen  membrane  presents  a  somewhat  gelatinous  appearance,  due  to  the 
infiltration  of  its  structure  with  the  inflammatory  exudation  ;  this  is  most 
marked  in  the  deeper  layers  next  the  bone.  Microscopic  examination  shows 
only  the  ordinary  appearances  of  inflammation — dilatation  of  the  vessels  and 
infiltration  of  the  fibrous  tissue,  especially  its  deeper  layers  with  small  round 
cells.  Simple  acute  periostitis  may  end  in  resolution  with  a  perfect  return  to 
the  normal  condition,  or  it  may  pass  on  to  suppuration,  but  more  commonly 
it  becomes  chronic  and  assumes  the  osteoplastic  form. 

Suppurative  Periostitis,  {a)  Simple  Acute  Periostitis,  resulting  from 
injury  occasionally  terminates  in  suppuration.  The  pus  forms  between  the 
membrane  and  the  bone,  and  slowly  perforates  the  fibrous  layer.  It  shows  but 
little  tendency  to  extend  beneath  the  periosteum  or  to  separate  it  widely  from 
the  bone.  It  may  be  followed  by  death  of  the  exposed  portion  of  the  compact 
tissue,  but,  as  before  stated,  this  is  by  no  means  necessary. 

(J)  Infective  Inflammation  of  the  Periosteum  is  a  much  more  serious 
affection.  It  occurs  chiefly,  if  not  exclusively,  in  young  subjects.  It  termi- 
nates very  early  in  suppuration  and  the  pus  diffuses  itself  widely,  stripping 
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the  periosteum  fi'om  the  boue,  sometimes  throughout  the  whole  extent  of  the 
diaphysis.  When  it  reaches  the  epiphyses  the  suppuration  extends  in  the 
growing  tissue  between  them  and  the  shaft,  and  thus  in  extreme. cases  tiie 
whole  diaphysis  may  lie  loose  in  the  cavity  of  a  large  abscess  enclosed  within 
the  fibrous  layer  of  the  periosteum  ;  finally,  this  is  perforated,  and  the  pus 
diffuses  itself  amongst  the  surrounding  tissues.  In  spite  of  the  acuteness  of 
the  process,  the  periosteum  very  rarely  sloughs,  and  if  exit  be  given  to  the  pus 
the  intensity  of  the  inflitmmation  subsides  and  the  periostitis  assumes  the 
osteoplastic  form,  new  bone  being  abundantly  deposited  beneath  it.  Infective 
periostitis  almost  invariably  leads  to  death  of  a  considerable  portion  of  the 
bone  which  has  been  laid  bare  by  the  separation  of  the  membrane,  but  the 
extent  that  perishes  does  not  necessarily  correspond  to  that  separated  from  its 
periosteum. 

Osteoplastic  Periostitis. — This  is  essentially  a  chronic  process.  It  occurs 
as  a  consequence  of  the  slighter  forms  of  irritation,  or  as  a  sequel  of  acute 
inflammation.  It  is  very  frequently  met  with  also  as  an  accompaniment  of 
more  deeply  seated  inflammatory  mischief,  as  of  the  medulla  or  cancellous 
tissue,  and  in  the  neighbourhood  of  diseased  joints.  In  young  subjects  it 
results  from  very  slight  sources  of  irritation,  being  then  merely  an  exaggera- 
tion of  the  normal  process  of  growth.  In  osteoplastic  periostitis  the  membrane 
is  thickened  and  more  vascular  than  natural.  It  separates  with  some  ease, 
and  its  under  surface  often  feels  gritty  from  small  fragments  of  new  bone  that 
have  come  away  with  it.  Beneath  it  and  adherent  to  the  compact  tissue  is 
the  new  bone  formed  as  the  result  of  the  process.  This  may  be  arranged  in 
smooth  layers,  parallel  to  the  surface  of  the  bone,  in  nodules  or  in  pointed 
processes.  When  the  nodulated  or  spiculated  masses  reach  any  considerable 
size  they  are  frequently  termed  ostcopliytes.  The  new  bone  formed  in  the 
early  stages  of  osteoplastic  periostitis  is  soft  and  spongy,  being  travei'sed  by 
large  canals  containing  vessels  surrounded  by  large  cells.  These  canals  are 
set  at  right  angles  to  the  surface  of  the  bone.  As  recovery  takes  place  the 
new  bone  is  partly  absorbed,  the  ii'regular  nodular  or  spiculated  masses  are 
smoothed  down  and  the  remainder  gradually  increases  in  density,  till  it 
becomes  indistinguishable  from  the  compact  bone  beneath. 

Microscopic  examination  of  the  parts  involved  in  osteoplastic  periostitis 
shows  that  the  swollen  membrane  is  infiltrated  with  small  round  cells,  propor- 
tional in  number  to  the  acuteness  of  the  process.  In  the  deeper  layers  in 
contact  with  the  newly-forming  bone,  the  cells  assume  the  characteristic 
angular  shape  and  granular  appearance  of  osteoblasts.  Tliere  seems  to  be  a 
direct  transition  from  the  granulation  cells  infiltrating  the  inflamed  membrane 
to  the  osteoblasts,  and  it  has  therefore  been  supposed  that  they  are  developed 
from  migrating  cells,  but,  as  in  the  case  of  productive  inflammatory  processes 
elsewhere,  it  seems  probable  that  the  original  cells  of  the  deeper  layer  of  the 
periosteum  are  concerned  in  the  formation  of  the  new  tissue  after  the  acute 
stage  has  subsided.  The  new  bone  is  formed  subsequently  in  the  same  way  as 
in  normal  ossification.  A  homogeneous  ground-substance  is  developed  between 
the  osteoblasts  which  soon  becomes  indistinctly  fibrillated  and  subsequently 
calcified.  Some  of  the  osteoblasts  seem  to  disappear,  while  others  remain, 
forming  the  bone-corpuscles.  The  development  of  the  inflammatory  new 
growth  into  bone  commences  at  the  points  most  distant  from  the  vessels,  and 
gradually  encroaches  on  them  till  they  come  to  lie  in  channels  surrounded  by 
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bone  (Haversian  canals).  We  have  before  seen  that  the  same  changes  occur 
in  the  formation  of  callus  in  the  repair  of  a  fracture  (Vol.  I.,  p.  529),  but  in 
these  circumstances  cartilage  occasionally  appears  before  the  development  of 
bone.  This  is  never  met  with  in  osteoplastic  periostitis  arising  from  other 
causes. 

Billroth  is  of  opinion  that  the  new  bone  developed  in  osteoplastic  periostitis 
is  not  always  formed  solely  from  the  periosteum.  That  it  is  so  in  those  cases 
in  which  the  compact  tissue  beneath  is  dead  is  of  course  evident,  but  in  other 
cases -he  believes  that  granulation  tissue  sprouting  out  of  the  openings  of  the 
Haversian  canals  takes  part  in  the  process.  In  the  union  of  fractures  the 
callus  is  partly  formed  from  the  injured  soft  parts  superficial  to  the 
periosteum. 

Gummatous  Periostitis  and  the  other  varieties  of  inflammation  of  the 
periosteum  resulting  from  syphilis  have  already  been  described.  (Vol.  I., 
p.  1157.) 

Any  localized  chronic  inflammatory  swelling  of  the  periosteum,  whether 
simple  or  syphilitic,  and  whether  accompanied  by  the  formation  of  new  bouc 
or  not,  is  commonly  termed  a  node. 

Tulierculous  Periostitis  is  the  result  of  the  deposit  of  tubercle  in  the 
deeper  layers  of  the  membrane.  In  the  majority  of  cases  the  tuberculous  tis&ue 
undergoes  caseation  and  a  chronic  abscess  follows.  The  subjacent  bone  is 
usually  sooner  or  later  affected,  so  that  it  may  often  be  impossible  to 
determine  the  exact  starting-point  of  the  disease.  Tuberculous  periostitis  is 
iiot  common  in  the  long  bones  of  the  limbs,  but  is  met  with  in  the  ribs  and  in 
many  cases  of  tubercle  of  the  spine. 

Inflammatory  Processes  affectustg-  the  Compact  Tissue  of  a  bone. — 
The  compact  tissue  of  bone  is  composed  of  lamelte  arranged  for  the  most  part 
concentrically  around  the  Haversian  canals.  Beneath  the  periosteum  the 
lamellfe  lose  their  concentric  arrangement  and  lie  parallel  to  the  surface. 
Between  the  lamellae  lie  the  bone-corpuscles  in  the  lacunaj  and  from  these  the 
fine  canaliculi  pass  through  the  bony  tissue.  The  Haversian  canals  are 
smallest  near  the  surface,  and  gradually  increase  in  size  towards  the  deeper 
jiarts,  so  that  the  compact  and  the  cancellous  tissue  gradually  merge  into  each 
other  without  any  sharp  line  of  distinction  between  them.  Each  Haversian 
canal,  except  the  very  smallest,  contains  a  small  artery  and  vein,  a  flattened 
ymphatic  vessel,  and  a  pale  nerve-fibre,  surrounded  by  a  small  amount  of  delicate 
connective  tissue  containing  branched  cells.  There  is  no  reason  to  believe 
that  the  bone-corpuscles  take  any  active  part  in  the  inflammatory  processes  in 
bone  ;  all  the  changes  observed  proceed  from  the  Haversian  canals.  The 
nature  of  the  tissue  in  which  the  inflammation  is  taking  place  necessarily  causes 
some  modification  in  the  phenomena.  Exudation  and  migration  of  the  cor- 
puscles occur  as  in  other  structures,  but  the  amount  is  somewhat  limited  by 
the  unyielding  nature  of  the  surrounding  tissue.  The  swelling  of  the  delicate 
connective  tissue  in  the  Haversian  canals  will  moreover  tend  to  compress  the 
vessels,  and  thus  in  acute  inflammation  of  compact  bone  death  of  the  affected 
part  is  very  prone  to  occur  from  arrest  of  the  flow  of  blood  through  it.  Should 
this  not  happen,  we  see  the  same  changes  occurring  as  in  other  tissues  ;  the 
new  cells  increase  in  number  and  the  original  tissue  disappears  before  them. 
In  bone  this  process  is  necessarily  slow  on  account  of  the  density  of  the 
structure,  but  ultimately  a  portion  of  the  solid  bone  may  be  as  completely 
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destroyed  before  the  advancing  cells  as  ai'e  the  soft  tissues  in  the  formation  of 
an  abscess-cavity,  or  in  ulceration  of  the  skin.  When  recovery  takes  place  the 
inflammatory  products  develop  into  bone  instead  of  into  fibrous  tissue  as  in 
the  soft  parts.  The  compact  tissue  is  also  liable  to  chronic  inflammatoiy 
aifections  of  the  same  type  as  those  leading  to  fibroid  induration  of  the  soft 
parts,  but  in  bone  the  product  of  the  process  is  new  osseous  tissue  which  develops 
in  the  Haversian  canals,  gradually  narrowing  them,  and  rendering  the  texture 
more  dense  than  natural. 

The  inflammatory  processes  observed  in  compact  bone  are  the  following  : — - 
(1.)  Rarefying  or  rarefactive  osteitis;  (2.)  Osteoplastic  or  condensing  osteitis; 
and  (3.)  Necrosis. 

Rarefying  or  Rarefactive  Osteitis. — Th  s  may  occur  as  a  secondary 
effect  of  inflammation  commencing  in  the  periosteum  or  in  the  medulla.  It  is 
observed  also  as  the  result  of  injury,  as  in  a  piece  of  bone  denuded  of.  its 
periosteum,  or  ou  each  side  of  a  fracture.  In  many  cases  its  original  cause  is 
very  obscure. 

A  portion  of  compact  bone  undergoing  this  change  is  in  the  earliest  stages 
slightly  redder  than  natural  ;  the  openings  of  the  Haversian  canals  after  a 
time  become  somewhat  increased  in  size,  and  conse(][uently  a  larger  number 
are  visible  to  the  naked  eye.  As  the  pi'ocess  advances  the  Haversian  canals 
increase  at  the  expense  of  the  bone  surrounding  them,  and  when  they  i-each  a 
sufficient  size  they  can  be  seen  to  contain  a  small  quantity  of  pink  gi'anulation 
tissue  surrounding  the  vessel.  If  a  portion  of  the  bone  at  this  stage  be 
macerated  it  presents  a  porous  spongy  appearance,  almost  resembling  cancellous 
tissue.  If  the  process  advances  still  further,  as  in  the  separation  of  a  piece  of 
dead  bone,  the  neighbouring  enlarged  Haversian  canals  coalesce,  the  solid 
osseous  tissue  disappearing  entirely,  and  a  soft  mass  of  granulation  tissue  fills 
the  space  once  occupied  by  solid  bone.  The  superficial  layers  of  the  granulation 
tissue  may  break  down  into  pus  under  the  same  conditions  that  give  rise  to 
suppuration  elsewhere,  or,  should  the  process  cease,  the  new  tissue  develops 
into  bone  by  the  same  process  as  in  osteoplastic  periostitis,  the  new  osseous 
tissue  being  first  formed  in  connexion  with  the  old. 

.  The  rarefying  osteitis  may  be  limited  to  a  small  portion  of  the  bone  as 
in  the  separation  of  a  sequestrum,  or  may  be  diffused  over  a  wide  area.  In 
the  latter  case  it  is  more  chronic,  and,  although  rendering  the  bone  more 
porous  than  natural,  rarely  leads  to  its  complete  destruction  for  any  great 
extent. 

Microscopic  examination  of  a  piece  of  bone  affected  by  rarefying  osteitis 
shows  the  following  appearances.  In  the  earliest  stage  the  vessels  are  dis- 
tended with  blood,  and  numerous  cells,  probably  migrated  leucocytes,  are  found 
in  the  delicate  connective  tissue  contained  in  the  Haversian  canal.  In  a  more 
advanced  stage  these  cells  are  greatly  increased  in  number,  and  the  wall  of  the 
canal  is  seen  to  have  been  consumed  away  before  them.  The  destruction  of 
the  osseous  tissue  takes  place  irregularly  in  excavated  concentric  hollows,  first 
described  by  Howship,  and  consequently  named  "  Ilo/rshijfs  lacuna;  '"  (Fig. 
503,  a).  A  large  number  of  these  will  be  found  to  be  filled  by  cells  of  con- 
siderable size  containing  several  nuclei,  each  cell  corresponding  to  a  lacuna. 
These  multi-nucleated  cells,  which  have  received  the  name  of  osteoclasts,  are 
found  wherever  bone  is  being  destroyed,  whether  from  inflammation  or  in  a 
physiological  pi'ocess,  as  the  development  of  the  medullary  canal.    They  lie 
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directly  in  contact  with  the  bone,  the  rest  of  the  space  snrrounding  the  vessels 
being  filled  with  the  ordinary  small  round  cells  of  granulation  tissue.  Their 
mode  of  development  and  subsequent  fate  are  uncertain.  The  osseous  tissue 
which  is  yet  undestroyed  often  presents  no  evident  change.  The  bone- 
corpuscles  certainly  show  no  signs  of  taking  any  part  in  the  process.  Should 
they  show  any  change,  it  is  one  of  degeneration,  not  of  proliferation.  They 
may  be  unnaturally  granular,  and  are  sometimes  represented  merely  by  an  oil- 
globule,  or  a  mass  of  fat  granules.  They  can  in  most  cases  be  seen  to  be 
unaltered  until  the  lacunse  in  which  they  lie  are  opened  by  the  advancing 
absorption  of  the  osseous  tissue,  and  after  that  their  fate  is  unknown. 

When  the  destructive  process  has  advanced  far  enough  to  form  a  consider- 
able space  filled  with  granulation  cells  around  the  original  vessel  of  the 
Haversian  canal,  new  capillary  loops  are  found  penetrating  amongst  the  new 
tissue,  just  as  in  the  development  of  granulation  tissue  in  a  wound. 

The  destruction  of  bone  by  the  pressure  of  a  tumour  or  an  aneurism,  or  its 


Fig.  503. — Section  of  bone  in  which  deposition  by  osteoblasts  and  ab.sorption  by  osteoclasts  are  in  progress 
(94  diams.).    a.  Osteoclasts  and  Howship's  lacniise  ;  6.  Osteoblasts. 


infiltration  by  a  malignant  growth,  is  carried  out  by  the  same  process  as  that 
just  described,  but  in  the  former  case,  when  the  Haversian  canals  have  become 
sufficiently  enlarged,  the  special  elements  of  the  tumour  penetrate  into  them, 
displacing  the  granulation  tissue.  The  compact  tissue  may  in  like  manner  be 
invaded  by  the  specific  tissue  of  a  syphilitic  gumma. 

Various  terms  are  applied  clinically  to  this  rarefying  osteitis  under  its 
different  modifications.  When  the  process  is  widely  difi'used,  a  large  part  of 
the  shaft  of  a  bone  being  rendered  more  porous  than  natural  without  complete 
destruction  of  the  osseous  tissue,  it  is  sometimes  termed  mflcmmatorijosieojiorosis. 
When  only  a  localised  area  is  affected,  as  in  the  separation  of  dead  from  living 
bone,  with  complete  destruction  of  the  osseous  tissue,  and  subsequent  formation 
of  pus  from  the  granulation  tissue  replacing  it,  it  is  termed  simjjic  vkcration  of 
hone.  Whea  it  occurs  as  the  result  of  the  infiltration  of  the  compact  tissue  by 
a  subperiosteal  gumma  followed  by  softening  and  suppuration  of  the  new 
growth,  it  is  described  as  si/philitic  caries. 

Osteoplastic  Osteitis  or  Osteo-sclerosis. — This  is  always  an  extremely 
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chronic  process.  It  may  occur  as  a  se(jueiicc  of  diffuse  rarefactive  osteitis,  or 
as  the  secondary  result  of  some  central  mischief  occurring  in  the  cancellous 
tissue  or  medulla,  or  as  a  consequence  of  syphilis.  Osteoplastic  osteitis  is 
characterized  by  a  development  of  new  bone  in  the  connective  tissue  sur- 
rounding the  vessels  in  the  Haversian  canals.  The  mode  of  formation  of  the 
osseous  tissue  is  the  same  as  in  osteoplastic  periostitis.  As  the  result  of  the 
process  the  bone  becomes  greatly  increased  in  density,  frequently  with  complete 
obliteration  of  many  of  the  Haversian  canals.  This  may  even  go  on  to  such 
an  extent  as  to  cut  off  the  vascular  supply  from  a  portion  of  bone  and  thus 
cause  its  death.  The  bone  may  acquire  the  consistence  of  ivory.  At  the 
same  time  it  may  increase  in  thickness,  partly  from  a  simultaneous  growth  of 
bone  from  the  periosteum,  and  partly  a2)parently  from  interstitial  growth  in 
the  bone  itself.  The  new  bone,  though  denser  in  structure,  resembles  healthy 
osseous  tissue  when  examined  by  the  microscope. 

The  two  processes  just  described,  osteoplastic  and  rarefactive  osteitis,  not 
unfrequently  go  on  side  by  side,  giving  rise  to  the  appearance  known  as 
expansion  of  lione.  The  compact  tissue,  when  thus  affected,  becomes  more 
spongy  than  natural,  and  the  arrangement  of  its  structure  is  often  more  or  less 
completely  altered.  In  normal  compact  tissue  some  of  the  superficial  lamellae 
lie  parallel  to  the  surface,  but  for  the  greater  part  they  are  arranged  circularly 
around  the  Haversian  canals  ;  not  unfi-equently,  however,  we  find  in  chronic 
osteitis  that  the  compact  structure  undergoes  a  peculiar  laminated  expansion, 
so  that  a  section  of  it  presents  throughout  parallel  layers,  concentric  with  the 
medulla.  The  lamellse  are  separated  from  each  other  by  pink  vascular  tissue. 
This  change  is  necessarily  accompanied  by  considerable  increase  in  size  of  the 
affected  bone,  which  may  extend  throughout  a  great  part  of  its  length. 
Microscopic  examination  shows,  in  such  a  case  as  this,  that  the  pink  tissue 
between  the  bony  laminEe  is  composed  chiefly  of  round  cells,  like  those  of 
ordinary  granulation  tissue,  but  on  one  side  of  the  lamella  the  cells  in  contact 
with  the  osseous  layer  are  .assuming  the  form  of  osteoblasts,  indicating  that 
formation  of  bone  is  taking  place  ;  while,  on  the  other,  the  surface  of  the 
lamella  is  irregular,  presenting  the  hollows  known  as  Howship's  lacunae,  and 
in  these  are  the  large  multi-nucleated  cells,  or  osteoclasts,  which  are  indicative 
of  destruction  of  bone  (Fig.  .j03).  This  process,  when  occurring  as  a  patho- 
logical change,  is  usually  regarded  as  inflammatory,  but  the  close  analogy 
between  it  and  normal  growth  is  evident.  In  the  growing  bone  of  a  child  the 
medullary  canal  is  hollowed  out  by  a  process  similar  to  that  just  described,  and 
new  bone  is  constantly  deposited  on  the  surface  by  the  periosteum.  In  chronic 
osteitis  with  "expansion  "  of  the  bone,  the  chief  difi'erence  is  in  the  diffusion 
of  the  process  throughout  the  compact  tissue  and  its  irregularity.  If  the  source 
of  irritation  to  which  the  expanding  osteitis  is  due  be  removed,  the  destructive 
part  of  the  change  ceases  and  new  bone  is  formed  on  both  sides  of  the  lamellfe, 
and  thus,  while  the  abnormal  size  is  more  or  less  completely  retained,  the 
structure  becomes  as  dense  as,  or  sometimes  denser  than,  normal  compact  tissue. 

In  some  few  cases  the  appearances  presented  by  the  diseased  bone  are  such 
as  to  suggest  that  the  periosteum  takes  but  little  part  in  the  process,  but  more 
commonly  expansion  of  the  compact  tissue  is  associated  Avith  laminated 
deposits  of  new  bone  from  the  periosteum. 

Expansion  of  bone  by  a  tumour  is  a  change  of  the  same  character,  the 
destructive  processes  just  described  taking  place  in  the  parts  pressed  on  by  the 
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growth,  while  at  the  same  time  new  bone  is  developed  beneath  the  periosteum. 
Thus,  even  when  the  tumour  greatly  exceeds  the  normal  bone  in  size,  it  is 
often  found  to  be  still  surrounded  by  a  shell  of  osseous  tissue. 

Syphilitic  Osteitis  has  already  been  described  (Vol.  I.,  p.  1157). 

Necrosis  of  the  Compact  Tissue  may  be  the  result  of  direct  injury, 
as  a  severe  blow.  A  portion  of  bone  may  perish  owing  to  its  vascular  supply 
being  cut  of  by  separation  of  the  periosteum  by  injury  or  by  the  formation  of 
pus  beneath  the  membrane  ;  aud  in  like  manner  suppuration  in  the  medullary 
oanal  may  cause  the  death  of  the  neighbouring  compact  tissue.  When  the  com- 
pact tissue  becomes  involved  in  acute  inflammation  extending  to  it,  either 
IVom  the  medulla  or  from  the  periosteum,  it  is  very  apt  to  necrose  from  pressure 
upon  the  vessels  in  the  Haversian  canals  by  the  inflammatory  exudation  within 
them.  Chronic  osteoplastic  osteitis  may  also,  in  some  cases,  end  in  necrosis 
from  gradual  obliteration  of  the  Haversian  canals.  It  is  quite  possible  that 
small  fragments  of  bone  may  die  and  subsequently  be  absorbed  ;  but  that  this 
may  take  place  it  is  necessary  that  the  dead  portion  be  of  small  size  and 
free  from  irritating  properties.  If  it  have  perished  in  consequence  of  some 
infective  inflammation,  or  have  been  impregnated  with  decomposing  matter, 
its  absorption  becomes  impossible,  for  absorption  of  bone  is  carried  out 
solely  by  the  medium  of  the  living  cells  before  described,  and  these  cannot 
exist  in  a  healthy  state  in  the  presence  of  the  virus  of  an  infective  process 
or  the  products  of  putrefaction.  Larger  fragments  of  dead  bone  are  always 
separated  from  the  living  and  cast  off.  This  is  accomplished  entirely  at  the 
expense  of  the  living  bone.  The  process  by  which  it  is  carried  out  is  merely 
one  of  rarefying  osteitis  carried  to  its  highest  stage,  and  ending  in  complete 
destruction  of  the  osseous  tissue  where  the  living  is  in  contact  with  the  dead, 
its  place  being  occupied  by  granulation  tissue.  The  layers  of  this  tissue 
touching  the  dead  bone  break  down  into  pus,  and  thus  complete  separation  is 
accomplished.  The  further  details  of  the  process  will  be  given  when  treating 
of  necrosis  clinically. 

Inflammatory  Processes  in  the  Medulla  of  Long  Bones.  —  The 
marrow  of  a  long  bone  is  composed  of  fat,  supported  by  a  delicate  connective 
tissue  and  traversed  by  vessels.  It  contains  numerous  cells  resembling  white 
corpuscles.  In  contact  with  the  solid  bone  the  connective  tissue  assumes  an 
imperfect  membranous  form  and  is  more  abundantly  vascular,  and  this  layer 
has  received  the  name  of  the  medullary  membi-aue.  It  is  unnecessary  to  enter 
into  any  great  detail  in  describing  the  inflammatory  processes  that  occur  in 
the  marrow  of  bone,  as  they  are  the  same  as  in  other  soft  structures.  The 
forms  of  inflammation  occurring  in  the  medulla  are  the  following  : — (1)  Simple 
acute  osteomyelitis.  (2)  Diffuse  acute  osteomyelitis  ;  («)  septic,  {b)  infective. 
(3)  Chronic  osteomyelitis  ;  («)  simple,  [h)  tuberculous. 

Simple  Acute  Osteomyelitis  is  usueiUy  of  ti-aumatic  origin.  The 
phenomena  observed  are  the  same  as  in  other  soft  parts,  viz.,  dilatation  of  the 
vessels,  exudation  and  migration  of  the  corpuscles,  and  gradual  disappearance 
of  the  normal  tissues  before  the  new  cells.  In  compound  fractures  and 
i'.mputations  it  occasionally  ends  in  suppuration,  a  small  collection  of  pus 
sometimes  forming  which  discharges  itself  through  the  open  end  of  the 
medullary  canal.  In  simple  fractures  suppuration  never  takes  place,  but  the 
products  of  the  process  are  developed  into  bone,  thus  forming  the  internal 
callus  (vide  Repair  of  Fracture.  Vol.  I.,  p.  529). 
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Osteomyelitis  in  its  early  stages  is  recognized  by  tlic  dark  red  colour  of  the 
marrow.  Later  on  the  fat  disappears,  and  soft  tissue,  having  the  ordinaiy 
pink  colour  of  granulation  tissue,  takes  its  place.  If  bone  forms  it  appears 
first  in  contact  with  the  pre-existing  osseous  tissue. 

Acute  Diffuse  Osteomyelitis  is  one  of  the  most  serious  affections  of 
bone.  It  occurs  in  two  forms,  traumatic  and  idiopathic.  The  traumatic  is 
usually  of  septic  origin,  and  is  the  direct  consequence  of  decomposition  of  the 
discharges  in  a  wound  communicating  with  the  medullary  canal,  as  in  a 
compound  fracture  or  amputation.  The  products  of  putrefaction  diffuse 
themselves  in  the  soft  tissue  of  the  medulla  and  set  up  acute  inflammation, 
which  rapidly  ends  in  suppuration,  and  often  in  gangrene  of  the  marrow. 
There  is  nothing  peculiar  about  the  j^rocess,  beyond  the  fact  that  the  products, 
being  enclosed  by  the  surrounding  solid  bone  on  all  sides  except  at  the  open- 
ing into  the  canal,  tend  to  diffuse  themselves  rapidly,  often 
extending  to  the  cancellous  tissue  at  the  articular  ends. 

Acute  diflTuse  osteomyelitis  may  result  also  from  the  virus 
of  the  various  infective  inflammations  which  attack  wounds,  as 
erysipelas,  hospital  gangrene,  &c.,  finding  admission  to  the 
medullary  canal.  The  distinction  between  these  specific  inflam- 
mations and  that  arising  from  the  irritation  caused  by  the 
products  of  simple  putrefaction  cannot  usually  be  made,  as  it 
may  be  said  that  infective  traumatic  osteomyelitis  never  arises 
when  the  discharges  of  the  wound  are  in  an  aseptic  condition. 

Idiopathic  Infective  Osteomyelitis  is  rarely  met  with, 
in  this  country  at  any  rate,  l)ut  is  described  as  of  frequent 
occurrence  by  most  German  writers ;  in  fact,  the  cases  which 
most  English  pathologists  describe  as  acute  infective  or  sup- 
purative periostitis,  or  as  acute  necrosis,  are  by  German  writers 
spoken  of  as  acute  osteomyelitis.  Infective  osteomyelitis  has 
been  induced  artificially  by  injuring  a  bone  subcutaneously 
and  then  injecting  putrid  fluids  containing  microscopic 
organisms  into  the  blood-stream.  In  the  human  subject  the 
pus  from  bones  affected  in  this  way  can  always  be  shown  to 
contain  micro-organisms.  The  form  always  met  with  is  *  o'stl™n7cditis  of 
staphylococcus  pyogenes  (see  Vol.  I.,  p.  243).  The  virus  is  fxcS'imf'of the 
believed  to  be  carried  by  the  blood  to  tlie  affected  bone.  What  Eibow-joint. 
it  is  that  determines  the  particular  bone  affected  when 
the  inflammation  commences  in  the  medulla  is  uncertain,  but  when  the  peri- 
osteum is  primarily  affected,  and  the  medulla  only  implicated  by  extension 
through  the  compact  tissue,  the  origin  of  the  process  can  often  be  traced  to  a 
blow. 

A  bone  affected  with  acute  diffuse  osteomyelitis  of  any  form  presents  the 
following  appearances  on  section.  The  medulla  is  in  parts  redder  than 
natural;  and  scattered  htemorrhages  are  commonly  met  with.  In  other  parts 
it  is  paler  in  colour  and  infiltrated  with  pus,  which  here  and  there  is  collected 
in  abscess- cavities  of  various  sizes.  At  each  end  of  the  bone  the  morbid 
condition  extends  into  the  cancellous  tissue,  the  marrow  in  the  spaces  pre- 
senting the  same  appearances.  If  the  osteomyelitis  is  of  the  traumatic  septic 
form,  grey  gangrenous  patches  are  usually  present,  and  the  sawn  bone  is 
abominably  offensive  to  the  smell.    The  compact  tissue  shows  no  definite 
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changes,  but  the  periosteum  is  always  swollen  and  frequently  separated  from 
the  bone  by  the  formation  of  pus  beneath  it. 

Acute  diffuse  osteomyelitis  always  causes  more  or  less  extensive  necrosis 
of  the  compact  tissue,  partly  by  depriving  it  of  its  vascular  supply  when 
suppuration  takes  place,  and  partly  from  extension  of  the  diffuse  inflammation 
into  the  Haversian  canals.  The  veins  of  the  affected  bone  become  inflamed 
and  filled  with  coagulum.  The  thrombi  being  invaded  by  the  infective 
material,  soften  and  disintegrate,  and  the  fragments  bearing  with  them  the 
infective  matter  are  carried  into  the  circulation,  aud  thus  embolic  pyiemia  is 
a  very  common  result. 

Simple  Chronic  Osteomyelitis  occurs  only  as  a  part  of  more  general 
inflammatory  affections  of  bone.  Thus,  in  an  osteoplastic  osteitis,  we  often 
find  the  medullary  canal  encroached  on  by  the  newly-formed  osseous  tissue, 
until  in  some  cases  it  is  completely  filled  by  spongy  bone.  In  necrosis  of  the 
compact  tissue  the  neighbouring  medulla  becomes  chronically  inflamed,  and 
the  products  of  the  process  undergo  ossification. 

Tuberculous  Osteomyelitis  results  from  the  deposit  of  tubercle  in  the 
medulla,  and  must  be  recognised  as  a  distinct  variety  of  tubei'culosis  of  bones. 
The  condition  is  seen  most  frequently  in  the  metacarpal  bones  and  phalanges, 
and  Id  is  here  spoken  of  clinically  as  strumous  dactylitis.  It  usually  results  in 
the  formation  of  a  more  or  less  diffuse  caseous  mass  in  the  interior  of  the  bone. 
Sooner  or  later  the  compact  bone  is  slowly  perforated  by  a  process  of  rarefactive 
osteitis,  and  thus  a  chronic  abscess  forms  beneath  the  periosteum,  and  gradu- 
ally invades  the  superficial  tissues.  The  shafi;  is  often  thickened  by  a  deposit 
of  new  bone  beneath  the  periosteum.  Necrosis  often  occurs,  and  the  seques- 
trum may  present  any  of  the  characters  met  with  in  tuberculous  disease  of 
cancellous  bone.  In  addition  to  those  cases  in  which  a  primary  tuberculous 
osteomyelitis  occurs,  it  occasionally  happens  that  the  medulla  is  invaded 
secondarily  from  a  primary  focus  of  disease  in  the  extremity  of  the  bone. 

Inflammatory  Affections  of  the  Cancellous  Tissue. — The  cancelli 
of  the  spongy  tissue  of  bone  are  composed  of  osseous  tissue  differing  in  no 
respect  save  in  its  arrangement  from  the  compact  substance.  The  spaces 
ai'e  filled  with  a  marrow  in  most  parts  identical  with  that  of  the  medullary 
canal,  but  containing  less  fat.  In  the  vertebraj,  ribs,  and  diploe  of  the  skull, 
the  marrow  is  red,  and  contains  numerous  cells  like  white  corpuscles  and  others 
apparently  intermediate  between  white  and  red.  There  is  no  reason  to  believe 
that  any  -of  the  pathological  changes  observed  in  cancellous  bone  begin  in  the 
osseous  tissue,  the  starting-point  of  every  process,  as  far  as  can  be  ascertained, 
being  the  medulla  filling  the  cancellous  spaces.  The  following  are  the  chief 
inflammatory  processes  met  with  in  the  cancellous  tissue  : — 1.  Acute  diffuse 
osteitis  ;  2.  Rarefactive  osteitis  ;  3.  Osteoplastic  osteitis.  Chronic  inflamma- 
tion of  caucellous  bone  is  in  the  large  majority  of  cases  tuberculous. 

Acute  Diffuse  Inflammation  of  the  Cancellous  Tissue  is  the  same 
process  occurring  in  the  medulla  of  the  cancellous  tissue  as  has  already  been 
described  under  the  name  of  acute  diffuse  osteomyelitis  when  attacking  the 
marrow  of  a  long  bone,  and  arises  under  similar  conditions,  either  as  the 
result  of  the  contact  of  putrid  discharges  in  an  open  wound,  implicating  the 
spongy  tissue  of  a  bone,  or  as  an  infective  process  commencing  without  direct 
communication  with  the  external  air.  In  many  cases  it  is  merely  an  extension 
to  the  ends  of  the  bone  from  the  medullary  canal.    In  it  the  cancellous  spaces 
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become  filled  with  pus,  or  the  medullary  tissue  may  become  gaugrenous.  It 
always  leads  to  necrosis  of  the  osseous  tissue  surrounding  the  spaces. 

Rarefying  Osteitis  is  very  common  in  spongy  bones,  and  forms  the  chief 
pathological  change  in  a  large  proportion  of  the  cases  clinically  spoken  of  as 
caries.  Earefying  osteitis  in  cancellous  bone  is  essentially  the  same  process  as 
in  the  compact  tissue.  Inflammatory  exudation  and  migration  of  white  cor- 
puscles take  place  in  the  medullary  tissue,  and  the  original  structures  disappear 
before  the  inflammatory  new  growth  (Fig.  505).  The  cancelli  become 
gradually  thinned,  being  absorbed  ia  exactly  the  same  way  as  the  lamellae  of 
the  compact  tissue.  A  spiculum  of  bone  removed  from  the  inflamed  area 
shows  the  same  irregular  excava- 
tions or  Howship's  lacunas,  in  most 
of  which  osteoclasts  may  be  seen. 
The  bone-corpuscles  have  frequently 
undergone  fatty  degeneration  ;  some- 
times the  cells  in  the  lacunar  are 
represented  merely  by  oil  globules. 
This  is  due  to  interference  with  the 
nutritiun  of  the  osseous  tissue  con- 
sequent on  the  changes  occurring  in 
the  medulla  of  the  cancellous  spaces. 
Finally  the  bony  tissue  in  the  aftected 
area  may  entirely  disappear,  the 
whole  space  being  occupied  by  soft 
vascular  granulation  tissue. 

Osteoplastic  Osteitis  affects  the 
cancellous  tissue  with  considei'able 
frequency.  It  is  characterized  by 
thickening  of  the  cancelli  by  forma- 
tion of  new  bone  upon  them  at  the 
expense  of  the  medullary  tissue. 
The  spongy  bone  thus  becomes  gradually  denser  in  structure  till  it  may  closely 
resemble  compact  bone.  The  process  of  formation  of  the  new  bone  is  the  same 
as  in  other  parts.  Osteoplastic  osteitis  of  the  compact  tissue  is  often  met  witli 
at  the  circumference  of  an  area  in  which  the  rarefying  process  is  going  on,  and 
thus  not  uncommonly  a  dense  zone  of  bone  is  formed  rouud  a  chronic  abscess 
or  a  sequestrum.  It  is  met  with  also  in  conjunction  with  chronic  inflammatory 
processes  in  the  compact  tissue  and  in  the  neighbourhood  of  sequestra.  In 
other  cases  it  may  occur  as  a  sequence  of  the  rarefactive  inflammation,  the 
formation  of  new  bone  on  the  cessation  of  that  process  exceeding  the  normal 
limits. 

Tuljerculous  Disease.— We  have  already  seen  that  tubercle  of  bone  may 
in  certain  instances  commence  as  a  periostitis  or  as  an  osteomyelitis.  Far  more 
common,  however,  is  its  occurrence  in  the  cancellous  tissue  of  the  articular 
extremities  of  the  long  bones,  or  in  that  of  irregular  bones,  such  as  the  vertebrte 
and  tarsus.  Indeed,  it  is  now  a  generally  accepted  fact  that  the  different 
varieties  of  chronic  inflammation  of  cancellous  tissue — rarefactive  and  osteo- 
plastic— are  in  the  large  majority  of  cases  dependent  upon  a  tuberciflous 
deposit  in  the  bone.  Microscopic  examination  of  the  granulation  tissue  which 
fills  the  cancellous  spaces  shows  the  characteristic  appearances  which  have 


Fig.  505. — Carious  bone  from  a  Case  of  Tuberculous 
Osteitis  of  the  bones  of  tlie  Skull  in  a  child.  At  h 
are  seen  the  so-called  LacuniB  of  Howship :  the 
material  filling  the  dilated  Cancellous  spaces  a  is 
caseous  granulation  tissue. 
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already  been  described  (Vol.  I.,  p.  1086).  The  tubercle  often  assumes  the 
infiltrating  form,  although  definite  tubercle  nodules  may  be  present.  The 
disease  spreads  by  a  process  of  rarefactive  osteitis  until  a  considerable  caseous 
mass  occupies  a  cavity  in  which  the  bony  trabecule  have  been  completely 
destroyed.  The  nature  of  the  changes  in  the  bone  has  been  carefully  studied 
by  Watson  Cheyne.  Around  the  tuberculous  focus  the  cancellous  spaces  are 
filled  with  vascular  fibrous  tissue,  and  the  trabecule  themselves  are  generally 
more  or  less  thickened.  As  the  disease  spreads,  the  fibrous  material  is  invaded 
by  the  tuberculous  granulation  tissue,  and  the  sclerosed  trabecule  are  absorbed. 
In  this  way  the  surface  of  the  bone  is  gradually  reached,  and  infection  of  the 
superficial  structures  or  the  cavity  of  a  joint  occurs.    Cheyne  has  also  pointed 


Fig.  500.— Tulierculous  cavity  in  Head  Fig.  507.— Clironic  rarefactive  osteitis  of  the 

of  Tibia.  Cancellous  Tissue,  with  caseation  of  the 

inflaniniatury  products. 


out  that  a  condition  of  rarefactive  osteitis  may  be  met  with  in  parts  of  the 
bone  at  a  considerable  distance  from  the  focus  of  disease. 

The  following  are  the  most  important  modifications  which  are  met  with  in 
tuberculous  disease  of  cancellous  bone  : — 

{a.)  Caries  with  sumruration.  In  this  condition,  which  is  the  commonest 
form,  chronic  suppuration  results  from  the  admixture  of  the  caseous  tubercle 
with  the  inflammatory  exudation  of  the  surrounding  tissue.  When  the 
disease  reaches  the  surface  of  the  bone  the  periosteum  is  first  raised  by  the 
pus  and  subsequently  perforated,  the  chronic  abscess  then  finding  its  way  to 
the  surface. 

(5.)  Chronic  abscess  of  lone.  In  this  condition  caseation  and  suppuration 
occur  after  the  complete  destruction  of  the  osseous  cancelli.  Osteoplastic 
osteitis  slowly  proceeds  in  the  surrounding  bone  until  the  pus  is  completely 
shut  in  by  a  dense  layer  \vhich  offers  great  obstruction  to  the  spread  of  the 
suppuration.  In  this  way  a  small  collection  of  pus  may  remain  permanently 
encysted  in  the  centre  of  the  bone,  or  eventually  it  may  come  to  the  surface 
through  a  fine  track  and  discharge  itself  beneath  the  pei'iosteum. 
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(c.)  Caries  sicca  or  dry  caries.  In  this  Tariety  of  caries  extensive  destruc- 
tion of  the  bony  matter  may  occur  without  suppuration,  the  granulation  tissue 
being  in  part  absorbed  and  in  part  undergoing  ossification.  Dry  caries  is 
most  commonly  met  with  in  the  bodies  of  the  vertebrae,  and  occasionally  in 
the  articular  surfaces  of  bones,  as,  for  instance,  in  the  head  of  the  humerus. 

{cl.)  Caries  fungosa  or  fungating  caries.  This  name  has  been  applied  to 
those  cases  in  which  the  granulation  tissue  grows  exuberantly,  with  rapid 
destruction  of  the  bony  cancelli.  It  is  most  common  in  the  articular  ends  of 
bones  ;  the  granulation  tissue  fungates  into  the  joint,  after  destruction  of 
the  cartilage,  and  leads  to  secondary  infection  of  the  synovial  membrane. 

(e.)  Necrotic  caries  is  a  very  common  result  of  tuberculous  disease  of 
cancellous  bone.  In  the  process  of  rarefactive  osteitis  above  described  the 
destruction  of  the  bony  trabeculas  takes  place  by  gradual  absorption  through 
the  agency  of  osteoclasts.  Almost  invariably,  however,  minute  fragments  of 
bone  are  found  in  the  tuberculous  tissue  and  represent  portions  of  cancelli 
which  have  become  completely  separated,  and  are  indeed  minute  sequestra.  In 
necrotic  caries  this  same  process  occurs  in  a  more  marked  degree,  and  thus  we 
find  in  the  cavity  of  the  chronic  abscess,  or  imbedded  in  a  mass  of  caseous 
material,  a  portion  of  necrosed  cancellous  bone  often  of  considerable  size.  The 
sequestrum  is  soft  and  spongy  as  the  result  of  the  rarefactive  osteitis  which 
had  already  in  part  destroyed  it  ;  its  enlarged  cancellous  spaces  being  occupied 
by  granulation  tissue. 

In  another  variety  of  necrosis  due  to  tuberculous  osteitis  the  sequestrum 
presents  characters  quite  different  from  those  above  described.  Instead  of 
being  soft  and  spongy  it  is  very  dense  and  sclerosed,  the  microscope  showing 
that  the  trabecute  are  much  thickened,  and  the  cancellous  spaces  occupied 
by  tuberculous  tissue  which  may  be  calcareous.  The  separation  of  such  a 
sclerosed  area  of  bone  as  a  sequestrum  depends  upon  the  spread  of  rarefactive 
osteitis  around  it  with  destruction  of  all  its  connecting  trabecute.  Sequestra 
of  this  kind  are  most  commonly  found  in  the  articular  extremities  of  bones. 
They  are  often  superficial,  and  more  or  less  wedge-shaped,  so  that  Konig  has 
suggested  that  they  are  the  result  of  embolism.  This  view  cannot  be  accepted, 
for,  as  Cheyne  remarks,  it  fails  to  explain  the  fact  that  the  bone  shows  unmis- 
takeable  evidence  of  the  active  growth  which  preceded  its  death. 

When  tubercle  of  bone  becomes  quiescent  or  undergoes  cure,  condensation 
of  the  rarefied  bone  takes  place,  and  the  tuberculous  granulation  tissue  under- 
goes fibroid  degeneration  or  becomes  calcareous.  Remains  of  the  tubercle 
may  however  sometimes  be  found  at  long  periods  after  all  evidences  of  active 
disease  have  disappeared,  a  fact  which  is  in  keeping  with  the  well-known 
tendency  of  the  disease  to  recur  after  years  of  apparent  cure. 

It  is  necessary  here  to  state  that  the  term  Caries  is  applied  to  any  chronic 
destructive  inflammation  of  bone  whatever  its  cause  may  be.  Caries  is  not  a 
disease,  but  is  the  result  of  various  conditions  which  lead  to  rarefactive  osteitis, 
with  or  without  suppuration.  Tubercle  is  undoubtedly  by  far  the  most 
common  cause  of  this  destructive  inflammation  of  bone,  and  it  will  be 
convenient  to  state  the  various  facts  upon  which  this  view  is  based.  In  the 
first  place,  the  histological  characters  of  the  granulation  tissue  which  occupies 
the  cancellous  spaces  and  the  various  changes  which  it  undergoes  are  in  every 
respect  similar  to  those  met  with  in  tuberculous  tissue  elsewhere.  Secondly, 
the  tubercle  bacillus  can  usually  be  demonstrated  in  the  diseased  tissues  if 
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a  prolon2:ed  search  be  made.  The  bacilli  are,  bowever,  few  in  number,  and  it 
is  interesting  that  Watson  Cheyne  has  found  much  difficulty  in  demonstrating 
them  in  cases  of  tuberculous  joint  disease  artificially  produced  in  animals 
by  inoculation  with  pure  cultivations  of  the  organism.  Thirdly,  the  bone 
and  joint  affections  in  question  are  not  uncommonly  associated  with  tubercle 
of  the  lungs  and  other  organs.  Billroth  found  cheesy  tuberculous  deposits  in 
internal  organs  in  54  per  cent,  of  the  cases  of  caries  examined  by  him.  The 
lungs  were  most  commonly  affected.  It  is  probable  that  in  many  of  these  the 
general  infection  was  secondary  to  the  disease  of  the  bone,  though  it  is  quite 
possible  that  in  many  the  reverse  may  have  been  the  case.  Death  from  other 
tuberculous  affections  is  by  no  means  rare,  and  general  tuberculosis  has  been 
known  to  follow  operations  undertaken  for  the  cure  of  the  local  disease. 
Fourthly,  exactly  similar  changes  in  bones  have  been  produced  expei'imentally 
in  animals  by  injecting  into  them  phthisical  sputum,  and  the  pus  from  chronic 
abscesses.  Lastly,  Watson  Cheyne  has  produced  the  typical  "  strumous " 
diseases  of  bones  and  joints  by  the  inoculation  of  pure  cultivations  of  bacilli 
obtained  from  human  tuberculosis.  In  the  case  of  the  bones  the  bacilli  were 
injected  either  into  the  blood-vessels  supplying  the  bone,  or  directly  into  the 
epiphyses  or  medulla.  Tuberculous  inflammation  followed,  with,  in  some  cases, 
typical  disease  in  the  neighbouriug  joints,  expansion  of  the  bone  and  the 
formation  of  new  bone  beneath  the  periosteum. 


CLINICAL    FEATURES    OF    THE    INFLAMMATORY    AFFECTIONS    OF  BONE, 

PERIOSTITIS. 

Inflammation  of  the  Periosteum  is  common  as  a  result  of  injury, 
syphilis,  or  articular  rhe'imatism.  Of  these  causes  rheumatism  is  the  least 
common,  but  the  existence  of  a  true  rheumatic  periostitis  cannot  be  doubted. 
Three  cases  of  this  nature  have  recently  been  recorded  by  Coutts  and  Garrod  ; 
in  all  the  periostitis  affected  the  ulna,  and  was  associated  with  organic  heart 
disease,  joint  swellings,  and  subcutaneous  rheumatic  nodules.  Periostitis 
occasionally  occurs  as  a  sequela  of  other  acute  specific  diseases,  such  as  typhoid 
and  scarlet  fever.  It  may  be  dependent  upon  disease  of  the  subjacent  bone, 
and  frequently  occurs  in  the  neighbourhood  of  joints  as  the  result  of  extension 
from  the  inflamed  ligaments. 

Symptoms. — Simple  Acute  Periostitis  (p.  25G)  resulting  from  injury,  such 
as  a  blow  on  a  superflcial  bone,  as  the  tibia,  is  characterized  by  the  formation 
of  a  swelling-,  fixed  on  the  surface  of  the  bone,  acutely  tender,  and  accom- 
panied by  severe  tensive  aching  pain,  especially  when  the  limb  is  in  a  dependent 
position.  The  skin  may  be  slightly  reddened  and  cedematous.  Under  proper 
treatment  the  symptoms  soon  subside  in  most  cases,  but  occasionally  the 
inflammation  goes  on  to  suppuration.  In  simple  periostitis  the  pus  shows  but 
little  tendency  to  burrow  beneath  the  membrane,  in  this  differing  essentially 
from  the  diffuse  or  infective  subperiosteal  suppuration  to  be  described  presently 
(see  Acute  Infective  Periostitis).  The  simple  subperiosteal  abscess  mny  be 
followed  by  necrosis  of  a  scale  of  bone,  but  more  commonly  after  the  i)iis  is 
evacuated  it  heals  without  further  trouble. 

Subacute  and  Chronic  Periostitis  may  occur  as  a  sequel  of  the  acute  form, 
just  described  ;  or  the  disease  may  from  the  beginning  assume  this  form  when 
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it  is  due  to  syphilis,  rheumatism,  or  occurs  in  a  scrofulous  subject.  Chronic 
periostitis  is  always  accompanied  sooner  or  later  by  the  formation  of  new  bone 
(Osteoplastic  Periostitis,  see  p.  257).  The  symptoms  consist  of  a  hard 
elongated,  but  somewhat  puffy  swelling  without  cutaneous  discoloration — a 
noih — not  distinctly  circumscribed,  and  attended  witli  much  pain  in  the  part, 
especially  at  night,  with  tenderness  on  pressure. 

Treatment. — In  the  treatment  of  the  acute  form  of  the  affection,  the  free 
applications  of  leeches,  with  hot  fomentations,  will  arrest  the  disease,  and  give 
relief  to  the  patient.  Should  pus  form  it  must  be  let  out  by  incision  as  soon 
as  it  is  recognized,  strict  antiseptic  precautions  being  observed  in  order  to 
diminish  the  risk  of  necrosis. 

In  the  more  chronic  form,  the  continued  administration  of  the  iodide  of 
potassium  will  reduce  the  swelling,  remove  the  nocturnal  pains,  and  materi- 
ally improve  the  local  condition  of  the  part.  In  those  cases  of  periostitis 
which  are  of  syphilitic  character,  iodide  of  potassium  may  be  looked  upon 
almost  as  a  specific.  Added  to  this,  repeated  blistering  will  be  of  essential 
service.  If  there  be  much  thickening,  the  parts  suffer  from  the  tension  of  the 
structures  ;  here  considerable  relief  will  be  afforded  by  the  free  division  of  the 
periosteum  dowu  to  the  bone,  either  through  the  skiu,  or  subcutaneously  by 
means  of  a  tenotome. 

CHRONIC    OSTEITIS    AND  PERIOSTITIS. 

By  Chronic  Osteitis  and  Periostitis  is  meant  an  affection  usually  at- 
tacking long  bones,  leading  to  considerable  enlargement,  with  alteration  in 
structure.    A  section  of  the  affected  bone  shows  that  the  periosteum  is 
thickened  and  new  bone  is  being  formed  beneath  it  (Osteoplastic  Periostitis, 
p.  2.')7).    The  compact  tissue  has  become  more  porous  than  natural,  and  from 
the  simultaneous  destruction  of  the  old  bone  and  formation  of  new,  it  often 
shows  a  peculiar  laminated  expansion  of  its  structure,  so  that  a  section  of  it 
presents  an  appearnnce  of  concentric  parallel  layers  (Rarefying  Osteitis  and 
Expansion  of  Bone,  pp.  2G1,  2(55).    The  cancellous  tissue  may  at  the  same  time 
become  denser  than  natural,  and  new  bone  may  form,  filling  the  medullary 
canal  (Osteoplastic  Osteitis  of  the  Cancellous  tissue,  p.  265).    As  the  result  of 
these  changes  in  its  various  component  parts,  the  whole  bone  may  be  con- 
verted into  a  uniform  mass  with  but  little  distinction  between  the  cancellous 
and  compact  tissue.    When  the  process  becomes  extremely  chronic,  as  it  often 
does,  the  osteoplastic  processes  may  be  more  pronounced,  and  the  enlarged 
bone  may  become  extremely  dense  and  ivory-like  in  structure.    Chronic  osteitis 
and  periostitis  may  occur  alone,  but  it  is  more  common  to  find  tliem  associated 
with  necrosis  of  small  portions  of  the  cancellous  or  central  layers  of  the  com- 
pact tissue,  or  with  the  presence  of  a  chronic  abscess  in  the  cancellous  tissue. 
The  disease  may  affect  the  whole  length  of  a  bone  (Fig.  509),  or  may  be 
limited  to  one  end.    When  it  occurs  in  young  subjects  it  is  often  accompanied 
by  early  union  of  the  epiphyses,  which  may  cause  shortening  from  want  of 
growth.    In  other  cases  in  which  the  middle  part  of  the  bone  is  chiefly 
affected,  elongation  may  take  place.    I  have  seen,  as  the  result  of  chronic 
osteitis,  the  tibia  from  one-and-a-half  to  two  inches  longer  than  its  fellow. 

Causes. — Chronic  osteitis  may  arise  from  various  causes.    In  some  cases 
it  is  met  with  in  strumous  children,  and  appears  to  arise  from  slight  injury 
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or  from  exposure  to  cold.  In  those  cases  in  which  it  is  limited  to  one  end 
of  a  bone,  it  is  often  due  to  the  irritation  caused  bj  the  presence  of  a  small 
tuberculous  centre  deeply  seated  in  the  cancellous  tissue.  When  the  middle 
part  of  the  bone  is  affected,  especially  before  cessation  of  growth,  it  will  not 
uncommonly  be  found  to  be  due  to  hereditary  syphihs.  In  adult  life  it  is 
often  one  of  the  effects  of  acquired  syphilis. 

Symptoms. — The  symptoms  of  chronic  osteitis  consist  of  enlargement  of  the 
affected  bone,  with  deeply  seated  pain  in  and  great  tenderness  of  the  limb  ; 
the  pain,  as  in  periostitis,  is  greatly  increased  at  night,  and,  when  the  disease 
is  chronic,  is  much  influenced  by  the  state  of  the  weather.  There  is  no  danger 
connected  with  this  condition  ;  but  it  often  becomes  distressing  from  the 
severity  of  the  tensive  and  nocturnal  pain  accompanying  it.  In  strumous 
subjects  there  is  always  considerable  probability  that  the  condition  is 
secondary  to  a  central  tuberculous  focus,  and  this  may  lead  to  necrosis  or 
caries  with  chronic  suppuration. 

Treatment. — In  chronic  osteitis  and  periostitis,  when  the  bone  has  become 
thickened  and  enlarged,  but  little  can  be  done  in  the  way  of  cure.  The  ad- 
ministration of  iodide  of  potassium  with  occasional  application  of  blisters 
will  however  do  much  to  arrest  the  progress  of  the  disease  and  relieve  pain, 
especially  in  those  cases  in  which  there  is  a  syphilitic  taint.  Should  these 
means  fail  to  give  relief,  and  the  pain  continue  of  an  excessively  distressing 
and  persistent  character,  I  have  found  the  operation  of  li7iear  osteotomy  of 
great  service.  An  incision  about  three  inches  long  is  made  directly  down 
on  the  chronically  inflamed  and  indurated  bone,  being  carried  through  the 
periosteum,  so  that  the  scalpel  grates  upon  the  bone.  By  means  of  a  Hey's 
saAV  this  cutis  extended  into  the  substance  of  the  bone  as  far  as  the  medullary 
canal,  or  deeply  into  the  cancellous  tissue.  Some  bleeding  occurs,  but  it  can 
always  be  arrested  by  position  and  pressure.  The  wound  is  then  closed.  In 
this  way  tension  is  taken  off ;  and  the  pain,  which  appears  to  be  dependent  on 
the  compression  of  inflamed  bone  by  its  own  condensed  structure,  is  at  once 
relieved.  "  Linear  osteotomy  "  is  an  operation  especially  ai3plicable  to  osseous 
nodes  of  the  long  bones,  or  to  chronic  osteitis  of  the  articular  ends  of  the  tibia, 
and  is  a  far  less  severe  mode  of  treatment  than  trephining  the  bone,  which 
has  occasionally  been  adopted  in  such  cases  ;  while  it  is  equally  efficacious. 
After  a  time,  when  the  progress  of  the  disease  ceases,  the  enlarged  bone  does 
not  give  rise  to  any  very  serious  inconvenience,  except  such  as  may  be 
occasioned  by  its  bulk. 

CHRONIC   ABSCESS    OF  BONE. 

Chronic  aljscesses  in  bone  are  usually  met  with  in  the  cancellous  tissue, 
and  occur  with  special  frequency  in  the  head  and  lower  end  of  the  tibia.  The 
abscess  forms  as  the  result  of  rarefying  osteitis  of  a  localized  portion  of  the  can- 
cellous tissue  (p.  265).  This  process  continues  till  the  bony  cancelli  are  com- 
pletely destroyed.  Subsequently  the  inflammatory  products  undergo  fatty 
degeneration  and  soften,  forming  thick  curdy  fluid  containing  few  recognizable 
pus  cells  and  large  quantities  of  fatty  <?e5m.  The  process  may  continue  gradu- 
ally to  extend,  and  may  thus  undermine  the  contiguous  cartilage,  and  eventually 
the  abscess  may  burst  into  the  neighbouring  joint  (Fig.  508).  The  tendency 
for  the  pus  to  burrow  in  this  direction  is  increased  by  the  want  of  formation 
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of  any  new  bone  beneath  the  cartilage,  while  it  readily  takes  place  under  the 
periosteum.  In  young  subjects  before  the  union  of  the  epiphyses,  the 
pus  commonly  finds  its  way  to  the  surface  through  the  soft  tissue  be- 
tween the  epiphysis  and  the  diaphysis.  Very  frequently,  however,  the  disease 
becomes  excessively  chronic.  The  abscess  is  then  of  small  size  and  deeply 
seated  in  the  cancellous  tissue.    The  inflammation  in  the  bone  immediately 
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the  cavity  in  tliese  cases  often  assumes  the 
osteoplastic  form,  and  the  collection  of  pus  becomes 
surrounded  by  a  wall  of  excessively  dense  hard  bone,  and 
in  this  state  it  may  remain  unchanged  for  many  months 
or  even  years.  The  irritation  caused  by  the  presence  of 
the  pns  usually  gives  rise  to  chronic  inflammatory  changes 
in  the  neighbouring  compact  tissue  and  periosteum. 
These  assume  the  form  described  in  the  previous  page  as 
"chronic  osteitis  and  periostitis,"  and  produce  consider- 
able enlargement  of  the  affected  end  of  the  bone.  Chronic 
abscesses  have  occasionally,  but  more  rarely,  been  met 
with  in  the  medullary  canal. 

The  quantity  of  pus  contained  in  a  chronic  abscess  of 
bone  is  usually  very  small,  amountiug  to  one  or  two 
di'achms,  but  Stanley  has  recorded  cases  in  which  an 
ounce  or  more  was  found. 

It  may  happen  that  degeneration  of  the  inflammatory 
products   or   suppuration  may  take  place  before  the 
rarefying  process  has  advanced  far  enough  to  cause  complete  destruction 
of  the  cancellous  tissue.     The  undestroyed  bone  then  perishes,  becomes 
separated  from  the  surrounding  parts,  and  lies  loose  in  the  cavity  of  the 
abscess. 

In  some  cases  abscess  of  bone  is  associated  with  chronic  osteitis  of  a  con- 
sidei'able  portion  or  the  whole  of  the  shaft,  the  bone  becoming  great! v 
enlarged,  thickened,  and  generally  diseased  from  end  to  end.  Fig.  509  is  a 
representation  of  a  section  of  the  tibia  in  such  a  state  of  combined  suppu- 
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ration  and  inflammatory  hypertrophy,  removed  by  amputation  from  a  woman 
who  had  suffered  for  twenty-three  years  from  the  disease. 

The  Causes  of  Chronic  Abscess  of  Bone  are  often  somewhat  doubtful. 
It  occurs  almost  exclusively  in  scrofulous  subjects,  and  there  can  be  no  doubt 
that  the  immediate  cause  in  a  very  large  proportion  of  cases  is  the  deposit  of 
tubercle  in  the  medulla  of  the  cancellous  tissue.  This  sets  up  inflammation 
around  it,  and  finally  softens  in  the  same  way  as  in  other  parts.  In  some 
cases  the  disease  arises  apparently  from  injury. 

The  Symptoms  of  chronic  abscess  of  bone  are  usually  of  the  following 
character.  The  patient,  perhaps  after  the  receipt  of  an  injury,  has  noticed 
that  at  one  spot  the  alfected  bone  has  become  swollen  and  painful  ;  the  skin 
covering  it  preserves  its  natural  colour  in  the  majority  of  cases,  but  in  some 
instances  becomes  red,  glazed,  and  cedematous  ;  the  pain,  which  is  of  a  lan- 
cinating and  aching  character,  is  usually  remittent,  often  ceasing  for  days, 
weeks,  or  months,  and  then  I'eturning,  under  the  influence  of  very  trivial 
causes,  with  its  original  severity.  It  is  especially  troublesome  at  night,  and 
is  always  associated  with  a  degree  of  tenderness  of  the  part  ;  and,  indeed,  in 
the  intervals  of  its  accession,  it  will  be  found  on  careful  examination  that 
there  is  always  one  tender  spot  in  the  enlarged  and  indurated  bone.  The 
long  persistence,  for  years  perhaps,  of  these  signs  will  usually  point  to  the 
existence  of  a  small  circumscribed  abscess  under  the  thickened  wall  of  the 
bone.  It  must  be  borne  in  mind,  however,  that  the  same  local  symptoms  may 
be  induced  by  four  conditions  :  1.  By  a  chronic  abscess  without  necrosis. 
2.  By  the  inclusion  of  a  small  piece  of  dead  bone  surrounded  by  pus  within  a 
dense  and  impervious  casing.  3.  By  simple  or  syphilitic  osteitis  and 
periostitis  (p.  2G9,  and  Vol.  I.,  p.  1157),  without  suppuration  or  necrosis  ;  and, 
4.  By  the  growth  of  a  tumour  within  the  bone.  For  all  practical  purposes 
the  diagnosis  is  of  little  consequence,  as  the  operative  procedure  is  the  same, 
whether  the  symptoms  arise  from  the  confinement  of  a  few  drops  of  pus  or 
from  the  inclusion  of  necrosed  bone,  and  the  diagnosis  of  the  presence  of  a 
tumour  can  often  be  made  only  by  a  similar  operation. 

The  danger  of  chronic  abscess  of  the  end  of  a  long  bone  will  greatly  depend 
on  its  proximity  to  the  articular  surface.  If  near  this,  it  will  probably  lead  to 
perforation  of  the  cartilage,  so  that  the  pus  enters  the  joint,  which  then 
becomes  acutely  inflamed  and  often  destroyed.  If  the  abscess  is  due  to  the 
presence  of  softening  tubercle  the  synovial  membrane  may  become  infected, 
and  chronic  tuberculous  disease  of  the  joint  may  thus  be  set  up. 

If  the  chronic  abscess  be  situated  in  the  diaphysis  near  the  junction  of  the 
epiphysis  with  the  shaft,  this  event  is  not  so  likely  to  occur.  The  surrounding- 
bone  simply  becomes  thickened  ;  and  though  the  health  may  suffer  from  the 
constant  wearing  pain,  the  joint  is  not  in  peril,  and  relief  may  readily  be 
given  by  operation. 

Treatment. — As  a  circumscribed  abscess  in  bone  cannot  perforate  the  dense 
osseous  structure  overlying  it  by  any  process  analogous  to  the  pointing  and 
discharge  of  an  abscess  in  the  soft  parts,  it  becomes  necessary  for  the  Surgeon 
to  open  up  a  vent  for  the  pus.  In  some  cases  simple  linear  osteotomy,  as 
described  at  p.  270,  may  be  practised  ;  but  should  the  bone  be  much  thickened 
and  the  osseous  structures  greatly  indurated,  an  efficient  aperture  can  only  be 
made  by  means  of  the  trephine  or  gouge.  Before  performing  this  operation 
the  point  of  greatest  tenderness  should  be  accurately  marked  on  the  skin. 
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The  limb  having  been  made  bloodless  by  Esmarch's  method,  the  boue  is 
exposed  by  a  free  incision  over  the  tender  area.  The  edges  of  the  incision 
being  held  apart  with  blunt  hooks,  the  periosteum  is  divided  and  reflected  with 
a  Langenbeck's  (Fig.  510)  or  T-shaped  elevator. 

A  bone  trephine  is  then  applied,  or  the  dense  bone  may  be  carefully  cut  away 
with  a  gouge  (Fig.  511)  and  mallet. 

The  diseased  cavity  will  very  commonly  at  once  be  opened  in  this  way.  It 
may  contain  curdy  pus,  and  the  sclerosed  bone  surrounding  it  may  be  covered 
with  a  thin  layer  of  soft  granulation  tissue  ;  or  a  sequestrum  may  be  found 
surrounded  by  a  layer  of  caseous  tuberculous  tissue.  In  either  case  the  cavity 
must  be  thoroughly  scraped  out  with  a  Yolkmann's  sharp  spoon,  and  any  over- 
hanging bone  should  be  removed  with  the  gouge,  so  that,  if  possible,  the 
opening  may  in  every  direction  be  as  extensive  as  the  cavity  itself.  If,  how- 
ever, no  cavity  be  found  the  Surgeon  must  not  be  disappointed,  but  should 
pierce  the  neighbouring   osseous  tissue  in  diffei'ent  directions  by  means 
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of  a  gouge,  when  perhaps  the  abscess  will  be  opened  ;  should  it  not  be  so, 
the  patient  will  still  in  all  probability  be  materially  benefited  by  the  removal  of 
the  circle  of  bone,  and  the  consequent  relief  to  the  compression  of  the  osseous 
tissue. 

The  operation  should,  if  possible,  be  perfoi'med  with  antiseptic  precautions. 
The  cavity  should  be  thoroughly  cleaned  with  a  small  piece  of  sponge  soaked 
in  some  antiseptic  solution,  (as  chloride  of  zinc,  gr.  xx.  to  3]'.),  in  order  to 
remove  any  fragments  of  necrosed  bone  or  saw-dust.  It  may  then  be  dressed 
with  any  efficient  antiseptic  dressing,  which  should  be  firmly  applied  before 
the  tourniquet  is  removed,  the  cavity  in  the  bone  being  plugged  with  strips 
of  gauze.  At  the  subsequent  dressings  careful  plugging  will  be  required  to 
prevent  the  superficial  wound  from  closing  before  the  deeper  parts  have 
healed. 

In  some  cases,  when  the  cavity  is  small,  plugging  is  unnecessary,  and  a  dry 
wool  dressing  may  be  left  unchanged,  if  all  goes  on  well,  for  a  week  or  even  a 
month  if  no  discharge  soaks  through.  If  decomposition  can  be  prevented  the 
cavity  often  becomes  fillM  with  blood-clot  into  which  the  granulation  tissue 
sprouts  from  the  surrounding  bone,  until  in  two  or  three  weeks  it  may  be  com- 
pletely closed.  If  the  cavity  becomes  filled  with  septic  discharges  the  process 
of  healing  is  much  delayed.  Subsequently  the  granulation  tissue  develops  into 
bone  and  the  limb  recovers  its  former  strength  and  utility. 
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DIFFUSE    SEPTIC  OSTEOMYELITIS. 

DiflFuse  acute  inflammation,  ending  in  suppuration  of  the  medullary  tissue 
of  a  bone,  may  arise  as  a  consequence  of  open  wounds,  such  as  compound 
fractures  or  amputations,  or  may  occur  as  an  acute  disease  arising  without 
evident  cause.  I  shall  here  deal  only  with  the  former  condition,  the  latter 
being  most  conveniently  considered  when  discussing  the  affection  commonly 
known  in  this  country  as  "  acute  necrosis." 

Diffuse  septic  osteomyelitis  was  formerly  a  common  consequence  of  injuries 
by  which  the  medullary  canal  was  opened,  such  as  compound  fractures  or 
amputations,  and  it  Avas  also  often  met  with  when  the  cancellous  tissue  only 
was  implicated,  as  in  excision  of  the  knee.  Compound  fissured  fractures  of 
the  long  bones,  such  as  result  from  gunshot  wounds,  are  specially  prone  to  be 
followed  by  it.  The  condition  is  essentially  connected  with  decomposition  of 
the  discharges  of  the  wound  through  which  the  bone  has  been  exposed,  and 
more  esj^ecially  with  the  presence  of  septic  matter  pent  up  in  contact  with  the 
open  medullary  canal  or  cancellous  tissue.  The  improved  treatment  of  wounds 
and  the  use  of  antiseptics  have  now  almost  abolished  it  in  civil  practice  though 
it  is  still  not  uncommon  in  military  surgery. 

In  certain  rare  cases  diffuse  osteomyelitis  has  been  met  with  as  the  result  of 
subcutaneous  injuries.  In  the  majority  of  these  cases  it  forms  a  secondary 
effect  of  general  blood-poisoning  from  a  foul  wound  in  some  other  part  of  the 
body.  That  this  is  the  most  probable  explanation  of  these  cases  is  shown  by 
the  fact  that  simple  fractures  can  be  made  to  suppurate  in  animals,  and 
osteomyelitis  can  often  be  induced  in  the  injured  bone  by  injecting  septic 
matter  into  the  blood-stream. 

The  pathology  of  the  process  is  not  difficult  to  understand.  If  septic 
matter  be  pent  up  in  the  deep  parts  of  a  wound  in  contact  with  the  opened 
cancellous  tissue  or  the  medullary  canal,  the  products  of  decomposition  will 
readily  diffuse  themselves  into  the  soft  medullary  tissue.  This  becomes 
acutely  inflamed,  and  pus  is  rapidly  formed  ;  or  owing  to  the  confined  space 
in  which  the  medullary  tissue  is  contained,  the  inflammatory  swelling  may 
arrest  the  circulation  and  cause  gangrene.  Whether  it  ends  in  gangrene  or 
in  suppuration  the  products  of  the  inflammation  in  their  turn  decompose,  and 
thus  the  process  rapidly  spreads  throughout  the  medulla.  Simple  putre- 
faction is  thus  sufficient,  in  most  cases,  to  explain  the  phenomena  of  diffuse 
osteomyelitis,  without  supposing  that  any  specific  virus  is  present.  It  is 
probable,  however,  that  in  many  cases  the  wound  is  really  infected  with  some 
specific  virus  analogous  to  that  of  phlegmonous  erysipelas  or  spreading- 
gangrene,  for  diffuse  osteomyelitis  may  attack  several  patients  in  one  ward  at 
the  same  time,  and,  in  fact,  is  predisposed  to  by  all  those  conditions  which 
have  already  been  described  as  influencing  the  occurrence  of  other  infective 
processes  in  wounds.  The  pus  and  gangrenous  medulla  are  always  found  to 
contain  microscopic  organisms,  but  they  are  not  uniform  in  chai'acter.  The 
process  is  often  accompanied  by  offensive  decomposition  and  blackening  of 
the  gangrenous  tissues  from  the  generation  of  sulphuretted  hydrogen.  Septic 
osteomyelitis  is  one  of  the  most  common  causes  of  embolic  pyaemia.  The 
connexion  between  these  conditions  has  been  specially  pointed  out  by  Fayrer, 
who  has  had  abundant  op])ortunities  of  studying  the  disease  in  India.  The 
frequency  with  which  pyaemia  follows  this  affection  is  due  to  the  fact  that  the 
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veins  of  bone,  lying  as  they  do  in  rigid  canals,  cannot  collapse,  a  condition 
highly  favourable  to  the  extension  of  thrombosis.  The  thrombi  thus  formed 
become  impregnated  with  the  products  of  the  unhealthy  process,  disintegrate, 
and  are  washed  on  into  the  blood-stream,  causing  centres  of  suppuration 
wherever  they  lodge.  It  is  tliis  that  makes  septic  osteomyelitis  a  most 
dangerous  and  often  fatal  disease. 

Fat-embolism  has  been  observed  in  many  cases  of  acute  osteomyelitis,  the 
liquid  fat  from  the  broken  down  marrow  being  forced  into  the  vessels  or 
lymphatics  by  the  pressure  of  the  inflammatory  exudation.  If  the  emboli  arc 
impregnated  with  the  products  of  decomposition,  they  may  give  rise  to 
abscesses  in  distant  parts  where  they  lodge. 

If  the  patient  escape  the  dangers  of  pytemia,  the  disease  almost  invariably 
leads  to  more  or  less  extensive  necrosis  affecting  chiefly  the  inner  layer  of  the 
compact  tissue.  The  long  sequestra  once  so  frequent  in  stumps,  especially 
after  amputation  of  the  thigh,  were  the  result  of  this  process  (see  Vol.  I., 
p.  77). 

After  death,  the  appearances  presented  by  the  inflamed  bone  will,  if  it  have 
been  the  seat  of  compound  fracture,  usually  be  most  marked  in  the  upper 
fragment ;  if  it  have  been  the  seat  of  amputation  or  excision,  they  will 
extend  through  the  whole  of  the  bone  that  is  left.  The  periosteum  and 
outer  surface  of  the  bone  will  appear  to  be  slightly  injected.  On  making 
a  longitudinal  section  of  the  bone,  the  medullary  canal  is  found  to  be 
filled  with  pus  or  a  reddish  puriform  fluid,  often  abominably  offensive  ;  the 
medulla  is  swollen,  soft,  pulpy,  of  a  deep  red  or  reddish-brown  colour  ;  the 
compact  bone  has  a  pinkish  tinge,  and  the  cancellous  osseous  structure  is  often 
of  a  bright  rosy  hue.  In  a  case  of  compound  fracture,  the  contrast  between 
the  deep  coloration  of  the  inflamed  portion  of  bone  and  the  naturally  pallid 
appearance  presented  by  that  which  is  not  diseased,  and  more  particularly  the 
deep  red  hue  of  the  medulla  in  the  one,  and  the  pale  yellowish  waxy-looking 
fat  filling  the  medullary  canal  in  the  other,  is  most  striking.  Fayrer  describes 
the  medullary  canal,  in  advanced  stages  of  the  disease,  as  being  filled  with  a 
mass  of  dead  blackened  medulla,  debris  of  bone,  and  pus. 

Symptoms. — In  acute  osteomyelitis,  after  an  injury  to  or  an  operation 
involving  the  bone,  the  limb  swells,  and  there  is  deep-seated  severe  aching 
pain  with  much  tenderness.  Abscesses  form,  often  unconnected  with  the 
original  wound,  and  profuse  suppuration  is  established.  The  suppuration  may 
amount  to  many  ounces  of  pus  in  the  day,  and  the  discharge  is  often  dark- 
coloured  and  fetid.  The  soft  parts  retract  from  the  bone,  and  this  where 
exposed  is  dry,  yellow  and  dead,  being  denuded  of  periosteum.  Septic  inflam- 
mation and  suppuration  of  the  diploe  are  not  uncommon  in  head  injuries. 
In  such  cases  the  scalp  is  swollen,  the  periosteum  loosened  from  tlie  bone,  and 
the  outer  table  dry  and  bare.  If  the  outer  table  be  cut  away  after  death, 
the  diploe  will  be  found  infiltrated  with  ofiensive  pus. 

The  consiitutioiial  s//)nj}foms  are  those  of  severe  septic  fever.  The  tempera- 
ture is  seldom  below  103°  F.  In  many  cases  the  symptoms  soon  become  those 
of  acute  pygemia.  If  the  patient  escapes  pytemia  the  fever  subsides,  and 
subsequent  symptoms  are  merely  those  dependent  upon  the  presence  of  the 
necrosed  bone. 

Treatment  consists  in  supporting  the  patient's  strength  by  a  tonic  and 
stimulating  regimen,  and  by  scrupulous  attention  to  hygienic  rules. 
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The  less  acute  forms  of  the  disease  call  for  no  treatment  beyond  atten- 
tion to  cleanliness  while  the  sequestra  are  becoming  loose  enough  for 
removal. 

In  the  more  acute  forms  which  threaten  to  terminate  in  pytemia,  nothing 
can  be  done  so  far  as  the  affected  bone  is  concerned,  except  its  removal  ;  but 
whether  this  should  be  done  in  the  continuity  of  the  bone  or  at  the  joint  above, 
is  a  question  on  which  different  opinions  are  entertained  among  surgical 
authorities.  If  an  operation  be  performed  upon  the  continuity  of  a  bone 
affected  with  diffuse  suppuration  in  the  medullary  canal,  the  septic  inflamma- 
tion will  almost  certainly  recur  in  the  part  of  the  bone  which  is  left.  Hence, 
it  has  been  strongly  urged  by  some  Surgeons,  especially  by  J.  Roux,  that  the 
operation  should  be  performed  at  the  joint  above  the  diseased  bone,  in  prefer- 
ence to  amputation  through  its  continuity.  Roux,  who  had  extensive  experience 
in  the  Italian  war  of  1859,  successfully  disarticulated  the  thigh  at  the  hip- 
joint,  in  four  cases  of  osteomyelitis  consequent  on  gunshot  injuries  of  the 
lower  end  of  the  femur.  Of  22  cases  in  which  he  performed  secondary  dis- 
articulation at  other  joints  for  osteomyelitis,  all  recovered  ;  whereas  every  case 
terminated  fatally  in  which  the  amputation  was  performed  through  the  con- 
tinuity of  the  injured  bone  after  the  battles  of  Magenta,  Montebcllo,  Marig- 
nano,  and  Solferino.  On  the  other  hand,  Larrey  did  not  consider  disarticula- 
tion absolutely  indispensable,  even  in  cases  of  acute  osteomyelitis  ;  and  Long- 
more  has  met  with  cases  in  which  recovery  has  followed  the  simple  removal  of 
portions  of  dead  bone — the  disease  in  these  instances  having  assumed  a  chronic 
form.  Fayrer  advises  that,  where  osteomyelitis  is  suspected  to  be  present  in 
a  stump  after  amputation,  the  medulla  should  be  examined  with  a  probe.  If 
this  soon  impinge  on  healthy  bleeding  medulla,  the  Surgeon  may  wait  for  the 
efforts  of  nature  to  throw  off  the  diseased  bone  ;  if,  on  the  other  hand,  the 
probe  encounter  only  dead  bone  and  pus,  then  the  sooner  amputation  is 
performed  the  better. 

The  special  danger  in  osteomyelitis  consists  in  the  tendency  to  the  super- 
vention of  osteophlebitis  and  pyaemia  ;  and,  in  deciding  upon  the  amputation 
or  exarticulation  of  a  bone  thus  affected,  it  is  of  the  first  importance  not  to 
delay  the  operation  until  pyemic  symptoms  have  set  in.  There  is  a  period 
between  the  development  of  the  local  inflammation  and  the  pyaemic  infection, 
which  should  not  be  allowed  to  pass.  During  this  period  the  patient  is  affected 
by  septic  fever,  but  there  are  no  rigors.  If  once  the  characteristic  rigors 
and  the  irregular  temperature  and  profuse  sweats  of  pyeemia  have  set  in,  I 
believe  that  operation  can  be  of  no  use,  as  the  patient  will  certainly  perish 
from  secondary  abscesses  or  general  blood-poisoning.  But,  before  rigors  have 
occurred,  the  amputation  may  be  done  with  a  good  prospect  of  success.  The 
unsuccessful  results  of  the  treatment  of  this  disease  render  it  all  the  more 
imperatively  necessary  to  prevent  it  by  the  adoption  of  efficient  antiseptic 
dressing  and  proper  attenton  to  the  hygienic  surroundings  of  the  patient. 
In  military  practice,  however,  this  is  not  always  possible. 

It  has  been  suggested,  instead  of  amputating  at  once,  to  scoop  out  the 
medulla  with  a  sharp  spoon  and  to  introduce  iodoform  into  the  canal.' 
Perkowski  has  recorded  8  cases  in  which  he  carried  out  this  treatment  when 
the  symptoms  of  osteomyelitis  had  set  in  after  amputations.  In  three  the 
whole  of  the  medullary  canal  remaining  was  scraped  out,  and  in  the  other  five 
a  length  of  from  1|  to  3  inches  was  treated  in  this  way  ;  all  recovei'ed  without 
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pysemia.  The  treatment  certainly  deserves  a  trial  when  amputation  is  for  any 
reason  unadvisable. 

ACUTE  NECROSIS. 

Acute  Necrosis  is  an  acute  infective  inflammation  almost  exclusively 
met  with  before  the  growth  of  the  skeleton  is  complete.  The  affection  is 
known  by  many  other  names,  such  as  acute  diffuse  periostitis,  phlegmonous 
periostitis,  infective  periostitis,  infective  periostitis  and  osteomyelitis,  acute 
infective  osteomyelitis,  acute  suppurative  epiphysitis,  necrosial  fever  and  bone- 
typhus  ;  but  the  term  "  acute  necrosis  "  is  perhaps  the  best  in  the  present 
state  of  our  knowledge,  as  it  does  not  imply  any  theory  as  to  the  exact  nature 
of  the  disease  and  starting-point  of  the  inflammation. 

Symptoms. — A  typical  case  of  acute  necrosis  presents  the  following  symp- 
toms. The  patient  is  usually  a  child  below  the  age  of  puberty,  and  most  com- 
monly a  male.  He  is  often  strumous  and  usually  in  somewhat  feeble  health, 
possibly  the  result  of  a  recent  attack  of  some  acute  specific  disease,  as  scarlet 
fever  or  measles.  There  is  in  most  cases  a  history  of  some  slight  injury,  but 
this  is  by  no  means  constant.  The  attack  begins  with  a  sudden  invasion  like 
that  of  a  specific  fever.  There  is  high  temperature,  often  reaching  105°  F.  or 
even  higher,  occasionally  with  a  rigor  or  convulsion.  Headache,  loss  of 
appetite,  thirst,  and  sometimes  vomiting  or  diarrhoea  are  present.  At  first 
the  local  affection  may  escape  observation,  and  such  cases  are  not  unfrequently 
mistaken  at  the  commencement  for  one  of  the  acute  specific  diseases.  By  the 
second  or  third  day,  however,  the  local  symptoms  becoine  manifest.  The  parts 
covering  one  of  the  long  bones,  most  commonly  the  tibia,  femur  or  humerus, 
are  found  to  be  swollen  and  acutely  tender.  At  first  the  skin  is  pale,  but  it 
soon  becomes  reddened.  By  the  fourth  or  fifth  day,  or  sometimes  not  till  the 
end  of  a  week,  distinct  fluctuation  is  recognized,  often  extending  over  the 
whole  of  the  shaft  of  the  affected  bone.  At  this  time  on  moving  the  limb, 
distinct,  though  somewhat  soft  crepitus  may  be  felt,  and  it  will  then  be  found 
that  one  or  sometimes  both  the  epiphyses  may  be  loosened  from  the  diaphysis. 
As  a  rule  the  joints  escape,  but  occasionally  one  or  both  of  the  articulations 
into  which  the  bone  enters  become  distended  with  fluid.  If  at  this  stage  an 
incision  be  made  into  the  swollen  parts  down  to  the  bone,  a  large  quantity  of 
pus  escapes,  and  on  inserting  the  finger  the  greater  part  of  the  diaphysis  may 
be  felt  to  be  denuded  of  its  periosteum.  All  this  time  the  febrile  disturbance 
persists,  and  by  the  end  of  a  week  may  assume  the  ordinary  characters  of 
pysemia.  Symptoms  of  pneumonia,  pleurisy  and  pericarditis  and  endocarditis 
may  supervene  and  death  take  place  before  the  abscess  has  been  opened.  The 
disease  does  not,  however,  always  run  this  typical  course.  The  following  are 
the  chief  modifications  met  with.  The  threatened  suppuration  in  some  very 
rare  cases  does  not  take  place.  The  inflammation  of  the  periosteum  gradually 
subsides  in  intensity,  and  assumes  the  osteoplastic  form.  A  case  of  this  kind 
occurred  lately  in  University  College  Hospital  in  a  youth  aged  about  19. 
No  suppuration  took  place,  the  acute  symptoms  rapidly  subsided,  and  the 
femur  became  gradually  enlarged  to  more  than  double  its  natural  size  through- 
out the  whole  shaft,  from  formation  of  new  bone  under  the  periosteum.  In 
other  cases,  although  pus  forms  early,  the  extent  to  which  the  periosteum  is 
raised  from  the  bone  is  more  limited,  being  confined  to  one  end  or  the  middle 
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of  the  shaft.  In  these  cases  the  course  of  the  disease  is  usually  less  acute, 
and  the  abscess  may  become  localized  and  gradually  point  towards  the  surface. 
Separation  of  the  epiphyses  is  by  no  means  a  constant  occurrence  ;  the 
younger  the  patient  the  more  likely  is  it  to  occui'.  Billroth  states  that  a 
disease  of  exactly  the  same  character  may  occur  in  adults,  but  this  is  somewhat 
doubtful. 

Pathology. — Acute  necrosis  must  be  regarded  as  an  example  of  an  acute 
infective  suppuration  and  not  as  a  specific  disease.  The  fact  that  the  pus  in 
acute  necrosis  contains  micrococci  was  demonstrated  by  Liicke  and  Klebs  as 
long  ago  as  187J:.  In  1880  Pasteur  cultivated  the  organisms  obtained  from  a 
case  of  this  disease,  and  pointed  out  their  similarity  or  identity  with  those  he 
had  found  in  common  boils  ;  and  the  further  researches  of  Becker  in  1883,  and 
Eosenbach  in  1884,  added  greatly  to  our  knowledge  of  the  characters  and 
properties  of  the  micrococcus.  Indeed  it  is  now  recognized  that  the  organism 
is  most  commonly  the  staphylococcus  pyogenes  aureus  or  albus  (Vol.  I.  p.  243), 
which  is  by  far  the  most  frequent  cause  of  all  forms  of  acute  suppuration. 
The  streptococcus  pyogenes  is  much  less  commonly  met  with,  but  it  has  been 
found  in  some  instances  by  Lannelongue  and  Achard.  Reference  has  already 
been  made  to  the  experiment  of  Garre,  who,  by  rubbing  a  pure  cultivation 
from  a  case  of  acute  necrosis  into  his  arm,  caused  the  development  of  a  crop 
of  boils. 

The  starting-point  of  the  acute  suppuration  probably  varies,  but  in  the 
majority  of  cases  it  begins  either  beneath  the  periosteum  or  between  the 
diaphysis  and  the  cartilage  of  the  epiphysis.  In  Germany  and  France  the 
disease  is  more  commonly  described  as  acute  osteomyelitis,  and  the  suppuration 
is  believed  to  commence  in  the  medulla.  There  is  no  doubt  that  in  fatal  cases 
it  is  very  common  to  find  the  medulla  inflamed  and  often  suppurating,  but 
this  is  by  no  means  constant,  and  in  many  cases  at  least  is  evidently 
secondary.  In  a  case  which  lately  occurred  in  University  College  Hospital,  a 
section  of  the  bone  showed  the  medulla  to  be  inflamed  on  one  side  only,  in 
contact  with  the  part  of  the  compact  tissue  which  w^as  denuded  of  its  perios- 
teum, the  remainder  of  the  marrow  being  perfectly  healthy.  The  inflamma- 
tion was  evidently  of  a  more  recent  date  than  that  of  the  periosteum.  In  the 
early  stages  it  may  be  possible  to  decide  whether  the  suppuration  began 
beneath  the  periosteum  or  between  the  diaphysis  and  epiphysis,  but  soon  all 
evidence  of  the  starting-point  is  lost,  for  the  pus  completely  separates  the 
periosteum  and  causes  separation  of  each  epiphysis. 

The  mode  of  entrance  of  the  organism  into  the  body  and  its  habitat  out  of 
the  body  are  still  uncertain.  In  very  rare  cases  acute  necrosis  is  preceded  by 
an  unhealthy  wound  or  sore  on  the  surface  of  the  body,  but,  as  a  rule,  no  such 
source  of  infection  is  present.  If  the  conditions  for  its  development  are  not 
favourable,  the  organism  is  destroyed  in  the  blood.  On  the  other  hand  it 
may  find  a  suitable  nidus  for  its  growth  in  one  of  the  bones.  The  two  parts 
of  the  bone  in  which  the  suppuration  usually  commences  are  both  rich  in 
vascular  growing  tissue  and  thus  are  especially  liable  to  damage  from  trivial 
injuries.  A  definite  history  of  injury  is  not  uncommon  in  cases  of  acute 
necrosis,  and  the  injury  must  be  regarded  as  an  important  element  in 
preparing  the  delicate  growing  bone  for  the  growth  of  the  organism.  This 
clinical  fact  is  in  keeping  with  the  results  obtained  by  the  experimental 
inoculation  of  animals  with  the  staphylococcus  ;  for  it  has  been  found  that  if, 
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before  tlie  injection  is  made,  one  of  the  long  bones  be  bruised  or  broken, 
suppuration  follows  at  the  seat  of  injury. 

Further  observations  are  required  in  those  cases  in  which  suppurative 
periostitis  follows  acute  specific  diseases,  such  as  typhoid  and  scarlet  fever. 
These  are  probably  examples  of  acute  necrosis  in  which  the  organisms  of 
suppuration  have  gained  access  to  the  blood  through  one  of  the  local  lesions 
of  the  acute  specific,  such  as  a  typhoid  ulcer.  Achalme  has,  however, 
recorded  a  case  of  abscess  of  the  tibia  following  typhoid  fever,  in  -which  the 
pus  contained  only  bacilli,  in  every  respect  similar  to  those  which  are  supposed 
to  cause  that  disease. 

The  complications  of  acute  necrosis  can  all  be  accounted  for  by  the  dis- 
semination of  the  organisms  of  suppuration  through  the  blood-stream.  In 
some  cases  the  secondary  fod  of  suppuration  are  limited  to  the  bones,  but 
ordinary  embolic  pysemia  is  not  uncommon  and  results  from  infective  phlebitis 
and  thrombosis  in  the  veins  of  the  bone  or  of  the  soft  parts  around  it.  Small 
abscesses  in  the  myocardium  are  especially  common. 

Results. — As  the  name  "  acute  necrosis  "  implies,  the  disease  almost 
invariably  results  in  more  or  less  extensive  death  of  the  compact  tissue.  The 
extent  of  the  necrosis  by  no  means  necessarily  corresponds  to  the  area  from 
which  the  periosteum  has  been  raised  by  the  pus,  for  after  this  has  been 
evacuated,  the  membrane  may  adhere  again  to  a  considerable  extent,  and  the 
connexion  between  its  vessels  and  those  of  the  bone  be  re-established.  In  a 
case  lately  in  University  College  Hospital  the  tibia  was  felt  to  be  bare  from  one 
end  of  the  shaft  to  the  other,  yet  after  free  incisions  were  made  no  necrosis 
followed,  except  over  an  area  of  about  one  square  inch  near  the  lower  end. 
The  after-history  of  the  dead  bone,  the  process  of  separation  of  the  sequestrum 
and  repau',  will  be  fully  described  with  necrosis  in  general. 

Diagnosis. — Before  the  local  symptoms  become  evident,  especially  in  fat 
children,  the  disease  is  easily  mistaken  for  one  of  the  acute  specific  fevers.  So 
likely  is  this  to  happen,  that  in  cases  of  sudden  severe  febrile  disturbance  of 
doubtful  nature  in  children,  the  bones  should  always  be  examined.  When 
the  swelling  sets  in,  io  may  be  mistaken  for  phlegmonous  erysipelas  or  cellulitis, 
but  these  conditions  are  rare  in  childhood.  AVhen  pus  is  suspected,  a  puncture 
should  be  made  with  a  grooved  needle  or  an  aspirator,  by  which  the  diagnosis 
can  usually  be  cleared  up.  When  an  epiphysis  is  separated  the  affection  may 
be  mistaken  for  disease  of  the  neighbouring  joint. 

Prognosis. — The  pi'ognosis  of  acute  necrosis  is  always  grave,  but  as 
Billroth  points  out,  it  is  probably  not  so  fatal  as  hospital  statistics  would 
make  it  appear.  The  milder  cases,  in  which  the  extension  of  the  inflammation 
is  limited,  are  often  treated  at  home,  and  come  under  hospital  treatment  only 
at  a  later  period,  for  removal  of  the  sequestra.  In  fact,  the  great  majority  of 
cases  of  extensive  necrosis  of  the  long  bones  in  young  subjects  are  the  result 
of  this  disease. 

Treatment. — The  only  treatment  is  to  cut  down  upon  the  bone  and  let  out 
the  pus  at  the  earliest  possible  period.  In  the  thigh  the  incision  is  best  made 
on  the  outer  side  ;  in  the  leg  in  front,  over  the  tibia.  If  the  lower  end  of  the 
femur  is  chiefly  affected  the  incision  should  be  parallel  to  the  anterior  border 
of  the  biceps.  In  this  way  the  ham  may  be  opened  up  without  endangering 
the  synovial  pouch  of  the  knee.  The  incisions  must  be  free,  and  if  necessary 
several  may  be  made.    The  wounds  must  be  well  drained  and  treated  anti- 
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septically.  If  the  discharges  be  allowed  to  decompose,  the  danger  of  the 
patient  will  be  greatly  increased.  The  result  of  the  treatment  is  to  relieve 
immediately  the  constitutional  symptoms  and  arrest  the  progress  of  the 
disease,  but  in  a  certain  proportion  of  cases  general 
infection  may  have  taken  place  before  the  abscess 
is  recognized,  and  the  result  is  then  always 
fatal. 

If  after  the  incisions  have  been  made  the  dis- 
charge remains  very  profuse  and  threatens  to  exhaust 
the  patient,  amijutation  may  sometimes  be  necessary. 
In  the  arm  or  thigh,  as  there  is  only  a  single  bone,  a 
splint  must  be  applied,  lest  spontaneous  fracture 
should  occur.  If  the  sTiaft  of  the  bone  is  separated 
at  each  end  from  the  epiphyses  and  lies  loose  in  the 
cavity  of  the  abscess,  it  becomes  a  question  whether  it 
should  be  removed  at  once  or  left  in  the  hope  that  it 
may  partly  recover  or  may  at  least  serve  as  a  support 
during  the  formation  of  the  new  bone  from  the 
periosteum.  Numerous  cases  have  been  recorded  by 
Holmes,  J.  Bell,  Macnamara  and  others,  in  which 
early  removal  has  been  practised  with  excellent  results. 
Fig.  512  represents  the  shaft  of  the  tibia  removed  in 
this  way  by  0.  Heath  with  a  most  satisfactory  result. 
New  bone  is  slowly  formed  from  the  periosteum,  and 
after  a  few  months  the  limb  is  in  most  cases  almost 
as  strong  as  before  the  operation.  The  removal  of  the 
bone  can  usually  be  accomplished  by  simply  exposing 
it  by  a  free  incision,  laying  hold  of  it  with  the  lion 
forceps  and  twisting  it  out.  In  some  cases  the  opera- 
tion is  facilitated  by  dividing  the  shaft  into  two 
pieces  with  a  saw.  If  the  bone  on  examination  be 
found  to  be  firmly  attached  it  should  be  left  alone. 
It  is  only  in  those  cases  in  which  there  is  reason  to 
beheve  that  the  whole  diaphysis  is  separated  from  the  periosteum  and  the 
epiphyses  that  the  operation  is  justifiable. 


Fig.  512.— The  diaphysis  of 
the  Tibia  removed  early  in 
a  case  of  acute  necrosis. 
The  whole  shaft  is  not 
dead,  but  is  partly  covered 
by  a  thin  adherent  layer  of 
new  bone,  shown  on  tlie 
left  side  of  the  figure. 


CARIES. 

We  have  already  seen  that  the  term  Caries  cannot  be  said  to  have  any 
definite  pathological  meaning.  It  is  in  fact  applied  to  every  slowly  pro- 
gressive ulceration  of  bone  except  that  concerned  in  the  separation  of  a 
sequestrum  from  the  surrounding  living  bone.  All  these  processes  belong  to 
the  class  of  rarefying  inflammations  of  bone,  that  is  to  say,  the  bony  tissue  is 
gradually  absorbed  before  an  advancing  inflammatory  new  growth  proceeding 
from  the  vascular  tissue,  either  in  the  medulla  of  cancellous  bone,  or  in  the 
Haversian  canals  of  compact  bone.  These  processes  have  already  been 
described  (pp.  258,  262). 

The  modifications  of  caries  depend  upon  the  cause  of  the  disease,  the  part 
of  the  bone  affected,  and  the  stage  of  the  process  in  which  suppuration  or 
degeneration  of  the  inflammatory  products  takes  place. 

Causes  and  Varieties  of  Caries. — Caries  may  be  divided  according  to 
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its  cause  iuto  simplo,  syphilitic  and  tiiberatlous.  All  forms  are  predisposed  to 
by  those  constitutional  conditions  which  predispose  to  inflammation  generally. 
The  disease  is  common  in  strumous  subjects,  in  whom,  as  before  stated  (see 
Scrofula,  Vol.  I.,  p.  1085),  inflammation  is  prone  to  be  set  up  by  slight  causes 
and  to  persist. 

Caries  is  divided  also  into  superficial,  centra/,  or  articular,  according  to  the 
part  of  the  bone  which  it  affects. 

In  all  forms  of  caries  in  which  suppuration  takes  place  as  soon  as  the 
resulting  abscess  is  opened,  decomposition  of  the  discharges  ensues,  unless 
precautions  be  taken  to  prevent  it,  and  the  irritation  caused  by  the  contact  of 
the  septic  matter  with  the  diseased  surface  tends  to  perpetuate  the  chronic  in- 
flammation and  cause  extension  of  the  destruction  of  the  bone. 

In  all  cases  of  caries  the  neighbouring  periosteum  is  swollen  and  thickened 
and  new  bone  is  formed  beneath  it.  In  central  caries  the  compact  tissue  is 
usually  somewhat  rarefied. 

Situation  of  Caries. — Billroth  and  Menzel  of  Vienna  have  examined  the 
question  of  the  relative  frequency  of  caries  in  different  bones.  In  1,1)90  cases 
the  numbers  were  :  skull,  161  ;  facial  bones,  4:4  ;  vertebral  column,  702  ; 
sternum,  clavicle,  and  ribs,  184  ;  bones  of  shoulder-joint,  28  ;  elbow-joint,  93  ; 
wrist  and  hand,  41  ;  pelvis,  80  ;  hip-joint,  189  ;  knee-joint,  238  ;  ankle-joint 
and  foot,  100  ;  scapula,  4  ;  humerus  (shaft),  13  ;  radius,  2  ;  ulna,  4  ;  femur 
(shaft),  31  ;  tibia,  30  ;  fibula,  2.  A  classification  in  regions  gives  :  head  and 
spine,  1091  ;  upper  limbs,  185;  lower  limbs,  720.  Hence  it  appears  that 
while  any  bone  may  be  afiected  with  caries,  it  is  most  frequently  met  with  in 
short  and  cancellous  bones. 

].  Simple  Caries  occurs  under  various  conditions.  AVhen  a  joint  has  been 
wounded,  and  suppuration  with  destruction  of  the  cartilages  has  taken  place, 
the  progressive  ulceration  that  may  occur  in  the  exposed  cancellous  tissue  is 
commonly  spoken  of  as  caries.  In  this  case  it  is  due  partly  to  the  irritation 
of  the  septic  discharges,  but  chiefly  to  the  friction  of  the  diseased  surfaces 
against  each  other.  It  seems  probable,  also,  that  in  some  cases  of  caries  of 
the  spine,  the  disease  may  originate  in  an  injury  of  the  soft  growing  tissue 
between  the  epiphyses  and  the  body  as  the  result  of  some  concussion  or 
forcible  flexion.  Owing  to  some  constitutional  weakness  on  the  part  of  the 
patient,  and  still  more  to  the  slight  mechanical  irritation  which  must  occur 
whenever  the  part  is  moved  or  the  weight  of  the  body  thrown  upon  it,  chronic 
rarefying  osteitis  may  be  set  up,  with  progressive  destruction  of  the  bone. 
That  the  persistence  of  the  process  is  in  many  cases  due  solely  to  the  fi'iction 
of  the  diseased  surfaces  upon  each  other  is  shown  by  the  readiness  with  which 
cure  takes  place  when  this  is  prevented  and  perfect  rest  is  obtained.  Thus,  in 
traumatic  caries  of  a  joint,  if  the  limb  be  fixed  so  that  all  movement  is  im- 
possible, or  if  the  articular  surfaces  become  separated  by  dislocation,  the  carious 
bone  usually  heals  rapidly. 

In  these  cases  of  simple  caries  if  a  section  of  the  bone  be  made  perpendicularly 
to  the  carious  surface  the  disease  will  be  found  not  to  extend  to  any  great 
depth.  In  the  layer  that  is  affected  the  bony  cancelli  are  thinned  and  in  part 
destroyed  near  the  surface,  so  that  in  a  macerated  specimen  the  tissue  looks 
more  spongy  than  natural.  In  the  spaces  the  normal  medullary  fat  is  replaced 
by  granulation  tissue. 

In  the  Treatment  of  simple  caries  it  is  most  important  that  the  part  should 
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be  put  at  jjerfect  rest.  Thus  if  the  osteitis  be  secondary  to  disease  of  a  joint, 
this  must  be  carefully  fixed  on  a  splint.  Should  there  be  an  open  wound 
strict  attention  must  be  paid  to  drainage,  and  to  the  prevention  of  decomposi- 
tion in  the  discharges. 

2.  Syphilitic  Caries  has  already  been  described  (see  Syphilis,  Vol.  I, 
p.  11;")!)).  It  aftects  most  commonly  the  surface  of  bones  and  is  then  the  result 
of  a  softening  subperiosteal  gumma.  The  disease  does  not  penetrate  deeply, 
but  leaves  the  surface  rough  and  porous,  and  is  accompanied  by  a  good  deal  of 
inflammation  of  the  soft  parts  around  the  affected  bone.  It  occurs  most 
fi'equently  in  adults  and  is  very  chronic.  Like  tuberculous  caries  it  is 
occasionally  complicated  by  necrosis  of  smaller  or  larger  fragments  of  the 
affected  bone. 

Syphilitic  caries  is  usually  readily  cured  by  the  ordinary  treatment  of 
syphilis,  iodide  of  potassium  being  especially  useful,  and  by  the  application  of 
iodoform  or  iodide  of  starch  ointment. 

3.  Tuberculous  Caries. — The  evidence  has  already  been  considered  which 
shows  that  by  far  the  most  common  cause  of  the  destructive  inflammation  of 
bone,  which  is  known  as  caries,  is  the  deposit  of  tubercle  in  it.  The  changes 
which  tubercle  produces  in  a  bone  have  already  been  described  under  the 
separate  headings  of  tuberculous  periostitis,  tuberculous  osteomyelitis,  and 
tuberculous  disease  of  cancellous  tissue.  It  now  remains  to  indicate  the 
symptoms  and  treatment  of  these  different  varieties. 

It  is  a  point  of  great  practical  importance  that  tuberculous  disease  of  bones 
and  joints  frequently  follows  an  injury.  The  association  can  hardly  be  acci- 
dental, and  it  seems  far  more  likely  that  the  simple  traumatic  inflammation 
predisposes  the  part  to  the  growth  of  the  tubercle  bacillus,  which  reaches  it 
through  the  blood-stream,  often  no  doubt  from  some  internal  caseous  centre. 

In  tuierculovs  porioditis  attacking  a  superficial  bone  there  will  be  a  localized 
swelling  over  it,  with,  in  most  cases,  some  pain  and  tenderness.  The  super- 
ficial structures  are  at  first  normal,  but  later  the  skin  becomes  oedematous  and 
discoloured,  as  the  chronic  abscess  invades  the  soft  parts  and  comes  to  the 
surface.  If  an  incision  be  made  it  will  be  found  that  the  periosteum  is 
separated  fi-om  the  bone  by  curdy  pus  and  granulation  tissue.  The  surface  of 
the  bone  is  usually  soft  and  roughened  as  the  result  of  a  superficial  raref active 
osteitis. 

In  hiierculoHS  osteomyelitis,  such  as  so  frequently  aff'ects  the  metacarpal 
bones  and  phalanges,  gradual  swelling  of  the  bone  is  the  most  marked 
symptom.  This  is  often  remarkably  painless,  and  in  the  early  stages  the 
superficial  structui'es  are  normal ;  the  movements  of  the  adjacent-  joints  are 
also  very  little  interfered  with.  In  some  cases  spontaneous  cure  takes  place 
without  suppuration,  and  the  swelling  of  the  bone  slowly  subsides,  but  in  the 
majority  of  cases  abscesses  form  over  the  bone,  and  having  burst  through  tlie 
skin  contract  down  to  sinuses  surrounded  by  prominent  flabby  granulations 
(Fig.  ."ilS).  A  probe  passed  down  one  of  these  sinuses  will  impinge  upon 
rough  carious  bone  and  will  often  pass  through  a  small  opening  into  a  central 
cavity  perhaps  containing  a  sequestrum. 

The  first  symptom  of  a  tuliermilous  deposit  in  the  cancellous  tissue  of  a  short 
bone  or  of  the  articular  extremity  of  a  long  bone  is  usually  pain  of  a  dull 
aching  character.  This  may  be  associated  with  definite  tenderness,  probably 
the  result  of  slight  periostitis  over  the  seat  of  disease.    When  the  articular 
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extremity  of  a  long  bone  is  affected,  the  early  symptoms  may  closely  resemble 
those  due  to  disease  of  the  articulation  itself.  As  the  process  of  suppuration 
extends  to  the  surface  the  skin  becomes  oedematous  and  inflamed,  and  finally  a 
superficial  abscess  forms  over  the  bone.  When  this  has  burst  the  character  of 
the  disease  will  be  recognized,  as  the  bare  and  rough  bone  may  be  felt  with  a 
probe,  which  sinks  into  depressions  upon  its  surface,  which  though  rough, 
yields  readily  to  the  pressure  of  the  instrument.  The  cavity  of  the  abscess 
gradually  contracts,  leaving  sinuses,  which  discharge  pus  in  varying  amount. 
The  discharge  readily  decomposes,  unless  means  be  taken  to  prevent  this. 
Granules  of  bone,  the  minute  sequestra  fi-om  necrotic  caries,  are  often  inter- 
mixed with  the  discharge,  which  has  been  shown  to  contain  a  considerable 
excess  of  phosphate  of  lime.  The  sinuses  are  genei'ally  surrounded  or  concealed 
by  high  spongy  granulations,  and  the  neigh- 
bouring skin  is  duskily  inflamed. 

These  sinuses  are  often  long  and  tortuous. 
They  wind  along  and  around  the  muscles,  the 
pus  finding  its  way  along  the  lines  of  least 
resistance  in  the  intermuscular  planes  of  areolar 
tissue,  the  external  opening  being  often  situated 
at  a  considerable  distance,  perhaps  many  inches, 
from  the  diseased  bone.  The  difficulty  of  drain- 
ing these  long  sinuses  often  leads  to  the  accumu- 
lation of  septic  pus,  at  a  certain  degree  of 
pressure  in  the  deeper  parts,  in  consequence  of 
which  the  suppuration  may  be  maintained  almost 
indefinitely,  the  patient  finally  dying  of  ex- 
haustion, chronic  septic  poisoning,  or  albume- 
noid  degeneration  of  internal  organs. 

In  the  earlier  stages  tuberculous  disease  of 
bone  is  not  necessarily  associated  with  any  con- 
stitutional    disturbance,     although     not     Un-      Fig.  SlS.^TubHiculons  Disease  (3f 
„  ii     J.1  i-     J.   •       1       1     1.1  1  •     1.     r  Kailius  and  of  tlie  IiKlex  Finger. 

irequently  the  patient  is  ah'eady  the  subject  ot 
the  characteristic  symptoms  of  the  strumous 

diathesis.  In  many  instances,  however,  even  though  the  local  disease  be 
very  limited,  a  definite  nocturnal  elevation  of  temperature  will  be  met  with, 
and  may  be  a  valuable  aid  to  the  correct  diagnosis  of  a  doubtful  case. 

On  naked-eye  examination  of  the  bone  from  a  case  of  tuberculous  caries  it 
will  be  found  to  be  much  more  porous  and  fragile  than  natural,  the  cancelli 
being  thinned  and  the  spaces  enlarged.  Here  and  there  cavities  will  be  seen 
where  the  cancelli  have  been  completely  destroyed  and  the  spaces  have  coalesced. 
In  these  cavities  loose  pieces  of  dead  bone  may  be  lying.  A  fresh  specimen 
shows  the  following  appearances  proceeding  from  the  circumference  to  the 
centre  of  the  carious  patch.  The  earliest  morbid  change  is  increased  vascularity 
of  the  medullary  tissue,  which  is  redder  than  natural  ;  the  next  change  observed 
is  that  the  normal  fatty  or  dark  red  semifluid  marrow  has  been  replaced  by 
pink  gelatinous  granulation  tissue,  and  that  the  cancelli  are  becoming  thinned. 
Nearer  the  centre  the  bony  cancelli  entirely  disappear,  and  the  new  tissue 
becomes  opaque  and  pale  yellow  fi-om  fatty  degeneration.  In  the  centre 
it  may  form  a  caseous  mass,  softening  in  parts  into  a  thick,  curdy,  puriform 
fluid.    Grey  granulations  are  seldom  to  be  recognized.    If  they  are  seen  they 
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are  more  likely  to  be  found  near  the  circumference  where  they  have  not  yet 
been  concealed  by  the  further  inflammatory  changes  around  them.  Caries 
necrotica  presents  the  same  appearances,  with  the  addition  of  fragments  of 
dead  bone,  mixed  with  the  degenerating  inflammatory  products.  If  these  are 
decomposing  they  will  be  black  or  grey  in  colour ;  if  not,  they  are  white.  If 
the  process  have  been  very  chronic,  small  patches  of  opaque  white  bone  may 
be  found,  in  which  calcification  has  taken  place  in  the  inflammatory  products 
filling  the  cancelli. 

Treatment. — The  constitutional  treatment  of  cases  of  tuberculous  bone 
disease  is  often  of  the  first  importance. 

In  many  cases,  especially  in  young  subjects,  perfect  rest  of  the  diseased  part, 
combined  with  means  calculated  to  improve  the  general  health,  will  be  sufficient 
to  effect  a  cure.  Hence  it  is  well  not  to  be  in  too  great  a  hurry  to  interfere, 
by  operative  means,  especially  in  the  case  of  the  small  bones  of  children.  I 
have  often  seen  cases,  especially  of  caries  of  the  bones  of  the  hands  and  feet, 
in  which  an  operation  for  the  removal  of  the  diseased  bone  was  apparently  in- 
dispensable, recover  spontaneously  on  change  of  air  and  attention  to  the  general 
health  of  the  child  ;  the  disintegrated  particles  of  the  diseased  bone  being 
eliminated  piecemeal. 

In  the  earlier  stages  of  caries,  should  there  be  any  acute  inflammatory 
symptoms,  measures  should  be  taken,  by  means  of  appropriate  local  and  con- 
stitutional antiphlogistics,  to  subdue  the  activity  and  limit  the  extension  of  the 
disease  ;  and  when  this  has  fallen  into  a  chronic  state,  constitutional  alteratives 
should  be  employed.  Amongst  these,  cod-liver  oil,  the  iodides,  and  change  of 
air,  more  especially  to  the  sea-side  when  the  patient  is  young,  should  hold  the 
first  place.  Counter-irritation  is  of  little  avail  in  these  cases  in  arresting  the 
progress  of  the  disease.  By  means  of  blisters  or  iodine,  thickening  of  the 
periosteum  and  of  the  soft  structures  covering  the  diseased  patch  of  bone  may 
be  lessened,  and  pain  subdued  ;  but  the  real  progress  of  the  osseous  disease 
cannot,  I  think,  be  influenced  by  such  means  when  once  it  has  passed  the 
earliest  stage. 

In  the  majority  of  cases,  however,  operative  interference  sooner  or  later 
becomes  necessary,  and  should  in  no  case  be  delayed  when  definite  signs  of  a 
chronic  abscess  are  present.  Earlier  than  this  it  may  often  be  necessary  to 
explore  the  bone  when  there  is  marked  painful  enlargement  which  is  not 
relieved  by  other  treatment. 

Operations. — In  all  cases  the  part  should,  if  possible,  be  rendered  bloodless 
by  Esmarch's  method,  as  the  operator  will  then  be  able  to  see  what  he  is  doing, 
instead  of  working  in  a  deep  hole  filled  with  blood.  In  the  case  of  a  tuber- 
culous abscess  under  the  periosteum,  a  free  incision  should  be  made  and  the 
pus  and  granulation  tissue  cleanly  removed  with  a  sharp  spoon.  The  surface 
of  the  bone  is  often  carious  and  will  require  scraping.  The  superficial  wound 
may  be  closed  with  sutures  or  left  freely  open  and  a  lasting  gauze  and  wool 
dressing  applied.  In  tuberculous  osteomyelitis  good  results  will  often  follow 
a  thorough  scraping  away  of  the  diseased  medulla  ;  in  some  cases,  however 
excision  of  the  aifected  bone  or  amputation  will  be  required. 

In  the  treatment  of  tuberculous  disease  of  cancellous  bone  the  operations 
practised  are  of  four  kinds  :  Eemoval  of  the  Diseased  Portion  of  Eone  ; 
Excision  of  the  Carious  Articular  End  ;  Eesection  of  the  whole  of  the 
Bone  affected  ;  or  Amputation  of  the  Whoje  Limb. 
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Before  proceeding  to  the  Removal  of  ihe  Carious  Portion  of  the  Bom 
the  limb  should  be  rendered  bloodless  by  Bsmarch's  method.  The  diseased 
portion  of  bone  is  then  exposed  by  a  suitable  incision  through  the  soft 
parts.  The  carious  bone  is  best  removed  in  most  cases  by  means  of  a 
Volkmann's  sharp  spoon,  or  a  gouge.  As  a  rule,  the  gouge  is  only  necessary 
to  remove  the  superficial  parts  of  the  bone  in  central  caries.  For  cleaning 
out  the  actual  cavity  the  spoon  is  much  better,  as  it  is  less  likely  to  injure 
surrounding  parts,  and  by  using  instruments  of  various  shapes  every  part 
of  the  cavity  may  be  cleaned  in  the  same  way  as  a  dentist  cleans  a  carious 
tooth.  In  some  cases  it  may  be  necessary  to  use  a  small  trephine  to  open  up 
the  cavity  in  the  atfected  bone.  I  have  found  the  (jougeforceps  (Fig.  521) 
very  useful  in  clearing  away  angular  fragments  and  projections 
of  bone.  In  some  cases  Marshall's  osteotrite  (Fig.  514)  Avill 
be  found  a  very  serviceable  instrument,  clearing  away  the 
softened  carious  bone  without  risk  to  the  surrounding  healthy 
structures. 

In  removing  carious  bone  with  these  instruments,  the  Surgeon 
may  sometimes  be  at  a  loss  to  know  when  he  has  cut  away 
enough.  In  this  he  may  generally  be  guided  by  the  diiference 
in  texture  between  the  diseased  and  healthy  bone  ;  the  former 
cutting  soft  and  gritty,  readily  yielding  before  the  instrument, 
whilst  the  latter  is  hard  and  resistant  ;  so  that,  when  all  the 
disease  is  removed,  the  walls  of  the  cavity  left  will  be  felt  to  be 
compact  and  smooth.  In  some  cases,  the  healthy  bone  may  have 
been  softened  by  inflammation  ;  should  there  be  any  doubt  as 
to  the  condition  of  what  has  been  gouged  out,  the  question  may 
be  settled  by  putting  the  detritus  into  water,  when,  if  carious, 
it  will  become  either  white  or  black,  whereas  if  healthy,  but 
inflamed,  it  will  preserve  its  red  tint.  In  operating  on  young 
children  especially,  it  is  important  not  to  use  too  much  force, 
lest  the  inflamed,  but  otherwise  healthy  though  somewhat 
softened  bone,  be  cut  away  together  with  that  affected  by 
caries.  After  the  operation  the  cavity  must  be  carefully 
cleaned  to  remove  any  detritus  or  loose  fragments  that  may  simifsOsteotrite 
be  left  behind.  This  is  best  done  by  means  of  pieces  of 
sponge  held  in  a  pair  of  forcipressure  forceps.  The  sponges  should  be 
moistened  with  chloride  of  zinc  (gr.  xl.  to  5j)  or  liquefied  carbolic  acid 
so  as  to  disinfect  the  wound  thoroughly.  All  unhealthy  granulation  tissue 
lining  the  sinuses  should  be  scraped  away  with  the  sharp  spoon.  A  few  grains  of 
iodoform  may  be  introduced  into  the  cavity  and  a  small  piece  of  green  oiled 
silk  may  be  put  on  the  wounds  to  prevent  scabbing.  Unless  the  wound  is  large 
it  may  be  left  open  to  heal  by  granulation.  In  large  wounds  a  catgut  stitch 
may  be  put  in  at  each  end.  Drainage-tubes  should  be  avoided  if  possible.  The 
best  dressing  is  iodoform  or  salicylic  wool,  applied  so  as  to  form  a  covering 
about  an  inch  and  a  half  to  two  inches  thick  over  the  wound,  and  extending  at 
least  six  inches  on  each  side  of  it.  This  may  be  changed  at  the  end  of  a  week 
for  the  purpose  of  removing  the  drainage-tube  if  one  has  been  inserted.  A 
similar  dressing  is  then  applied,  and  if  the  part  affected  is  near  a  joint,  a 
plaster-of -Paris  bandage  may  be  put  over  it  and  left  on  for  a  month  or  six 
weeks,  unless  some  discharge  shows  out  from  beneath  it,  or  the  patient  com- 
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plains  of  pain,  or  suffers  from  febrile  disturbance.  A  considerable  number  of 
cases  have  been  treated  in  this  way  in  University  College  Hospital  with  the 
best  results.  In  a  large  proportion  the  wound  has  been  found  completely 
healed  when  the  second  dressing  was  removed.  If  the  cavity  be  of  very  large 
size,  more  frequent  dressings  may  be  necessary.  If  the  materials  for  this  dress- 
ing are  not  at  hand  the  wound  may  be  dressed  with  carbolic  oil,  glycerine  and 
carbolic  acid,  terebene  and  oil,  or  any  other  efficient  antiseptic  application. 

In  cases  treated  in  this  way  the  cavity  in  the  bone  fills  with  aseptic  blood- 
clot  into  which  granulation  tissue  sprouts  from  the  surrounding  bone.  It  has 
been  recommended  to  pack  the  cavity  with  some  firmer  material  which  may 
take  the  place  of  the  blood-clot  :  for  this  purpose,  Hamilton  of  Aberdeen  has 
employed  aseptic  sponge,  and  Senn  of  Chicago  has  used  decalcified  bone 
which  has  been  kept  in  a  1  in  500  solution  of  corrosive  sublimate  in  alcohol. 
It  is  doubtful,  however,  whether  these  materials  have  any  real  advantage  over 
aseptic  blood-clot. 

Instead  of  removing  the  affected  bone  by  means  of  instruments,  Pollock  has 
recommended  that  it  should  be  dissolved  by  the  application  of  a  strong  solu- 
tion of  sulphuric  acid.  The  treatment  is  carried  out  as  follows  :  the  carious 
surface  or  cavity  being  exposed  as  before  described,  a  solution  of  equal  parts  of 
strong  sulphuric  acid  and  water  is  applied  by  means  of  a  glass  brush  or  rod, 
and  this  may  be  repeated  daily  till  the  whole  surface  is  quite  fi"ee  from  diseased 
bone.  In  deep  cavities  a  piece  of  lint  soaked  in  a  weaker  solution  (one  part 
of  the  acid  to  five  or  six  of  water)  may  be  stuffed  in  and  left  for  two  or  three 
days.  The  slough  resulting  may  in  a  day  or  two  more  be  peeled  off  with 
forceps  and  the  application  repeated  if  any  diseased  bone  can  still  be  seen. 
The  treatment  is  said  to  be  efficacious,  and  the  jDain  accompanying  it  is  not 
severe. 

When  tuberculous  disease  affects  the  articular  ends  of  the  bones,  as  those 
that  enter  into  the  formation  of  the  elbow  or  shoulder-joints,  it  may  be  so 
situated  as  not  to  admit  of  removal  in  the  way  just  indicated,  but  to  require 
Excision  of  the  diseased  articulation  ;  this  operation  will  be  considered  in  a 
subsequent  Chapter.  When  a  bone  is  so  extensively  diseased  that  neither 
of  the  preceding  plans  can  be  carried  out  successfully,  it  becomes  necessary 
to  perform  either  the  Resection  of  the  whole  of  the  bone,  if  it  be  of  small 
size,  or  Amputation  of  the  limb,  if  of  greater  magnitude  or  if  the  neigh- 
bouring joints  be  extensively  affected.  Thus,  for  instance,  resection  of  the 
OS  calcis  may  be  required  for  caries  of  that  bone  ;  while,  if  the  whole  of 
the  tarsus  be  affected,  amputation  is  the  only  resource. 

NECROSIS, 

Necrosis  is  not  a  disease  but  may  be  the  result  of  any  pathological  condition 
of  a  bone  by  which  the  vitality  of  a  more  or  less  extensive  portion  is  destroyed. 
Caries  may  be  regarded  as  a  condition  closely  analogous  to  ulceration  of  the 
soft  tissues  ;  whilst  necrosis  must  be  looked  upon  as  identical  with  gangrene. 
Whilst  caries,  however,  chiefly  affects  the  cancellous  structure,  necrosis  is  met 
with  in  the  compact  tissue  of  bone,  and  occurs  far  more  frequently  in  the 
shafts  than  in  the  articular  ends  of  the  long  bones.  It  is,  however,  an  error 
to  suppose  that  the  cancellous  structure  is  exempt  from  necrosis  :  thus  in  the 
head  of  the  tibia,  or  in  the  os  calcis,  small  masses  of  necrosed  bone  are  not 
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unfrequeiifcly  found  lying  in  the  interior  of  carious  or  suppurating  cavities. 
Different  bones  are  affected  by  necrosis  with  varying  degrees  of  frequency. 
The  tibia  at  its  anterior  part  is  most  frequently  diseased  ;  the  femur  in  its 
lower  third  is  also  very  commonly  affected.  The  lower  end  of  the  humerus  is 
not  so  often  necrosed  ;  but  not  uncommonly  the  j^halanges  of  the  fingers  from 
whitlow,  the  skull  from  syphilis,  the  lower  jaw  from  the  emanations  evolved  in 
the  manufacture  of  phosphorus  matches,  and  the  clavicle  and  ulna  from  injury 
or  constitutional  causes,  are  found  affected  by  necrosis. 

Causes. — The  causes  of  necrosis  are  very  various.  We  have  just  seen 
that  it  is  Predisimsed  to  by  the  structure  of  particular  parts  of  bone,  and 
is  more  frequent  in  some  bones  than  in  others.  Among  the  constitutional 
conditions  which  predispose  to  it,  we  must  rank  in  the  first  line  scrofula  and 
syphihs. 

The  Essential  causes  of  necrosis  act  locally  and  may  primarily  affect  the 
periosteum,  the  osseous  tissue  itself,  or  the  medulla. 

Affections  of  Periostevm. — An  injury  to  the  bone  may  cause  necrosis  by 
stripping  off  the  periosteum  ;  but,  though  the  bone  thus  injured  often  loses 
its  vitality,  yet,  if  the  membrane  be  replaced,  its  life  may  be  preserved,  and 
even  when  the  bone  is  exposed,  adhesions  may  take  place  between  it  and  the 
neighbouring  soft  parts,  or  granulations  may  be  thrown  out  by  its  surface, 
which  eventually  form  another  periosteum.  Necrosis  also  frequently  occurs  as 
the  result  of  the  detachment  and  denudation  of  a  portion  of  bone  in  cases  of 
bad  compound  fracture.  Before  the  age  of  puberty  almost  all  cases  of  exten- 
sive necrosis  of  the  shafts  of  long  bones  are  the  result  of  acute  diffuse  periostitis 
or  acute  necrosis  (see  p.  277).  Allied  to  this  variety  are  those  cases  in  which 
necrosis  follows  acute  specifics,  more  particularly  typhoid  and  scarlet  fevers. 
Scarlet  fever  especially  is  apt  to  be  followed  by  p)ains  in  the  leg  and  about  the 
knee,  which  at  first  appear  to  be  of  a  rheumatic  character,  but  which  speedily 
run  into  abscess  and  are  attended  with  all  the  symptoms  of  the  most  acute 
form  of  necrosis. 

Sometimes  the  death  of  bone  results  from  the  extension  of  inflammation 
to  it  from  the  neighbouring  tissues,  as  in  some  cases  of  whitlow,  or  from  the 
destruction  of  its  periosteum  by  a  neighbouring  abscess. 

Two  of  the  varieties  of  syphilitic  necrosis  must  be  included  under  this 
heading  :  in  one  form  the  periosteum  is  destroyed  by  the  extension  of  super- 
ficial ulceration  to  it  ;  in  another  form  necrosis  results  from  the  formation  of 
subperiosteal  gummata,  which  finally  soften  and  thus  cut  off  a  piece  of  bone 
from  its  vascular  supply.  The  growth  of  a  tumour  beneath  the  periosteum 
may  sometimes  cause  necrosis  in  a  similar  way. 

Affections  of  the  osseotts  tissue. — Of  these  the  condition  which  most 
commonly  leads  to  necrosis  is  chronic  osteoplastic  osteitis  with  gradual 
cutting  off  of  the  blood  supply  of  the  affected  area  by  obliteration  of 
the  Haversian  canals  (p.  202).  In  this  way  a  third  variety  of  syphilitic 
necrosis  is  produced.  In  cancellous  bone  necrosis  is  usually  associated  with 
caries,  and  most  commonly  arises  from  chronic  inflammation,  usually  tuber- 
culous, accompanied  by  caseation  of  the  inflammatory  products  by  which  the 
vascular  supply  of  the  affected  area  is  cut  off. 

The  necrosis  of  the  lower  jaw  which  occasionally  occurs  amongst  workers 
with  phosphorus  probably  results  from  the  direct  action  of  the  acrid  fumes 
gaining  access  to  the  bone  through  carious  teeth. 
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Afections  of  the  medulla. — Acute  osteomyelitis  following  injuries  of  bone  is 
a  not  uncommon  cause  of  necrosis,  especially  after  amputations  (p.  2G2),  or 
should  the  condition  arise  without  injury  (p.  2G3)  the  same  result  takes  place. 
Necrosis  may  also  be  caused  by  tuberculous  osteomyelitis  (p.  2G4). 

In  some  cases  necrosis  occurs  in  old  people  without  any  evident  cause, 
being  then  apparently  simply  the  result  of  old  age.  This  I  have  seen  occur 
in 'the  lower  ends  of  the  humerus  and  tibia,  giving  rise  to  rapid  and 
usually  fatal  disorganization  of  the  neighbouring  joints,  or  to  death  from 
exhaustion  after  profuse  suppuration.  This  Senile  Necrosis  may  be  looked 
upon  as  the  counterpart  in  the  bone  of  senile  sloughing  or  gangrene  in  the 
soft  parts. 

Characters. — In  whatever  way  it  originates,  necrosis  may  afiPect  the  outer 
lamina  only  of  the  bone,  when  it  may  be  called  jmripJteral ;  or  the  innermost 
layers  that  surround  the  medullary  canal  may  perish,  and  then  it  may  be  termed 
central ;  or  the  whole  thickness  of  a  shaft,  or  of  the  substance  of  a  short  bone, 
may  lose  its  vitality,  and  the  necrosis  is  then  spoken  of  as  total.  The  necrosed 
portion  of  bone,  called  the  Sequestrum,  presents  peculiar  characters,  by  which 
its  nature  may  at  once  be  recognized.  It  is  of  a  dirty  yellowish-white  colour, 
and  has  a  dull  opaque  look,  and,  after  exposure  to  the  air,  it  gradually  acquires 
a  deep  brown  or  black  tint  ;  the  margins  are  ragged,  and  more  or  less  spiculated, 
and  the  free  surface  is  tolerably  smooth,  but  its  attached  surface  is  very  irregular, 
rough,  and  uneven,  presenting  an  eroded  or  worm-eaten  appearance.  This 
eroded  appearance  is  very  marked  in  sequestra  that  form  in  the  interior  of  the 
terminal  end  of  the  femur  in  a  thigh-stump  after  amputation,  and  is  well 
illustrated  by  Fig.  29,  where  the  lower  smooth  part  is  composed  of  the  whole 
thickness  of  the  bone,  whilst  the  ujjper  rough  and  spiculated  portions 
consist  of  the  central  layers  of  bone  separated  from  the  outer  layer,  and 
hence  their  eroded  external  surface.  When  the  sequestrum  forms  in  the 
cancellous  tissue,  it  is  usually  of  a  blackish-grey  colour,  and  irregular  or  ovoid 
in  shape. 

When  the  necrosis  has  been  the  result  of  an  acute  inflammatory  process,  as 
osteomyelitis  or  infective  periostitis,  the  bony  tissue  of  which  it  is  composed 
has  exactly  the  appearance  of  a  corresponding  piece  of  healthy  bone  macerated 
after  death.  On  the  other  hand,  when  the  death  of  a  piece  of  bone 
has  been  a  complication  arising  during  some  chronic  inflammatory  process, 
the  sequestrum  bears  evidence  of  the  previous  disease  upon  it.  Thus,  if 
it  result  from  osteoplastic  osteitis,  it  is  denser  than  natural  ;  if  from  rare- 
factive  osteitis,  as  is  commonly  the  case  in  necrosis  of  the  cancellous  tissue,  it 
is  lighter  and  more  porous  than  the  normal  structure,  and  often  eaten  out  into 
irregular  cavities,  or  it  may  present  patches  of  calcification  in  the  cancellous 
spaces. 

Symptoms. — The  symptoms  of  necrosis  are  divisible  into  three  distinct 
periods.  In  the  first  they  are  those  of  the  disease  in  consequence  of  which 
the  death  of  the  portion  of  bone  has  taken  place,  being  acute  in  acute  diffuse 
periostitis  or  osteomyelitis,  chronic  in  chronic  periostitis  and  osteitis,  tuber- 
culous caries,  or  in  syphilitic  caries,  periostitis  or  subperiosteal  gummata.  In 
the  second  period  the  primary  disease  having  ceased,  the  process  of  separation 
of  the  dead  bone  from  the  living  takes  place  with  the  formation  of  a  suppura- 
ting layer  of  granulation  tissue  at  the  expense  of  the  latter,  and  simultaneously 
new  bone  is  formed  from  the  periosteum  to  maintain  the  rigidity  of  the  part 
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when  the  dead  portion  becomes  loose.  In  the  third  period,  the  sequestrum 
having  been  expeUed  or  removed,  the  final  processes  of  repair  take  place  by 
which  the  restoration  to  the  proper  size  and  shape  of  the  bone  is  effected. 
The  particular  character  of  the  symptoms  depends,  however,  not  only  on  the 
stage  and  cause,  but  also  in  a  great  measure  on  the  seat  and  the  extent  of  the 
necrosis.  As  already  stated,  the  sequestrum  may  be  peripheral,  central,  or 
total,  perhaps  involving  the  whole  thickness  of  the  shaft. 

The  acute  diseases  causing  necrosis  have  already  been  sufficiently  described, 
but  a  few  words  are  required  on  some  of  the  chronic  forms. 

When  the  necrosis  is  associated  with  caries,  as  in  caries  necrotica,  the 
symptoms  are  those  already  described  as  occurring  in  that  condition,  pain  like 
that  of  rheumatism,  and  tenderness  with  gradual  enlargement  of  the  affected 
bone.  At  a  later  period  chronic  suppuration  takes  place,  and  the  abscess  at 
last  points  beneath  the  skin.  When  this  is  opened  a  probe  will  pass  into  the 
carious  cavity  in  which  the  sequestrum  is  lying.  When  the  sequestrum  is 
small  and  central,  it  may  become  enclosed  with  a  small  quantity  of  cheesy  pus 
in  a  dense  wall  of  solid  bone.   The  symptoms  are  then  those  of  chronic  abscess. 

Extensive  necrosis  may  occasionally  take  place  without  the  formation  of  a 
drop  of  pus.  Cases  of  this  kind  have  been  described  by  Paget  under  the 
name  of  quiet  necrosis,  and  by  Morrant  Baker  as  necrosis  without  supjniration. 
The  symptoms  are  those  of  chronic  osteitis  and  periostitis  (p.  269),  and  the 
diagnosis  can  be  made  only  when,  all  means  of  treatment  having  failed, 
trephining  of  the  bone  is  undertaken  for  the  relief  of  the  pain.  In  Baker's 
case  the  enlargement  exactly  resembled  a  tumour,  and  as  spontaneous  fracture 
finally  took  place,  there  seemed  no  doubt  as  to  the  nature  of  the  disease.  The 
real  condition  was  discovered  only  after  amputation  at  the  hip-joint.  In  these 
cases  the  necrosis  is  due  to  arrest  of  the  circulation  by  osteoplastic  periostitis 
obliterating  the  Haversian  canals,  and  the  part  necrosed  is  always  the  central 
portion  of  the  compact  tissue  of  the  shaft. 

Another  course  taken  by  necrosis,  especially  when  it  follows  fevers,  may  best 
be  illustrated  by  briefly  describing  three  typical  cases.    The  first  was  that  of  a 
girl  aged  14,  who  complained  of  persistent  pain  in  the  buttock  after  an  attack 
of  rheumatic  fever.    A  hard  brawny  swelling  gradually  formed  during  the 
following  year.    It  was  aspirated  but  nothing  was  found,  and  fears  were 
entertained  that  it  might  be  a  sarcoma.    Some  weeks  after  a  few  drops  of  pus 
escaped  from  the  puncture,  and  on  dilating  the  opening  a  small  sequestrum, 
about  the  size  of  a  thumb-nail,  was  found  detached  from  the  side  of  the 
pelvis.    The  second  was  that  of  a  man  aged  about  35,  who  complained  of  a 
slowly-growing  tumour,  about  21  inches  in  diameter,  under  the  right  nipple,  that 
had  appeared  some  months  after  typhoid  fever.    He  was  sent  into  University 
College  Hospital  as  a  case  of  scirrhus  of  the  male  breast.   There  was  one  small 
enlarged  gland  in  the  axilla,  and  there  seemed  no  doubt  about  the  diagnosis, 
but  to  avoid  any  possibility  of  error  a  deep  incision  was  made  into  the  growth, 
which  grated  under  the  knife,  and  felt  and  looked  like  scirrhus.    It  was 
accordingly  removed,  when  a  small  cavity  half  an  inch  in  diameter  was  found 
beneath,  containing  some  caseating  granulation  tissue  ;  the  finger  passed  from 
this  through  the  pectoralis  major  to  a  small  sequestrum  on  the  fifth  rib.  The 
third  case  was  that  of  a  girl,  aged  about  14,  who  was  sent  into  the  hospital  for 
a  tumour,  supposed  to  be  an  enchondroma,  just  below  the  crest  of  the  ilium. 
On  cutting  down  on  this,  it  proved  to  be  a  chronic  abscess  with  exceedingly 

VOL.  II.  u 


290       INFLAMMATION  OF  BONE  AND  ITS  EFFECTS. 


thick  walls,  containing  a  sequestrum  about  the  size  of  a  split  pea  which 
had  been  separated  from  the  ilium.  She  had  recently  recovered  from  typhoid 
fever. 

Separation  of  the  Dead  Bone  and  Formation  of  Provisional  New 

Bone. — The  separation  of  the  dead  bone,  or  its  Exfoliation,  is  carried  out  by  a 
process  precisely  similar  to  the  mode  in  which  a  slough  in  soft  tissues  is 
thrown  oif,  the  only  difference  being  the  time  required.  Rarefying  osteitis  is 
set  up  in  the  living  tissue  where  it  meets  the  dead.  The  details  of  this  process 
have  already  been  described  (Vol.  I.,  p.  271).  As  the  result  of  it  a  narrow 
zone  of  the  living  bone  is  destroyed,  and  its  place  occupied  by  soft  vascular 
granulation  tissue.  This  process  goes  on  most  rapidly  in  the  most  vascular 
parts  :  thus  we  see  the  granulation  layer  first  completely  formed  near  the 
periosteum  and  medullary  canal,  and  gradually  advancing  from  these  points 
till  the  dead  bone  is  completely  separated  from  the  living.  If  a  bone  m  which 
a  sequestrum  is  partly  separated  be  macerated  so  as  to  destroy  the  granulation 
tissue,  a  groove  about  one-twentieth  to  a  quarter  of  an  inch  wide  will  be  seen. 
On  the  living  side  of  this  the  bone  is  porous  and  its  Haversian  canals 
enlarged  and  gradually  coalescing.  On  the  dead  side  the  bone  retains  its 
normal  compact  structure.  The  line  between  the  dead  and  the  living  tissue  is 
always  extremely  irregular.  The  granulation  tissue  in  contact  with  the  dead 
bone  yields  a  more  or  less  abundant  supply  of  pus,  which,  according  to  B.  Cooper, 
may  contain  as  much  as  2|  per  cent,  of  phosphate  of  lime.  When  the  separa- 
tion is  complete  the  dead  bone  lies  closely  surrounded  by  vascular  granulation 
tissue,  and  bathed  in  a  certain  quantity  of  pus.  If  decomposition  occur  the 
pus  will  be  increased  in  quantity  in  consequence  of  the  imtation  of  the 
granulation  tissue  by  the  septic  products. 

When  once  the  dead  bone  has  been  detached  by  the  formation  of  this  line  of 
separation,  nature  takes  steps  for  its  ultimate  removal  fi-om  the  body.  There 
is  no  evidence  that  it,  in  any  circumstances,  undergoes  absorption  to  any 
appreciable  extent  ;  although,  as  Paget  and  Billroth  remark,  that  portion 
which  remains  in  contact  with  proliferating  granulations  may  undergo  a 
certain  amount  of  diminution.  That  this  may  be  so  is  rendered  more  pro- 
bable by  the  fact  that  the  ivory  pegs  used  in  the  treatment  of  ununited  frac- 
ture have  been  found  to  be  partly  absorbed  after  some  weeks.  The  absorption 
of  the  margin  of  the  living  bone,  in  the  formation  of  the  line  of  separation, 
explains  the  fact  that  the  sequestrum  will  always  be  found  to  be  of  much 
smaller  size  than  the  cavity  in  which  it  is  lodged.  The  ultimate  expulsion  of 
the  loosened  sequestrum  is  eifected  by  the  growth  of  the  granulations  below 
it  pushing  it  off  the  surface,  or  out  of  the  cavity  in  which  it  lies.  When 
the  necrosed  bone  is  peripheral,  it  will  be  readily  thrown  off  in  this  way, 
although  it  may  for  a  time  be  fixed  and  entangled  amongst  the  granulations. 
When  the  sequestrum  is  invaginated  within  new  or  old  bone,  the  process  of 
elimination  is  necessarily  very  slow,  and  may  be  difficult  or  impossible  without 
surgical  aid. 

The  time  required  for  the  separation  of  dead  bone  varies  greatly.  When  it 
is  superficial  and  small  in  size,  a  few  weeks  may  suffice  ;  but  when  the  long  or 
flat  bones,  as  the  femur,  the  scapula,  or  the  ilium,  are  affected,  the  process 
extends  over  several  years,  and  may  terminate  in  the  death  of  the  patient  from 
exhaustion  before  it  is  concluded  ;  the  constitution  being  worn  out  by  hectic 
induced  by  profuse  suppuration.    Or  the  disease  may  fall  into  a  chronic  state, 
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the  limb  becoming  rigid,  and  the  tissues  much  indurated,  with  sinuses  leading 
down  to  exposed  but  attached  bone,  and  thus  being  a  source  of  constant 
annoyance  and  suffering  to  the  patient. 

During  the  process  of  separation  of  a  piece  of  dead  bone  and  after  the 
abscess  first  formed  has  burst,  sinuses  are  left  leading  to  the  sequestrum 
through  which  pus  is  constantly  discharged.  The  skin  is  unaltered  in 
appearance,  unless  the  sequestrum  be  seated  in  a  superficial  bone,  when  it  is 
usually  rigid  and  often  red,  smooth  and  shining.  The  sofl  parts  surrounding 
the  bone  are  always  more  or  less  indurated.  The  openings  of  sinuses  leading 
to  dead  bone  are  usually  surrounded  by  an  elevated  ring  of  granulation 
tissue,  often  thinly  covered  by  epithelium,  the  orifice  presenting  a  peculiar 
appearance,  which  the  older  Surgeons  compared  to  the  cloacal  aperture  of  a 
fowl. 

Keparative  Process. — The  reparative  process  adopted  by  nature  for  the 
restoration  of  the  integrity  of  the  bone,  a  portion  of  which  has  necrosed,  varies 
according  to  the  extent  of  the  loss  of  substance.  When 
the  outer  lamellae  alone  are  necrosed,  new  bone  is  deposited 
by  the  surrounding  periosteum,  and  the  depression  that  has 
formed  on  the  surface  of  the  old  bone  is  filled  up  by  granu- 
lation tissue,  which  ultimately  ossifies.  If  the  whole  of 
the  inner  lamelte  of  the  shaft  die,  constituting  cmiral 
necrosis,  the  outer  layers  of  bone  become  greatly  consolidated 
and  thickened  by  osseous  matter  deposited  from  the 
periosteum  ;  in  Avhich,  in  the  majority  of  cases,  the  circular 
or  oval  apertures  termed  Cloaca,  are  left  for  the  escape  of 
pus  and  the  ultimate  extrusion  of  the  sequestrum  (Fig.  515). 
In  cases  of  "  necrosis  without  suppuration  "  (p.  289),  how- 
ever, no  cloaca  form,  the  dead  bone  continuing  to  be 
encased  in  the  thickened  outer  layers.  When  the  whole  of  a 
shaft  dies,  the  reproduction  takes  place  from  various  sources, 
principally  from  the  periosteum,  which  is,  indeed,  essentially 
the  organ  of  reproduction  of  bone  ;  this  becomes  thickened 
and  vascular.  That  the  periosteum  takes  the  principal 
share  in  the  reproduction  is  evident  from  the  fact  that, 
where  it  is  deficient  or  has  been  destroyed,  apertures  are 
left  in  the  case  of  new  bone  ;  and  if  it  be  removed 
altogether,  osseous  tissue  is  either  not  formed  at  all,  or  most 
sparingly  by  the  contiguous  old  bone,  or  by  the  epiphyses. 
The  soft  tissues,  also,  of  the  limb  generally,  if  thick,  as 
in  the  thigh,  contribute  to  the  formation  of  granulation 
tissue,  which  gradually  ossifies  and  so  tends  to  strengthen 
the  new  case  ;  and,  lastly,  the  articular  ends  of  the  old 
bone,  still  preserving  their  vitality,  constitute  most  important  agents 
in  the  reparative  process,  becoming  consolidated  firmly  to  the  new  shaft 
that  is  formed.  The  importance  of  the  periosteum  as  the  organ  of 
regeneration  of  bone  after  the  removal  of  the  osseous  structures,  whether 
experimentally  or  surgically  by  resection,  or  by  necrosis,  has  been  conclusively 
demonstrated  by  Oilier  of  Lyons.  This  surgeon  has  shown  by  many  ingenious 
experiments,  that  in  the  lower  animals  reproduction  of  a  whole  bone  may  take 
place,  as  in  the  case  of  the  radius  in  rabbits  and  pigeons,  after  it  has  been 
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Fig.  515.  —  Central 
Necrosis.  New  Bone 
with  Cloncu';  included 
Sequestrum. 
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removed  from  within  the  periosteum  ;  and  that,  if  the  periosteum  be  dissected 
oft'  in  shps,  and  twisted  here  and  there  between  the  muscles  of  the  limb,  new 
bone  of  various  shapes  may  be  formed  on  and  by  this  partially  detached  mem- 
brane. Oilier  has  further  shown  that,  although  in  man,  after  operations  and 
disease,  new  bone  maybe  formed  by  the  contiguous  osseous  tissue,  and  even  by 
the  neighbouring  soft  parts,  yet  the  periosteum  is  essentially  the  organ  of  the 
regeneration  of  bone  ;  thus  confirming,  by  new  and  ingenious  experiments,  and 
by  additional  observations,  the  views  that  have  just  been  expressed.  The 
whole  of  a  necrosed  bone  may,  after  separation,  be  reproduced  by  the  perios- 
teum. This  is  admirably  illustrated  by  the  annexed  drawing,  taken  from  the 
photograph  of  a  preparation  in  the  museum  of  the  late  J.  Wood  of  New  York. 
The  whole  of  the  inferior  maxilla  had  separated  as  the  result  of  phosphorus 
disease ;  the  patient,  a  girl,  lived  for  three  years,  the  lower  jaw  having  been 

reproduced  as  a  perfect  ring  of  bone,  as 
represented  in  Fig.  516. 

Thus  it  will  be  seen  that  the  new 
bone  is  formed  by  the  vascular  and 
healthy  tissues  generally  that  surround 
the  seat  of  disease,  though  in  this 
reparative  process  the  periosteum  takes 
the  chief  share,  the  epiphyses  and  old 
bone  the  next,  and  the  areolar  tissue  of 
the  limb  a  very  secondary  part  if  any. 
In  acute  necrosis,  repair  commences  as 
Fig.  5i6.-Reproduction  of  Lower  Jaw  after  soou  as  the  intensity  of  the  iuflamma- 
Phosphorus  Necrosis.  tiou  has  been  reduced  by  the  escape  of 

pus  through  the  incisions.  In  a  few  days 
the  swollen  and  thickened  periosteum  will  be  found  to  be  lined  with  scales  of 
new  bone,  the  first  step  towards  the  reproduction  of  the  shaft. 

The  new  bone  deposited  on  those  parts  of  the  surface  of  the  shaft  from 
which  a  scale  of  the  old  osseous  tissue  has  been  separated,  or  enveloping 
the  sequestrum  when  the  whole  thickness  of  the  shaft  becomes  necrosed,  is  at 
first  rough,  porous,  cancellated,  and  very  vascular  ;  after  a  time  it  gradually 
becomes  harder  and  more  compact.  The  case  of  new  bone,  which  necessarily 
exceeds  in  circumference  the  old  bone,  as  this  is  included  within  it,  gradually 
contracts  both  in  texture  and  in  size,  becoming  firmer  and  smaller  after  the 
removal  of  the  sequestrum  ;  and,  the  cloacEC  closing  as  soon  as  all  dead  bone 
has  been  extruded,  it  eventually  acquires  the  proper  size  and  shape  of  the  bone  ; 
the  medullary  canal  even  becoming  more  or  less  perfectly  restored.  In  this 
way,  restoration  of  the  whole  of  the  shaft  of  many  of  the  long  bones,  such  as 
those  of  the  arm,  forearm,  and  leg,  will  take  place,  provided  always  the 
epiphyses  have  been  left  untouched  by  disease.  If  one  or  other  of  these  has 
been  destroyed,  all  power  of  repair  seems  to  be  lost. 

The  new  bone  usually  forms  with  such  rapidity  that  the  shell  surrounding 
the  sequestrum,  or  the  invohwrum  as  it  is  termed,  is  sufficiently  strong  to 
support  the  limb  by  the  time  the  dead  bone  is  loose. 

In  cases  of  acute  necrosis,  in  which  amputation  has  been  performed  but  a  few 
weeks  after  the  setting  in  of  the  disease,  a  thick  layer  of  new  Ijone  will  sometimes 
be  found  under  the  periosteum  ;  but  in  some  instances,  when  the  whole  of  a  shaft 
is  necrosed,  the  new  case  is  not  completed,  or  has  not  become  attached  to  the 
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articular  ends  before  these  are  separated  from  the  shaft.  In  other  cases, 
though  complete,  it  has  not  sufficient  strength  to  resist  the  contractions  of  the 
muscles  of  the  limb ;  under  these  circumstances,  it  may  spontaneously  fracture 
— an  accident  that  I  have  seen  happen  both  in  the  femur  and  the  tibia — or 
may  become  shortened  or  bent.  In  other  instances,  again,  when  the  perios- 
teum has  been  lost  by  sloughing,  new  bone  does  not  form  (Fig.  517)  ;  but 
as  the  sequestrum  separates;  the  limb  becomes  shortened,  loose, 
deformed,  and  useless. 

Treatment. — In  the  treatment  of  necrosis,  the  indications 
to  be  accomplished  are  sufficiently  simple,  though  the  mode 
in  which  they  have  to  be  carried  out  often  requires  much 
patience  and  skill  on  the  part  of  the  Surgeon.  In  those  cases 
in  which  the  bone  is  perishing  from  some  chronic  progressive 
disease,  as  chronic  osteitis  and  periostitis  with  obliteration  of 
the  Haversian  canals,  or  when  it  is  associated  with  caries,  the 
first  point  is  to  remove,  if  possible,  any  constitutional  or  local 
condition  which  tends  to  keep  up  the  disease.  Thus,  for 
instance,  if  it  appear  to  be  the  result  of  syphilis,  this  con- 
dition must  be  corrected.  So,  again,  if  it  arise  in  the  lower  jaw 
from  the  fumes  of  phosphorus,  the  patient  must  necessarily  be 
removed  from  their  influence.  If  it  be  threatened  in  conse- 
quence of  denudation  of  bone,  the  best  mode  of  prevention 
will  be  to  lay  down  flaps  of  integument  and  so  to  cover  the 
exposed  surface.  Abscesses  should  be  opened  as  soon  as 
recognized.  In  cases  of  acute  infective  periostitis  the  extent 
of  the  necrosis  is  very  materially  limited  by  free  and  early 
incisions  and  the  use  of  antiseptics,  and  in  this  way  the  separa- 
tion of  the  epiphyses  can  often  be  prevented,  and  the  danger  of 
death  fi'om  exhaustion  or  pyemia  avoided. 

Removal  of  the  Sequestrum. — When  all  that  is  possible 
has  been  done  to  arrest  the  morbid  condition  to  which  the 
necrosis  is  due,  the  separation  of  the  sequestrum  should  be 
left  as  much  as  possible  to  the  unaided  efforts  of  nature.  The  pig.  517.  _  Acute 
less  the  Surgeon  interferes  with  this  part  of  the  process  the  Deflcient^Forma- 
better  ;  for,  as  has  justly  been  observed  by  Wedemeyer,  the  tionofNewBone. 
boundaries  of  the  necrosis  are  known  to  Nature  only,  and  the 
Surgeon  will  most  probably  either  not  reach,  or  will  pass  altogether  beyond 
them.  Here  much  patience  will  be  required  for  many  weeks  or  months  :  and 
the  utmost  the  Surgeon  can  do  is  to  attend  to  the  state  of  the  patient's 
health,  treating  him  carefully  upon  general  principles,  removing  inflammatory 
mischief  by  appropriate  means,  opening  abscesses  as  they  form  in  the  limb, 
limiting  or  preventing  the  decomposition  of  the  discharges  by  antiseptic 
applications,  and  at  a  later  period,  keeping  up  the  patient's  strength  by  good 
diet,  tonics,  and  general  treatment,  calculated  to  support  him  against  the 
depressing  and  wasting  influence  of  continued  suppuration. 

As  soon  as  a  sequestrum  has  been  detached  from  the  adjacent  or  underlying 
bone  the  Surgeon  must  proceed  to  its  removal.  In  most  cases  it  is  sufficiently 
easy,  when  the  necrosis  is  superficial,  to  ascertain  that  this  separation  has  taken 
place,  as  the  flat  end  of  a  probe  may  be  pushed  under  the  edge  of  the  detached 
lamina.    AYhen,  however,  the  sequestrum  is  deeply  seated,  it  is  not  always  so 
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easy  to  be  sure  that  the  separation  has  occurred  ;  though,  in  the  majority  of 
cases,  the  introduction  of  a  probe  through  one  of  the  fistulous  openings  leading 
to  the  necrosed  bone,  and  firm  pressure  made  upon  the  latter,  will  enable  the 
Surgeon  to  determine  this.  In  other  cases,  however,  the  sequestrum,  though 
completely  free  from  all  osseous  connexions,  still  continues  to  be  fixed  by  the 
pressure  of  the  surrounding  granulations,  and  by  the  extension  of  its  spicula 
into  the  corresponding  cavities  of  the  new  osseous  case.  This  especially 
happens  when  the  sequestrum  is  central  and  invaginated,  and  the  cloacse  lead- 
ing to  it  are  so  small  that  but  a  limited  portion  of  it  is  exposed.  Here  a  more 
careful  examination  will  be  required  ;  and  its  looseness  may  sometimes  be 
determined  by  pressing  upon  it  with  a  probe  in  a  kind  of  jerking  manner,  or 
by  introducing  two  probes  through  different  cloacae,  at  some  distance  from 
one  another,  and  alternately  bearing  upon  the  exposed  bone  with  one  or  other 
of  them.  Then,  again,  if  the  sound  elicited  by  striking  the  end  of  the  probe 
against  the  sequestrum  be  a  peculiarly  hollow  one,  the  detachment  of  the  bone 
may  be  suspected.  The  duration  of  the  case,  also,  will  probably  throw  some 
light  upon  the  probable  state  of  things  inside  the  involucrum. 

The  separation  of  the  sequestrum  having  been  ascertained,  the  Surgeon 
must  adopt  measures  for  its  extraction.  The  part  should  first  be  rendered 
bloodless  by  Esmarch's  apparatus  if  the  disease  is  situated  in  a  limb.  If  the 
necrosis  be  perip/mal,  all  that  is  necessary  is  to  make  an  incision  down  to  it 
through  the  soft  parts,  either  by  directly  cutting  upon  it  or  by  slitting  up 
sinuses  with  a  probe-pointed  bistoury,  and  then  to  remove  it  with  a  pair  of 
forceps,  or  to  tilt  it  ofF  the  bed  of  granulations  on  which  it  is  lying,  by  intro- 
ducing the  end  of  an  elevator  beneath  its  edge. 

When  the  necrosis  is  cenfjxd,  the  sequestrum  being  embedded  in  a  new  case 
or  covered  in  by  old  bone,  the  operative  procedures  for  its  removal  are  of  a 
more  complicated  character.  The  difficulties  here  consist  in  some  cases  in  the 
depth  from  the  surface,  and  in  the  obstacle  offered  to  its  passage  by  the 
soft  parts  ;  in  others,  in  the  length  and  magnitude  of  the  sequestrum  in 
proportion  to  the  small  size  of  the  cloacse,  and  in  the  manner  in  which  it  lies 
in  a  direction  parallel  to  these  openings.  In  cutting  down  upon  the  bone,  the 
Surgeon  must  be  guided  by  the  direction  and  course  of  the  fistulous  tracks 
that  lead  to  the  principal  apertures  in  the  new  case,  the  incision  being  placed 
in  the  axis  of  the  limb,  and  carefully  directed  away  from  the  large  blood-vessels 
and  nerves.  If  the  part  has  not  been  rendered  bloodless,  however,  the  haemor- 
rhage is  somewhat  abundant,  in  consequence  of  the  injected  state  of  the  tissues 
furnishing  a  copious  supply  of  blood,  and  their  rigid  condition  preventing  re- 
traction of  the  vessels  ;  this,  however,  may  be  arrested  by  a  tourniquet,  or  by 
the  pressure  of  an  assistant's  fingers,  and  will  soon  gradually  cease  of  itself. 
The  bone  having  been  freely  exposed,  it  will  sometimes  be  found  that  the 
cloacae  are  of  suflBcient  size  to  allow  the  ready  extraction  of  the  sequestrum. 
But  in  the  majority  of  cases,  this  cannot  be  done  at  once,  and  the  apertures 
must  be  enlarged,  either  with  the  chisel  or  the  trephine,  according  to  the 
density  of  the  new  case,  and  the  amount  of  room  required.  Occasionally  when 
two  cloacae  are  close  to  one  another,  the  intervening  bridge  of  bone  may  very 
conveniently  be  removed  by  means  of  cutting  forceps,  of  different  shapes  (as  in 
Figs.  518,  519,  and  520),  or  by  means  of  a  Hey's  or  a  straight  narrow  saw  having 
a  movable  back  to  stiffen  the  blade  (Fig.  522),  and  space  thus  given  for  the  ex- 
traction of  the  sequestrum.   Very  convenient  forceps  for  this  purpose  are  those 
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represented  in  Fig.  521.  They  are  made  with  gouge  ends,  and  hence  may  be 
termed  gouge-forceps.  I  have  found  them  extremely  serviceable  in  many 
operations  upon  the  bones.  Care,  however,  should  be  taken  not  to  remove 
more  of  the  new  case  than  is  absolutely  necessary,  lest  the  ultimate  soundness  of 
the  Hmb  be  endangered.  In  necrosis  of  the  lower  end  of  the  femur  the  bone  sur- 
rounding the  sequestrum  is  often  so  peculiarly  dense  that  it  can  be  cut  away  so 
as  to  expose  the  dead  bone  only  by  the  means  of  a  chisel  and  mallet,  used  with 
considerable  force.  For  the  extraction  of  the  sequestrum,  the  most  convenient 
instrument  is  a  pair  of  strong  necrosis-forceps,  well  roughened  at  their  ex- 


Fig.  518.  Fig.  519.  Fig.  520.  Fig.  521. 

Cutting  Forceps  for  removing  Necrosed  Bone.  Gouge-forceps. 


Fig.  522. — Straight  Saw  for  removing  Necrosed  Bone. 


Fig.  523.— Sequestrum  Forceps. 


tremity,  and  straight  or  bent  as  the  case  may  require  (Fig.  523).  Occasionally 
the  sequestrum  is  so  shaped  and  placed  that  it  cannot  be  seized  with  this  in- 
strument ;  in  these  circumstances  it  will  be  useful  to  drive  a  screw-probe 
into  it,  by  which  it  may  either  be  extracted,  or  so  fixed  as  to  admit  of  seizure 
and  removal  by  the  forceps.  If  the  sequestrum  be  too  large  to  be  removed 
entire  through  the  cloacJB,  it  may  perhaps  best  be  extracted  piecemeal,  having 
been  previously  divided  by  passing  the  points  of  narrow  but  strong  cutting 
forceps  into  the  interior  of  the  bone. 

After  the  removal  of  the  sequestrum,  a  smooth  hollow  cavity  will  be  left  in 
the  new  case,  from  the  bottom  and  sides  of  which  blood  usually  wells  up  freely, 
issuing  abundantly  from  the  vascular  bone,  and  fi-om  the  granulations  lining 
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its  interior.  Should  this  haemorrhage  be  at  all  troublesome,  elevation  of  the 
limb  and  pressure  will  always  arrest  it  without  difficulty.  In  the  subsequent 
treatment  the  chief  trouble  arises  from  the  accumulation  of  discharges  in  the 
cavity  from  which  the  bone  has  been  removed,  where  they  are  prone  to  become 
excessively  foul.  To  prevent  this  the  cavity  should  be  washed  out  with 
chloride  of  zinc  solution  (gr.  xl.  to  ^j.)  immediately  after  the  operation, 
and  some  crystalline  iodoform  sprinkled  in  it.  It  may  then  be  dressed  with 
salicylic  or  iodoform  wool.  In  this  way  it  can  often  very  soon  be  brought  into 
a  condition  to  require  dressing  only  about  once  a  week.  If  these  dressings  are 
not  at  hand,  carbolic  oil,  terebene  and  oil,  or  glycerine  and  carbolic  acid,  may 
be  applied,  and  the  wound  well  syringed  with  Condy's  fluid.  If  the  se- 
questrum have  been  a  long  one,  and  have  involved  the  greater  part  of  the 
shaft  of  the  bone,  it  may  happen  that  the  new  case  has  not  sufficient  strength 
to  maintain  the  limb  of  its  proper  length  and  shape,  and  that  it  will  bend  or 
break  under  the  action  of  the  forces  and  weight  to  which  it  is  subjected. 
In  order  to  prevent  this  accident,  it  will  be  necessaiy  to  put  it  up  in  light 
splints,  or  in  a  starched  bandage.  After  the  removal  of  the  dead  bone,  the 
sinuses  will  speedily  close,  and  the  limb  eventually  regain  its  normal  size  and 
shape. 

Amputation. — If  the  necrosed  bone  be  so  situated  that  it  cannot  be  removed, 
occupying  too  great  an  extent  and  continuing  to  be  firmly  fixed  ;  and  if  at  the 
same  time  the  patient's  health  have  been  lowered  by  constant  discharge, 
and  symptoms  of  hectic  come  on  ;  or  if  the  limb  have  generally  been  greatly 
disorganized  by  the  morbid  processes  going  on  in  it,  recourse  must  be  had  to 
amputation  as  a  last  resource.  It  is  especially  in  the  lower  third  of  the  thigh- 
bone thai  these  severe  forms  of  necrosis  necessitating  amputation  of  the  limb 
occur.  When  necrosis  affects  the  flat  posterior  surface  of  this  bone  above  the 
condyles,  a  special  source  of  danger  occurs  in  the  possibility  of  the  sequestrum 
causing  ulceration  or  wound  of  the  popliteal  artery.  In  cases  of  this  kind, 
suddenly  fatal  haemorrhage  might  occur.  Should  the  hasmorrhage,  though 
abundant,  not  be  fatal,  what  course  should  the  Surgeon  adopt  in  such  cases  ? 
Should  he  attempt  to  ligature  the  vessel,  or  should  he  amputate  the  limb  ?  The 
line  of  practice  must,  I  think,  be  detennined  by  the  condition  of  the  limb  itself 
and  by  the  state  of  the  patient's  health.  If  both  these  be  tolerably  good,  the 
limb  not  too  much  disorganized,  and  the  powers  of  the  system  not  too  much 
reduced  by  hectic,  an  attempt  might  be  made,  by  slitting  up  the  sinuses,  to 
expose  and  secure  the  popliteal  artery  at  the  seat  of  injury  in  it,  and,  by  liga- 
turing it,  to  save  life  and  limb.  But  should  this  attempt  fail,  as  I  have  known 
happen,  or  should  it  not  be  thought  prudent  to  make  it,  owing  to  the  low  state 
of  the  patient's  strength,  or  the  disorganized  condition  of  the  limb,  amputation 
must  be  done  without  delay.  Necrosis  of  tbe  tibia  requiring  amputation  is 
rarely  met  with,  except  as  the  result  of  bad  compound  fractures,  or  of  other 
serious  injuries.  In  acute  necrosis  of  the  lower  end  of  the  thigh,  or  of  the 
shaft  of  the  tibia  involving  the  contiguous  joints,  and  attended  with  deep  and 
extensive  abscess  of  the  limb,  amputation  is  imperative. 

Resection  of  the  whole  of  the  necrosed  bone  may  advantageously  be  per- 
formed in  such  cases  as  those  of  the  metacarpal  and  metatarsal  bones,  or  in 
those  of  the  forearm  or  leg,  where  sufficient  stability  of  limb  is  secured  by  the 
remaining  bone  or  bones  to  leave  a  useful  member.  The  diseased  bone  may 
be  thus  removed  in  necrosis  of  the  ungual  phalanx  occurring  from  whitlow, 
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where,  by  the  excision  of  the  dead  bone,  the  end  of  the  finger  may  be  preserved  ; 
also  in  necrosis  of  some  of  the  metatarsal  and  tarsal  bones,  or  those  of  the  fore- 
arm, and  the  fibula.  Subperiosteal  resection  in  cases  of  acute  necrosis  has 
already  been  alluded  to  (p.  280). 

It  will  be  convenient  to  consider  here  the  chief  varieties  of  necrosis  and  caries 
as  they  affect  the  cranial  bones,  sternum  and  ribs,  leaving  the  consideration  of 
the  bones  of  the  extremities  and  of  the  spine  for  subsequent  chapters. 

Cranial  Boi^es. — Necrosis  and  septic  osteomyelitis  of  the  bones  of  the  skull 
following  injury  have  already  been  considered  (Vol.  I.,  p.  718).  Necrosis  and 
caries  may  also  arise  as  the  result  of  syphilis  or  tubercle. 

Syphilis. — In  considering  the  syphilitic  lesions  of  bones  we  have  seen  that 
the  flat  bones  of  the  vault  of  the  skull  are  frequently  alfected,  and  as  the  result 
of  the  breaking  down  of  a  subperiosteal  gumma  extensive  caries  or  necrosis 
may  occur.  The  frontal  bone  is  most  frequently  affected,  and  in  the  case  of 
any  of  the  bones  of  the  vault,  different  degrees  of  necrosis  may  be  met  with. 

In  one  form,  the  outer  table  alone  is  affected  ;  this  perishes,  separates,  and 
exfoliates,  granulations  spring  up  from  the  outer  surface  of  the  inner  table,  and 
a  process  of  repair  is  thus  established.  In  the  second  form  of  the  disease,  the 
whole  thickness  of  the  skull  necroses,  separates  from  the  dura  mater  and 
surrounding  healthy  bone  in  the  usual  way,  and  may  be  detached  in  large 
irregularly  shaped  pieces,  sometimes  of  large  size,  occupying  several  square 
inches.  In  the  third  form,  the  necrosis  is  hard,  dry,  rough,  and  pitted  and 
worm-eaten,  penetrating  through  the  diploe  to  the  inner  table,  separating  very 
slowly,  and  lasting  an  indefinite  period. 

Syphilitic  necrosis  may  also  affect  the  bones  of  the  base  of  the  skull, 
especially  the  ethmoid  and  sphenoid.  In  the  former  case  sequestra  may 
sometimes  be  extracted  through  the  nostrils,  and  in  one  extraordinary  case 
under  my  care  in  University  College  Hospital,  I  removed  through  the  mouth 
the  whole  body  of  the  sphenoid  bone.  The  patient,  a  man  aged  forty-three, 
had  suffered  from  syphilis  for  fifteen  years,  and  from  disease  of  the  bones  of 
the  nose  and  upper  jaw  for  three  years.  The  anterior  part  of  the  hard  palate 
was  destroyed,  and  it  was  through  the  fissure  so  formed  that  I  removed  the 
bone.  The  fragment  included  the  sella  Turcica,  and  the  roots  of  the  pterygoid 
processes,  but  the  clinoid  processes  could  not  be  recognised.  The  patient  had 
suffered  from  no  cerebral  symptoms  except  occasional  headache  and  some  loss 
of  memory.    He  made  a  good  recovery. 

The  Sights  of  syphilitic  necrosis  of  the  cranial  bones  are  very  obvious.  When 
the  vault  or  forehead  is  affected,  there  is  tenderness,  with  some  puffiness,  and 
gTadual  elevation  of  the  scalp  into  an  abscess.  When  this  is  opened,  the 
necrosed  bone  may  be  felt  or  seen  lying  bare,  at  the  bottom  of  a  sinus  or 
unhealed  ulcer.  When  the  sphenoid  or  the  ethmoid  is  affected,  deep  pains  in 
the  head,  persistent  oedema  of  the  eyelids,  and  fetid  discharge  from  the  nose, 
will  I'eveal  the  nature  and  seat  of  the  mischief. 

The  local  Treatment  of  syphilitic  necrosis  and  caries  of  the  cranial  bones 
will  vary  according  to  the  nature  and  the  seat  of  the  disease.  In  the  dry 
pitted  variety,  exposing  and  scraping  the  diseased  osseous  surface,  or  the 
application  of  a  strong  solution  of  sulphuric  acid  will  often  bring  about  a 
healthy  action,  provided  the  disease  have  not  penetrated  too  deeply.  Should 
there  be  reason  to  think  that  the  inner  table  has  been  perforated,  it  will 
probably  be  safer  to  leave  the  case  to  the  reparative  processes  of  nature  than  to 
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trephine.  If,  however,  the  anterior  wall  of  the  frontal  sinus  be  the  seat  of  the 
disease,  or  if  the  supraorbital  ridge  be  affected,  the  dry  and  rough  bone  may 
safely  be  removed,  as  I  have  twice  had  to  do,  by  the  application  of  the  trephine 
in  the  first  instance,  and  of  the  gouge  in  the  other  case.  "When  exfoliating 
necrosis  of  the  outer  table,  or  of  the  whole  thickness  of  the  bone,  affects  the 
vault  of  the  skull,  the  loosened  plate  may  readily  be  lifted  off  its  granu- 
lating bed  by  means  of  the  elevator  or  forceps,  after  it  has  been  fairly 
exposed. 

Tubercle. — It  has  long  been  recognized  that  necrosis  of  the  cranial  bones 
not  unfrequently  occurs  in  strumous  children,  especially  after  measles  and 
scarlet  fever.  It  is  now  known  that  this  is  due  to  the  deposit  of  tubercle  in 
the  bone.  This  may  occur  in  the  diploe  or  beneath  the  periosteum,  and  from 
the  tendency  which  the  disease  has  to  destroy  the  whole  thickness  of  the  bone 
it  has  been  spoken  of  by  Volkmann  as  a  "perforating  necrosis."  According 
to  Konig  the  bones  most  frequently  affected  are  the  frontal,  parietal,  and 
temporal  ;  the  frontal  bone  in  the  region  of  the  external  angular  process  is  the 
favourite  seat  of  the  disease.  As  a  rule  the  lesion  is  single,  but  multiple  foci 
may  be  present.  A  chronic  abscess  slowly  forms  over  the  diseased  bone,  and 
when  this  is  opened  the  bone  is  found  to  be  soft  and  carious  and  often 
perforated  ;  small  sequestra  may  be  present.  Tuberculous  disease  of  the 
temporal  bone  may  aftect  the  tympanum  or  mastoid  process.  The  treatment  of 
these  cases  must  be  carried  out  on  the  same  lines  as  that  of  tuberculous  bone 
disease  elsewhere — the  abscesses  being  freely  opened  and  the  soft  granulation 
tissue  and  carious  bone  removed  with  a  sharp  spoon.  The  disease  may  be  ex- 
tensive between  the  internal  table  and  the  dura  mater,  and  great  care  must  be 
taken  that  the  latter  be  not  injured. 

Results. — In  all  forms  of  necrosis  of  the  cranial  bones,  there  is  the  special 
danger  of  extension  of  inflammation  to  the  membranes  of  the  brain,  and  the 
consequent  occurrence  of  effusion  within  the  skull,  leading  to  convulsions, 
coma,  and  death.  This  danger  is  greatest  when  the  petrous  portion  of  the 
temporal  bone  is  affected,  as  the  dura  mater  is  continued  into  some  of  the 
canals  by  which  it  is  perforated.  Cerebral  complication  is  less  likely  to  occur 
when  the  frontal  bone  is  the  seat  of  disease,  more  particularly  the  lower  part 
of  this  bone,  where,  by  the  intervention  of  the  frontal  sinuses,  the  anterior 
wall  is  altogether  carried  away  from  the  inner  table,  and  from  aU  dangerous 
proximity  to  the  membranes  of  the  brain. 

Sternum. — Necrosis  and  caries  of  the  sternum  are  by  no  means  uncommon, 
the  former  as  the  result  of  the  breaking  down  of  a  subperiosteal  gl^mma,  the 
latter  from  tuberculous  disease  of  the  cancellous  tissue.  In  either  case  any 
part  of  the  bone  may  be  affected,  but  the  manubrium  is  most  frequently  the 
seat  of  disease.  In  cases  of  tuberculous  caries  the  bone  may  be  completely 
perforated,  and  a  considerable  abscess-cavity  may  exist  on  its  posterior  surface. 
Under  these  circumstances  it  may  be  necessary  to  gouge  away  the  bone  freely 
around  the  perforation.  Extensive  resections  of  the  sternum  have  also  been 
practised  for  tuberculous  disease. 

Ribs. — Tuberculous  disease  of  the  ribs  is  very  common,  and  usually  begins 
as  a  subperiosteal  deposit.  The  bone  may  thus  be  superficially  eroded  or 
necrosis  may  occur ;  the  inner  surface  of  the  rib  is  often  chiefly  affected.  An 
abscess  forms  over  the  diseased  bone  and  may  communicate  through  an  inter- 
costal space  with  a  considerable  collection  of  pus  between  the  ribs  and  the 
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pleura.  The  diagnosis  from  a  localized  empyema  may  thus  sometimes  be  a 
matter  of  difficulty.  In  some  cases  the  rib  cartilage  is  necrosed,  as  the  result 
of  a  tuberculous  deposit  beneath  the  perichondrium.  The  treatment  consists 
in  freely  opening  the  abscesses  and  sinuses,  and  scraping  or  gouging  the 
carious  bone.  In  some  cases  it  may  be  advisable  to  excise  completely  the 
aflPected  portion.  In  these  operations  great  care  must  be  taken  not  to  damage 
the  pleura. 
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CHAPTER  XLVII. 


STRUCTURAL  CHANGES  IN  BONE  AND  TUMOURS  OF  BONE. 


HYPEBTKOPHY  OF  BONE. 

True  Hypertrophy  of  Bone,  that  is  to  say,  increase  in  size  without 
alteration  in  form  or  structure,  is  very  rare.  It  occurs  as  the  result  of 
excessive  use,  in  common  with  the  enlargement  of  the  muscles  inserted 
into  it. 

The  term  Inflammatory  Hypertrophy  is  often  applied  to  those  chronic 
inflammatory  processes  which  cause  enlargement  of  a  bone,  diffused  over  a 
considerable  part  of  its  length.  When  the  thickened  bone  is  more  spongy 
than  natural,  the  change  is  termed  Spongy  Hypertro2}hy ;  when  it  is  denser, 
sclerosis,  or  hardening  of  bone.  Spongy  hypertrophy  occurs  in  its  most 
marked  form  in  the  disease  described  by  Paget  as  osteitis  deformans' 
(p.  309).  Sclerosis  is  most  commonly  met  with  as  the  result  of  syphilis  or 
after  recovery  from  chronic  osteitis  and  periostitis  in  scrofulous  subjects.  It 
may  affect  several  bones  at  the  same  time  ;  and,  in  the  long  bones,  may  lead 
to  filling  up  of  the  medullary  and  Haversian  canals  with  bony  substance,  with 
some  thickening  of  the  bone  generally.  This  condition  is  not  recognizable 
with  certainty  during  life. 

Increase  of  Length  of  Bones. — -Allusion  has  already  been  made  at 
p.  269  to  the  hypertrophy  of  bone  which  sometimes  follows  chronic  osteitis. 
This  increased  growth  of  bone,  as  a  result  of  morbid  conditions,  has  been 
investigated  by  Stanley  and  Paget  in  this  country,  and  by  Langenbeck  and 
others  on  the  Continent.  It  has  been  observed  in  connexion  with  necrosis, 
chronic  osteitis,  and  chronic  abscess  ;  and  also  with  chronic  hyperjemia  of  the 
soft  parts  of  the  limb.  Langenbeck,  from  his  observations,  concludes  that 
morbid  changes  which  give  rise  to  irritation  and  hyperaemia  of  the  osseous 
tissue  lead,  as  long  as  the  growth  of  bone  continues,  to  an  increase  both 
in  length  and  in  thickness  ;  and  that  the  increase  of  growth  in  length 
affects  especially  the  diseased  bones,  but  may  also  occur  in  a  healthy 
bone  of  the  same  limb.  Sometimes,  as  Paget  has  pointed  out,  the  long 
existence  of  an  ulcer  of  the  integuments  in  a  young  person  may  produce 
thickening  and  elongation  of  the  bone.  When  the  femur  undergoes  elongation 
in  this  way,  the  inequality  in  length  of  the  limb,  unless  the  opposite  limb  be 
lengthened  by  artificial  means,  may  lead  to  talipes  of  the  foot  of  the  lengthened 
limb  or  to  lateral  curvature  of  the  spine.  The  tibia  sometimes  becomes 
elongated,  while  the  fibula  remains  of  its  normal  length  ;  and  in  such  cases 
the  former  bone  becomes  curved.  The  diagnosis  of  this  condition  from  the 
curvature  of  rickets  consists,  according  to  Paget,  in  the  marked  elongation ; 
in  the  absence  of  thickening  of  the  ends  of  the  bone,  which  are  usually  even 
more  nearly  equal  in  size  to  the  shaft  than  in  the  natural  state,  on  account  of 
the  thickening  of  the  latter  ;  and  especially  in  the  fact  that  "  the  rickety  tibia 
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is  compressed,  usually  curved  inwards,  its  shaft  is  flattened '  laterality  an'd'' its 
margins  are  narrow  and  spinous  ;  while,  in  the  elongated  tibia,  the  curve  is 
usually  directed  forwards,  the  margins  are  broad  and  round,  the  surfeces  are 
convex,  and  the  compression  or  flattening,  if  there  be  any,  is  from  before 
backwards." 

Atrophy  of  Bone. — This  term  comprises  two  conditions  :  one  in  which 
the  bone  is  wasted,  and  another  in  which  an  arrest  of  growth  occurs. 

Atrophy  occurs,  as  a  natural  result,  in  old  age  ;  the  change  that  takes 
place  in  the  lower  jaw  being  a  familiar  example.  In  other  cases  it  is  said 
to  happen  as  a  consequence  of  fracture  ;  the  nutrient  artery  of  the  bone 
having  been  torn  across,  and  one  of  the  fragments  consequently  receiving 
insufficient  vascular  supply.  Atrophy  of  bone  commonly  occurs  also  from 
disuse,  as  is  the  case  in  old  dislocations.  In  atrophy,  the  bone  becomes 
thinner,  lighter,  and  more  porous  than  natural  ;  the  compact  structure  dis- 
appearing until  a  mere  paper-like  layer  may  be  left,  and  the  cancellous 
becoming  expanded,  the  spaces  being  filled  with  soft  yellow  fat.  Atrophy  of 
bones  is  common  in  general  paralysis  of  the  insane.  It  is  often  especially 
marked  in  the  ribs,  and  is  a  common  cause  of  fractures,  occurring  either 
spontaneously  or  during  the  restraint  necessarily  employed  during  a  maniacal 
outbreak. 

•  Arrested  Growth  of  bones  is  an  occasional  consequence  of  disease.  Its 
occurrence  in  rickets  will  presently  be  referred  to.  It  may  be  a  result  of 
disease  of  the  epiphyses  and  joints,  or  of  the  resection  of  the  epiphyses  in 
children,  and  may  follow  the  formation  of  cicatrices  after  burns  in  the  neigh- 
bourhood of  joints.  The  effect  of  paralysis  on  the  growth  of  bone  varies 
according  to  the  extent  of  the  loss  of  nerve-power.  It  is  common  to  see 
normal  growth  of  the  bones  in  limbs  affected  with  infantile  paralysis, 
in  which  the  muscles  are  wasted  ;  while  in  other  cases  it  is  materially 
impaired. 

BICKETS.  ^  ■ 

Rickets  is  a  general  disease,  the  most  important  manifestation  of  which  is 
an  imperfect  development  of  the  new  tissue  of  growing  bones.  It  occurs 
only  in  early  childhood,  most  frequently  appearing  during  the  first  or  second 
year  of  life,  though  it  has  been  observed  as  late  as  the  ninth  year,  and  is  said 
occasionally  to  be  congenital. 

Causes. — Want  of  sufficient  food  and  of  fresh  air,  want  of  cleanliness  and 
light,  and  all  the  unhealthy  surroundings  of  the  overcrowded  poor  of  a  large 
city,  are  the  great  causes  of  rickets.  It  is  rarely  met  with  amongst  the 
wealthy  classes,  and  in  the  country  it  is  scarcely  seen,  even  among  the  poor. 
Improper  food  is  undoubtedly  the  essential  cause  of  the  disease.  There  is  but 
one  proper  food  for  a  child  during  the  first  nine  months  of  its  life,  and  that  is 
the  milk  of  a  healthy  woman.  The  ill-fed  mothers  amongst  the  working 
classes,  exhausted  as  they  often  are  by  repeated  child-bearing  and  unnaturally 
prolonged  lactation,  are  very  frequently  unable  to  supply  milk  of  a  suffi- 
ciently nutritive  quality,  and  thus,  even  when  suckled,  the  child  is  but  half- 
fed.  Should  it  be  brought  up  by  hand,  in  order  to  save  expense,  flour,  oi- 
various  useless  patent  preparations  of  starch,  are  largely  used  in  place  of 
cow's  milk. 
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The  starchy  materials  in  the  food  probably  take  no  active  part  in  the  pro- 
duction of  the  disease,  but  replace  those  necessary  constituents  which  the  child 
is  capable  of  digesting.  It  has  indeed  been  suggested  that  rickets  is  caused  by 
an  excess  of  lactic  acid  resulting  from  fermentation  of  imperfectly  digested 
starch  ;  the  lactic  acid  vinites  with  the  lime  of  the  bones  and  converts  it  into 
a  soluble  salt.  There  is  no  evidence  in  favourj^of  this  view,  and  Cheadle  has 
raised  the  serious  objection  that  it  would  be  inadequate  to  explain  more  than 
the  bone  changes  of  rickets,  which  must  not  be  looked  upon  as  the  only  result 
of  the  disease.  Everything,  indeed,  suggests  that  the  error  of  a  diet  which 
produces  rickets  is  that  it  lacks  some  essential  constituent  and  not  that  it  con- 
tains any  directly  harmful  substance.  Cheadle  is  of  opinion  that  this  error 
consists  chiefly  in  a  deficiency  of  animal  fats,  aided  perhaps  by  insufficiency 
of  earthy  phosphates  and  animal  proteids.  In  support  of  this  opinion  he 
cites  a  case  of  most  extreme  rickets  occurring  in  a  child  fed  on  skim  milk,  and 
also  the  beneficial  effect  of  cod-liver  oil.  The  cure  of  rickets  in  the  lion  cubs 
at  the  Zoological  Gardens,  which  were  fed  only  on  horse-flesh,  by  giving  them 
cod-liver  oil  and  pounded  bones  with  milk,  is  a  remarkable  instance  of  the  part 
played  by  an  improper  diet  in  the  production  of  the  disease. 

It  is  generally  believed  that  the  offspring  of  feeble  mothers  show  a  special 
tendency  to  become  rickety.  The  health  of  the  father  has  not  been  shown 
to  exert  any  influence.  Parrot  maintained  that  syphilis  in  the  parents 
may  cause  rickets  in  the  child,  but  against  this  there  is,  as  Jenner  has 
pointed  out,  one  unanswerable  argument :  in  a  family  of  rickety  children, 
as  a  rule,  the  younger  members  are  most  affected,  while  in  inherited  syphilis 
it  is  exactly  the  reverse.  Tubercle  and  scrofula  have  no  definite  connexion 
with  rickets ;  in  fact  they  are  seldom  met  with  in  the  same  subject.  A 
deficiency  of  lime  in  the  water  of  the  district  has  also  been  stated  to  be  a 
cause  of  this  disease,  but  this  is  evidently  not  the  case,  for  rickets  is  far 
more  common  in  London,  which  is  supplied  with  water  containing  a  con- 
siderable amount  of  lime,  than  in  Glasgow,  where  the  water  contains  merely  a 
trace. 

Symptoms. — These  may  be  divided  into  general  symptoms  and  those 
referable  to  the  changes  in  the  bones.  The  general  symptoms  are  the  follow- 
ing :  the  child  may  be  thin,  but  is  moi'e  often  apparently  well  nourished, 
sometimes  very  fat.  Its  mucous  membranes  are  pale,  but  the  cheeks  are  often 
redder  than  natural.  On  careful  examination  with  a  lens,  however,  this  will 
be  seen  to  be  caused  by  a  network  of  dilated  capillaries  in  the  true  skin.  A 
most  characteristic  sign  is  profuse  sweating  of  the  forehead  when  the  child  is 
asleep,  the  rest  of  the  body  often  being  at  the  same  time  hot  and  dry,  though 
the  thermometer  rarely  shows  any  marked  elevation  of  temperature.  There 
is  often  general  tenderness  of  the  body,  so  that  any  handling  is  painful ; 
partly  in  consequence  of  this  and  partly  from  the  heat  of  the  body,  the  child 
kicks  off  its  bed-clothes  at  night,  so  that  it  is  sometimes  impossible  to  keep  it 
covered,  unless  it  is  made  to  sleep  in  flannel  drawers  and  a  jersey.  The 
digestion  is  often  good,  but  there  is  a  tendency  to  attacks  of  gastric  catarrh, 
with  a  furred  white  tongue  and  perhaps  vomiting.  The  motions  are  clay- 
coloured  and  ofi'ensive.  Flatulence  is  common,  and  owing  to  the  weakness  of 
the  muscles,  which  is  often  a  marked  effect  of  rickets,  the  child  usually  becomes 
pot-bellied.  The  spleen  is  frequently  enlarged,  and  in  some  cases  the  liver 
also.    The  urine,  as  a  rule,  presents  nothing  characteristic.    It  may  contain 
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an  excess  of  phosphate  of  h'me,  but  this  is  not  the  result  of  softening  of  the 
bones,  but  evidence  of  imperfect  assimilation. 

The  changes  observed  in  the  lones  appear  early  in  the  disease.    They  consist 
of  enlargement  of  the  articular  ends,  most  marked  at  the  points  of  junction  of 
the  shaft  with  the  epiphyses  ;  in  consequence  of  which  the  joints  appear  to  be 
swollen.    The  enlargement  is  also  especially  marked  at  the  junction  of  the 
ribs  with  their  cartilages,  which  form  prominent  rounded  swellings,  felt 
and  sometimes  clearly  seen  through  the  skin,  giving  rise  to  the  appearance 
which  has  been  termed  the  "  rickety  rosary."    At  a  later  period,  owing  to 
the  softness  of  their  structure,  the  bones  bend,  giving  rise  to  various  charac- 
teristic deformities.    Humphry  and  Langenbeck  have  called  attention  to  the 
want  of  growth  in  length  often  observed  in  rickets.    Humphry  says  that  the 
humerus  and  femur  are  about  one-fourth  shorter  in  rickety  subjects  than  in 
healthy  individuals  of  the  same  age.    The  most  important  deformities  arising 
in  different  parts  are  the  following  : — The  head  early  appears  large,  the  fore- 
head being  especially  protuberant,  and  the  face  small.    The  fontanelles, 
especially  the  anterior,  are  very  slow  in  closing  ;  the  bones  of  the  skull  may 
be  thickened,  forming  prominent  ridges  on  each  side  of  the  sutures,  though 
occasionally  in  the  occipital  region  they  are  unduly  thin.    The  spine  in  young 
children  usually  presents  one  long  curve  backwards  from  the  lower  cervical 
region  to  the  coccyx,  with  a  compensating  curve  forwards  in  the  neck.  In  older 
children  there  may  be  merely  exaggeration  of  the  normal  curves.    The  chest 
presents  very  characteristic  deformities  :  the  sternum  projects  somewhat  for- 
wards, with  a  deep  depression  on  each  side  caused  by  the  sinking-in  of  the  soft 
newly-formed  part  of  the  ribs  at  their  anterior  extremities.    The  deformity  is 
commonly  tenned  "  pigeon-breast."    The  depression  is  less  on  the  left  side,  as 
the  ribs  are  suj^ported  by  the  heart.    The  lower  ribs  are  pushed  outwards  by 
the  abdominal  viscera.    The  angles  of  the  ribs  are  less  obtuse  than  natural. 
The  clavicles  show  merely  an  increase  of  the  normal  curves.    The  humerus  is 
usually  bent  outwards  at  the  insertion  of  the  deltoid  ;  the  bones  of  the  forearm 
are  bent  outwards  in  the  lower  third.    The  pelvis  is  narrowed  from  before 
backwards,  more  especially  if  the  deformity  commences  before  the  child  has 
learned  to  walk.    The  femur  presents  a  single  long  curve  forwards.  The 
tibia  and  fibula  are  bent  forwards  and  outwards  or  forwards  only  in  their  lower 
thirds.    The  deformities  here  mentioned  are  the  most  common,  but  other 
varieties  may  be  met  with.    As  the  child  grows  older  it  frequently  becomes 
knock-kneed  or  bow-legged. 

Dentition  is  usually  much  delayed.  This  is  an  important  symptom,  and  it 
is,  therefore,  necessary  to  remember  the  dates  at  which  the  teeth  should  appear. 
This  may  be  easily  done  by  the  following  formula,  which  is  accurate  enough 
for  clinical  purposes.  Taking  the  teeth  in  anatomical  order,  commencing 
with  the  central  incisor,  they  appear  at  the  following  dates  in  months  :  7,  9, 
18,  12,  24. 

Progress  and  Prognosis. — Under  proper  treatment  rickets  can  usually 
be  cured.  The  bones  then  rapidly  become  solid  and  firm,  and  remain  per- 
manently fixed  in  their  abnormal  shape.  The  concavities  of  the  curves 
become  partly  filled  up  to  give  the  bone  the  necessary  strength,  while 
absorption  takes  place  laterally  to  preserve  lightness.  This  is  often  very 
marked  in  the  femur,  the  antero-posterior  diameter  of  which  may  be  double 
the  transverse.    After  recovery  from  rickets  there  is  frequently  early  union 
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of  the  epiphyses,  by  which  the  whole  body  is  stunted.  Muscular  develop- 
ment is,  however,  often  good,  and  the  patient  may  eventually  become 
sufficiently  powerful,  the  previously  soft  bones  becoming  unusually  dense. 

Rickets  infinitely  rarely  causes  death  directly,  but  by  impairing  the  power 
of  coughing  it  indirectly  causes  the  fatal  result  in  a  considerable  proportion  of 
cases  of  bronchitis  in  children. 

Pathology.— Beyond  the  fact  that  the  red  corpuscles  have  been  found 
deficient  in  number,  examination  of  the  blood  has  thrown  but  little  light 
on  the  disease.  The  nature  of  the  enlargements  of  the  liver  and  spleen  is 
somewhat  doubtful  and  requires  further  investigation. 

In  the  bones  the  essential  features  of  the  morbid  process  are,  first,  an 
exaggeration  of  the  processes  immediately  preparatory  to  the  development 
of  true  bone  ;  secondly,  an  imperfect  conversion  of  this  preparatory  tissue 

into  true  bone  ;  and  thirdly,  a  gi-eat  irregu- 
larity of  the  whole  process.  In  rickets  there 
is  a  growth  of  soft  bone,  but  no  softening 
of  healthy  bone.  Such  osseous  tissue  as  has 
been  developed  before  the  disease  commenced 
remains  unchanged,  unless  absorbed  in  the 
process  of  the  formation  of  the  medullary 
canal.  The  pathological  appearances  are  best 
studied  in  a  longitudinal  section  of  a  long 
bone.  In  normal  ossification  a  thin  bluish 
line  is  seen  between  the  unaltered  cartilage  and 
the  newly-formed  bone  ;  in  this  the  prolifera- 
tion of  the  cartilage-corpuscles  is  taking  place 
preliminary  to  the  formation  of  bone.  In 
rickets  this  line  is  much  thicker  than  natural, 
and  irregular  processes  project  from  it  into  the 
cartilage  of  the  epiphyses.  The  process  is 
wanting  in  the  regularity  observed  in  normal 
ossification.  The  proliferating  cartilage-cells 
are  heaped  irregularly  together,  and  patches 
in  which  calcification  of  the  matrix  is  taking 
place,  are  met  with,  scattered  here  and 
there. 

The  vascular  medullary  spaces  also  which 
normally  penetrate  in  an  even  line  into  the 
proliferating  layer  of  cartilage  show  the  same 
want  of  regularity  in  their  development.  Some 
wiU  be  found  projecting  an  eighth  of  an  inch 
or  more  in  advance  of  the  others  into  the  unaltered  cartilage.  These 
spaces  are  lined,  as  in  normal  bone,  with  osteoblasts,  and  bone  is  formed 
from  them,  but  the  osseous  tissue  thus  produced  is  softer  than  natural,  and 
cartilage-cells  unaltered,  or  merely  calcified,  may  be  found  embedded  in  it. 
Beneath  the  periosteum,  especially  at  the  line  of  junction  of  the  epiphyses 
with  the  shaft,  a  thick  layer  of  reddish,  vascular,  spongy  bone  is  found. 
Microscopic  examination  shows  that  the  osteoblastic  layer  beneath  the  perios- 
teum is  greatly  increased  in  thickness  ;  the  osteoblasts  are  numerous,  but  the 
osteogenic  fibres  between  them  are  imperfectly  developed,  and  lime  salts 


Fig.  624. — Longitudinal  section  of  a 
rickety  femur.  A  tliin  layer  of  solid 
bone  formed  before  the  disease  began, 
is  seen  surrounding  the  medulla.  This 
has  fractured  about  the  middle  of  the 
shaft  as  the  soft  new  bone  has  bent. 
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are  but  scantily  deposited  ;  the  resulting  structure  is  therefore  softer  than 
natural. 

Treatment. — In  the  treatment  of  rickets  our  first  endeavour  must  be  to 
remove  those  conditions  which  are  known  to  cause  the  disease.  The  child  must 
be  as  much  as  possible  in  the  open  air  and  should,  if  possible,  be  sent  into  the 
country.  It  must  be  put  to  sleep  in  a  bed  by  itself  to  ensure  fresh  air  during- 
the  night.  If  it  kicks  its  clothes  off  it  must  be  made  to  sleep  in  loose  flannel 
drawers  and  a  jacket,  to  avoid  the  risk  of  catching  cold.  A  bath  should  be 
given,  of  tepid  salt  water  in  winter  and  cold  in  summer,  every  morning  and 
evening,  or  at  least  once  daily.  The  diet  should  be  carefully  regulated.  Before 
seven  months  it  should  consist  of  nothing  but  milk  ;  the  mother's  milk  is 
the  best  if  she  be  in  a  state  of  health  to  suckle  her  child  ;  if  not,  the  best 
cow's  milk  must  be  given,  diluted  at  first  with  twice  its  bulk  of  water 
or  barley-water  and  sweetened  with  a 
little  sugar.  Lime-water  may  be  added 
if  the  child  vomits  or  passes  undigested 
milk  with  its  stools.  i\.fter  the  child 
has  passed  the  seventh  month  a  small 
quantity  of  properly  prepared  starch 
food  may  be  added  to  the  diet,  but 
the  supply  of  milk  must  not  be 
diminished  ;  at  least  two  pints  should 
be  given  daily.  Underdone  meat 
pounded  into  a  pulp  in  a  mortar,  or 
the  juice  of  raw  meat  may  also  be 
given. 

The  remedies  that  are  of  the  greatest 
service  in  rickets  are  iron  and  cod-liver 
oil,  the  former  being  the  more  import- 
ant. They  may  be  given  together — ■ 
one  drachm  of  steel  wine  and  the  same 
quantity  of  the  oil  being  taken  three 
times  a  day  immediately  after  food. 
This  treatment  must  be  continued  for 
many  months.  An  occasional  dose  of 
rhubarb  and  soda,  or  compound  liquorice 
powder,  may  be  necessary,  and  if  the 
tongue  be  very  furred  a  small  quantity  of 
grey  powder  may  sometimes  be  added.  Kassowitz  recommends  the  administra- 
tion of  y-g-o  of  a  grain  of  phosphorus  daily  either  in  cod-liver  oil  or  oil  of 
almonds.  He  states  that  under  its  influence  all  the  symptoms  undergo  rapid 
amelioration.  It  is  of  much  importance  in  preventing  deformity  in  these  cases 
not  to  allow  the  child  to  walk  or  stand  much,  but  to  let  it  take  exercise  in 
donkey-panniers  or  hand-chairs,  and  to  support  those  limbs  that  have  a  special 
tendency  to  bend,  with  properly  constructed  steel  supports,  which  will  be 
found  of  much  use,  provided  they  are  not  too  heavy,  and  do  not  interfere  with 
the  action  of  the  muscles.  Methodical  friction  should  also  be  employed  to 
stimulate  the  muscles. 

Combination  of  Rickets  and  Scurvy. — Attention  has  been  drawn  by 
T.  Smith,  Cheadle,  and  T.  Barlow,  in  this  country,  and  Moller  and  others 
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Fig.  525. — Femur  from  a  case  of  scurvy-rickets. 
7)1.  Muscle  infiltrated  with  blood,  pp'.  Peri- 
osteum raised  from  the  bone  by  clots  of  blood. 
p'.  Clots  of  blood  on  bone.  e.  Lower  epiphysis 
separated  from  shaft. 
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in  Germany,  to  a  disease  occnrring  in  young  children  which  is  characterized 
by  the  following  symptoms  :  after  a  few  days'  illness,  somewhat  sudden  swell- 
ing takes  place,  evidently  in  connexion  with  the  bones,  usually  in  the  lower 
extremities,  but  sometimes  also  in  the  upper  limbs.  Of  all  bones  the  femora 
are  most  frequently  afPected,  but  most  commonly  the  swelling  is  not  limited  to 
one  bone.  There  is  subcutaneous  oedema,  varying  in  amount.  Acute  tender- 
ness forms  a  most  prominent  symptom,  and  the  slightest  movement  evidently 
causes  severe  pain.  The  limbs  consequently  lie  motionless,  a  condition  which 
has  been  termed  "  pseudo-paralysis."  The  swelling  of  the  bones  is  usually 
most  marked  near  the  ends  of  the  shafts,  and  in  extreme  cases  the  epiphyses 
are  found  to  be  separated.  Other  bones  often  become  affected  subsequently 
to  the  first  appearance  of  the  disease.  There  is  usually  some  elevation  of 
temperature,  but  it  seldom  exceeds  101'5°  F.  Spongy  gums  are  met  with  in 
about  half  the  cases  ;  purpura,  hsematuria,  and  subconjunctival  htemorrhage 
have  also  been  noted.  The  child  soon  becomes  extremely  antemic,  and,  if  not 
properly  treated,  rapidly  emaciates  and  dies. 

The  fatal  cases,  when  examined  after  death,  have  shown  that  the  pain  and 
swelling  are  due  to  a  copious  extravasation  of  blood  beneath  the  periosteum 
stripping  it  widely  from  the  bone.  The  disease  has  been  described  by  German 
writers  as  "acute  rickets,"  but  Barlow,  who  has  carefully  analysed  22  cases, 
states  that  in  three  the  signs  of  rickets  were  very  pronounced,  in  seven 
moderately  well  marked,  in  nine  slight,  and  in  three  absolutely  wanting.  He 
therefore  concludes  that  the  scurvy  is  the  essential  part  of  the  disease,  the 
rickets  being  more  or  less  accidental,  and  at  most  favouring  the  occurrence  of 
the  subperiosteal  haemorrhages.  In  every  case  the  disease  seems  to  have  been 
the  result  of  improper  feeding,  chiefly  an  insufficient  supply  of  milk  in  infants, 
and  want  of  vegetables  in  older  children.  Barlow  therefore  suggests  the  name 
of  "  infantile  scurvy  "  for  the  disease.  The  treatment  js  usually  successful  if 
the  disease  be  recognized  in  time.  Milk,  lime-juice,  and  fresh  vegetables, 
with  plenty  of  fresh  air,  soon  relieve  the  symptoms. 

MOLLITIES  OSSIUM.  OSTEOlVtALACIA. 

Mollities  Ossium  is  a  somewhat  rare  disease  characterized  by  softening 
of  the  bones.  It  has  been  studied  with  much  attention  by  Curling,  Solly, 
Stanley,  Maclntyre,  and  Litzmann  ;  and  it  is  principally  from  their  labours 
that  we  are  acquainted  with  the  chief  facts  relating  to  it. 

In  this  disease  the  bones  are  bent,  or  their  shafts  broken  in  various  parts  of 
the  body.  Occasionally,  though  very  rarely,  only  one  is  fractured ;  but  in  other 
cases,  as  in  Tyrrell's,  there  may  be  as  many  as  twenty-two  fractures,  or,  as  in 
Arnott's,  thirty-one.  These  fractures  are  unattended  with  any  attempt  at  the 
formation  of  callus.  The  body  becomes  singularly  and  distressingly  distorted. 
On  examining  the  bones  after  death  the  periosteum  is  seen  to  be  usually  redder 
and  more  vascular  than  natural.  A  section  of  the  bone  can  readily  be  made 
with  a  knife,  the  osseous  tissue  feeling  soft  and  gritty  as  it  is  cut.  The  medullary 
canal  of  a  long  bone  is  increased  in  diameter,  the  spaces  of  the  cancellous 
tissue  are  enlarged  by  coalescence,  after  destruction  of  the  bony  trabecule,  and 
the  compact  tissue  is  more  spongy  than  natural,  from  widening  of  the  Haversian 
canals.  However  advanced  these  changes  may  be,  there  is  always  a  thin 
unaltered  layer  of  compact  bone  immediately  beneath  the  periosteum.  The 
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enlarged  cancellous  spaces  and  Haversian  canals  are  filled  with  an  oily,  red, 
grumous,  semi-fluid  substance.  Microscopic  examination  shows,  according  to 
Cornil  and  Ranvier,  that  the  fat-cells  of  the  medulla  have  disappeared  to  a 
great  extent,  their  place  being  occupied  by  small  round  cells,  spindle-cells, 
and  some  flattened  cells.  Hemorrhages  into  the  medullary  substance  are 
common,  and  small  cysts  are  often  met  with.  In  a  case  described  by  Poncet 
the  cystic  changes  were  so  extensive  as  to  cause  considerable  swellings  of  the 
bones.  In  the  later  stages  the  contents  of  the  medullary  spaces  include  a 
substance  resembling  the  splenic  pulp  in  appearance,  and  in  which  crystals  of 
heematoidin  may  be  found.  The  trabecute  of  bone  appear  as  if  fchey  had  been 
acted  on  by  acid.  The  lime-salts  have  disappeared  from  the  layers  of  bone 
nearest  the  vessels,  leaving  the  tissue  transparent,  but  still  showing  the  bone- 
corpuscles  just  as  in  bone  artificially  decalcified.  This  process  gradually 
advances,  and  is  followed  by  absorption  of  the  decalcified  matrix,  while  the 
corpuscles  either  perish  or  mingle  with  the  cells  of  the  altered  medullary 
substance. 

The  term  "  senile  moUities  "  is  sometimes  incorrectly  applied  to  the  atrophy 
of  old  age.  In  this,  however,  the  enlarged  spaces  are  filled  with  yellow  fat,  and 
not  with  the  characteristic  tissue  just  described. 

In  chemical  composition,  the  diseased  bone  has  been  found  by  Leeson  to  be 
composed  of  IS'TT)  parts  of  animal  matter,  29"]7  of  phosphate  and  carbonate 
of  lime,  and  o2"0S  of  water  in  every  hundred  parts. 

The  Causes  of  the  disease  are  obscure.  It  has  been  stated  that  it  is  some- 
times connected  with  a  rheumatic  tendency  ;  as,  in  every  case  recorded,  the 
affection  has  been  jDreceded  or  accompanied  by  severe  pains,  resembling  rheu- 
matism. In  some  instances  the  patients  have  been  affected  with  syphilis.  It 
most  commonly,  though  not  invariably,  occurs  in  females,  as  pointed  out  by 
Kilian  ;  and  in  a  majority  of  cases  it  appears  to  have  a  connexion  with  the 
child-bearing  state.  Among  131  patients  whose  histories  have  been  collected 
by  Litzmann  of  Kiel,  there  were  85  females,  in  whom  the  disease  either 
appeared  during  pregnancy  or  Avas  modified  in  its  course  by  this  condition. 
Of  the  remaining  46  patients,  35  were  females,  and  11  males.  It  most  gene- 
rally attacks  adults,  having  been  observed  in  few  cases  under  the  age  of  20  ; 
and  it  may  occur  even  at  a  very  advanced  age.  Among  other  conditions  which 
have  been  supposed  to  take  part  in  the  causation  of  the  disease  are  prolonged 
lactation,  constant  exposure  to  cold  and  damp,  and  insuificient  animal 
food. 

Of  the  various  theories  Avhich  have  been  advanced  to  account  for  the  decal- 
cification of  the  bones  may  be  mentioned,  the  presence  of  excess  of  phosphoric 
or  lactic  acid,  venous  congestion  of  the  medullary  substance  with  resulting 
excess  of  carbonic  acid,  and  excessive  excretion  of  lime  salts  in  the  urine. 
There  is  little  evidence,  however,  to  support  any  of  these  hypotheses. 

The  Seat  of  the  Disease,  according  to  Litzmann,  varies  accoi'ding  as  it 
occurs  within  the  child-bearing  period  or  independently  of  this.  In  85  child- 
bearing  women,  the  whole  skeleton  was  affected  in  6  cases  only,  and  all  except 
the  bones  of  the  head  in  two  ;  while  in  4G  other  cases,  all  parts  of  the  skeleton 
were  diseased  in  21,  and  all  the  bones  except  those  of  the  head  in  six.  The 
percentage  of  the  occurrence  of  the  disease  in  various  parts  is  shown  in  the 
following  table  : — 
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Pelvis 

Spinal  Column 
Chest 

Lower  Limb 
Upper  Limb 
Head  . 


85  child-bearing   46  other  cases, 
women. 

.    96  ...  87 

.    .    54  ...  87 

.    31  ...  80 

.    .    17  ...  78 

.    12  ...  62 

.    .     8  ...  52 


In  child-beariug  women  the  disease  appears  to  have  a  remarkable  predilec- 
tion for  the  pelvis  ;  it  is  probable,  however,  that  a  careful  examination  of  all 
the  bones  has  not  been  made  in  all  cases. 

State  of  the  Urine. — The  urine  is  usually  abundant  and  pale  in  colour  ; 
it  tends  to  deposit  a  sediment  which  has  been  compared  to  curdled  milk.  In 
many  recorded  cases,  it  has  been  found  to  contain  large  quantities  of  j^hos- 
phate  of  lime,  probably  derived  from  the  softening  bones,  and  in  one  recorded 
by  Solly,  a  phosphatic  calculus  was  lodged  in  the  pelvis  of  the  kidney.  Bence- 
Jones  described  in  one  case  the  presence  in  the  urine  of  an  albumenoid  body, 
to  which  he  gave  the  name  of  "  deutoxide  of  albumen  ; "  it  has  the  characters 
of  an  albumose.  It  is  soluble  in  hot  water.  It  is  dissolved  by  dilute  nitric 
acid  when  heated,  but  precipitates  again  on  cooling.  Virchow  has  described 
a  similar  substance  in  the  affected  bones. 

Symptoms. — These  are,  in  the  early  stages,  extremely  obscure  and  insidious. 
The  patient  complains,  in  the  first  instance,  of  wandering  .pains  aliout  the 
limbs  and  trunk  which  assume  usually  a  rheumatic  character,  though  they 
have  been  observed  to  be  of  a  much  more  severe,  persistent,  and  intractable 
nature  than  those  that  occur  in  any  form  of  rheumatism.  The  patient  becomes 
debilitated,  unfitted  for  exertion,  and  emaciated.  Spontaneous  fracture  now 
occurs  in  some  bones  under  the  influence  of  the  most  trivial  causes  ;  others 
become  bent,  and  the  body  consequently  greatly  misshapen  and  distorted. 
The  deformity  of  the  pelvis  is  a  frequent  cause  of  difficult  labour,  often  neces- 
sitating Cfesarean  section,  or  Porro's  operation.  The  acetabula  are  approxi- 
mated by  the  weight  of  the  body  pressing  on  the  heads  of  the  femora  ;  thus 
the  oblique  diameters  are  diminished,  while  the  pubes  is  carried  forward,  the 
horizontal  rami  often  coming  nearly  in  contact.  If  the  patient  is  not  preg- 
nant, menstruation  remains  regular  in  most  cases.  Death  usually  results  from 
general  exhaustion,  after  a  period  varying  from  two  to  six  years. 

Diagnosis. — The  diagnosis  of  this  affection  has  to  be  made  in  the  early 
stages  from  rheumatism.  This  is  not  always  easy,  and,  indeed,  is  at  first 
impossible  ;  but  after  a  time,  when  the  peculiar  phosphatic  condition  of  the 
urine  and  the  fragility  or  distortions  of  the  osseous  system  manifest  themselves, 
the  true  nature  of  the  affection  becomes  apparent.  With  riclcofs  it  cannot 
possibly  be  confounded,  as  rickets  is  a  disease  of  childhood,  and  osteomalacia 
is  peculiar  to  adult  or  advanced  life. 

Treatment. — With  regard  to  treatment,  but  little  can  be  done  :  the  ad- 
ministration of  tonics,  and  a  general  supporting  plan  of  treatment,  may  arrest 
for  a  time  the  progress  of  this  terrible  affection  ;  but  when  once  it  is  declared, 
it  usually  progresses  from  bad  to  worse,  and  at  last  destroys  the  patient. 
Opiates  may  be  employed  to  allay  the  pain,  and  in  Maclntyre's  case  some 
temporary  advantage  appeared  to  result  from  the  administration  of  alum  ;  but 
no  remedy  has  appeared  to  be  of  any  real  advantage  in  this  complaint.  Cases 


OSTEITIS  DEFORMANS. 


309 


have  however  been  recorded  in  wliich,  after  very  extensive  softening  of  the 
bones,  complete  recovery  has  taken  place. 

The  close  relation  of  the  disease  to  pregnancy,  and  its  rapid  increase  with  . 
recurring  gestations,  has  suggested  the  production  of  an  artificial  menopause  as 
a  possible  means  of  relief  or  cure.    For  this  purpose  removal  of  the  ovaries 
has  been  practised  by  Fehling  of  Basel  and  Trizzi  of  Milan,  apparently  with 
considerable  success. 

OSTEITIS  DEFORMANS. 

In  1876,  Paget  read  a  paper  before  the  Royal  Medical  and  Chirurgical 
Society  of  London  on  five  cases  of  a  general  disease  of  the  bones  to  which 
lie  gave  the  name  of  osteitis  deformans.  Since  that  time  a  considerable 
number  of  cases  have  been  recorded  in  this  country  and  in  France,  which  have 
more  or  less  closely  agreed  with  Paget's  original  description. 

The  Causes  of  the  disease  are  obscure.  It  most  commonly  commences 
about  the  age  of  fifty,  and  appears  to  affect  the  two  sexes  about  equally  ;  for, 
although  of  23  cases  observed  by  Paget  only  G  were  females,  of  48  cases  collected 
by  Thibierge  21  were  males  and  22  females. 

The  disease  appears  to  have  no  connexion  with  syphilis,  but  in  some  cases 
there  has  been  a  history  of  gout  or  rheumatism.  Except  perhaps  in  one 
instance  there  has  been  no  evidence  of  hereditary  influence.  In  some  few 
cases  an  injury  to  a  bone  has  preceded  the  development  of  the  disease. 

Symptoms. — -'The  most  marked  feature  of  osteitis  deformans  is  a  gradual 
enlargement  and  deformity  of  certain  parts  of  the  skeleton.  The  disease  runs 
an  extremely  long  course,  lasting  even  as  long  as  twenty  years  without  affecting 
the  general  health  to  any  appreciable  degree.  "  The  disease  affects  most  fi-equently 
the  long  bones  of  the  lower  extremities  and  the  skull,  and  is  usually  sym- 
metrical. The  bones  enlarge  and  soften,  and  those  bearing  weight  yield  and 
become  unnaturally  curved.  The  spine  may  sink  and  seem  to  shorten  with 
increased  dorsal  and  lumbar  curves  ;  the  pelvis  may  become  wide  ;  the  necks 
of  the  femora  may  become  nearly  horizontal,  but  the  limbs,  however  misshapen, 
remain  strong,  and  fit  to  support  the  trunk."  The  bones  chiefly  affected  are 
the  tibite,  femora  and  clavicles,  and  those  of  the  vault  of  the  skull  and  the  spine, 
but  the  enlargement  is  flrst  noticed  in  one  or  both  tibias.  The  bones  of  the 
upper  Umbs,  with  the  exception  of  the  clavicles,  are  rarely  affected  in  so  marked 
a  degree  as  those  of  the  lower  limbs.  More  or  less  pain  is  a  common  symptom  ; 
it  is  generally  most  marked  in  the  early  stages,  and  being  situated  in  the  bones 
it  is  thought  to  be  rheumatic.    The  pain  is  not  usually  worse  at  night. 

In  four  of  Paget's  cases  the  patient  gradually  became  blind  ;  in  one  from 
choroiditis  and  in  three  from  retinal  htemorrhages.  Hutchinson  has  also 
recorded  a  case  in  which  choroiditis  was  present. 

Pathology. — The  bones  examined  after  death  show  changes  evidently  of  aii 
inflammatory  character.  The  skull  is  uniformly  thickened,  but  in  the  long 
bones  the  compact  tissue  is  chiefly  affected.  The  thin  layer  of  compact  bone 
on  the  articular  surface  is  thickened  and  encroaches  on  the  cancellous  tissue. 
The  thickened  bone  is  soft  and  spongy,  its  substance  is  very  vascular,  and  its 
surface  is  grooved  with  lines  for  the  vessels  of  the  periosteum.  Neither  the 
periosteum  nor  the  medulla  presents  any  marked  change. 

Microscopic  examination  of  one  of  Paget's  cases  by  Butlin  confirmed  the 
opinion  that  the  disease  is  inflammatory.    He  says  :  "  The  whole  microscopic 
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architecture  of  the  bone  had  been  altered  ;  the  structure  appeared  to  have  been 
almost  entirely  removed  and  laid  down  afresh  on  a  diS'erent  plan  and  in  a 
larger  mould."  The  enlarged  Haversian  canals  contained  a  tissue  closely 
resembling  that  found  in  ordinary  rarefying  osteitis,  but  more  fibrillar  and  con- 
taining fewer  cells.  In  some  of  the  canals  the  process  of  destruction  was 
evidently  jirogressing,  Howship's  lacunEe  with  osteoclasts  (p.  259)  being  seen, 
while  in  other  parts  new  bone  was  being  formed  by  osteoclasts.  Sharkey 
found  similar  changes  and  noted  an  irregularity  in  the  arrangement  of  the 
bone  corpuscles  and  shrinking  of  the  lacunae. 

In  three  of  Paget's  first  cases  sarcomata  of  bone  appeared  late  in  life  ;  and 
of  a  total  of  19  deaths,  collected  by  Thibierge,  10  occurred  from  malignant 
disease,  affecting  amongst  other  parts,  the  dura  mater,  lung,  cerebellum^ 
humerus  and  radius. 

No  Treatment  seems  to  be  of  any  use. 

ACBOMEGALY. 

Acromegaly  is  a  rare  disease  chiefly  characterized  by  symmetrical  enlarge- 
ment of  certain  parts  of  the  skeleton,  notably  of  the  hands,  the  feet  and  the 
face.  It  was  first  described  as  a  distinct  afiection  by  Pierre  Marie  in  1885, 
who  founded  his  description  on  two  typical  cases  in  the  Salpetriere  Hospital. 
CaBes  presenting  similar  symptoms  had  previously  been  recorded,  and  since  the 
publication  of  Marie's  monograph  a  considerable  number  of  cases  have  been 
met  with  in  this  country  and  elsewhere.  In  Souza-Leite's  thesis,  published  in 
1890,  details  of  thirty-eight  cases  are  given. 

The  Causes  of  acromegaly  are  obscure.  The  disease  affects  both  sexes,  but 
women  appear  to  be  more  liable  to  it  than  men.  It  usually  commences  between 
the  ages  of  20  and  26.  There  is'  no  evidence  to  show  that  syphilis  stands  in 
any  causal  relation  to  the  affection,  nor  does  it  appear  clear  that  the  relation  to 
gout  and  rheumatism  is  more  than  an  accidental  one. 

Symptoms. — The  most  obvious  symptoms  of  acromegaly  are  the  enlarge- 
ments of  the  hands  and  feet,  and  of  the  face.  The  enlargement  of  the  hands 
takes  place  without  appreciable  alteration  of  form,  except  that  the  width 
and  thickness  are  more  increased  than  the  length,  so  that  the  term  "  battledore 
hands  "  has  been  appHed  to  them  by  Marie.  There  is  no  swelling  or  oedema, 
the  soft  parts  being  merely  increased  in  proportion  to  the  bones,  so  that  the 
hands  come  to  resemble  those  of  a  giant.  The  arms  and  forearms  are  usually 
not  enlarged,  and  in  cases  where  some  hypertrophy  of  these  parts  was  noted  it 
was  not  in  proportion  to  that  of  the  hands.  The  feet  are  affected  similarly  to 
the  hands,  the  enlargement  not  extending  above  the  ankles.  The  cranium 
is  rarely  much  affected,  but  there  may  be  some  increase  m  its  antero-posterior 
diameter.  The  alteration  in  the  face  is  the  most  striking  feature,  and  the 
patient  may  be  quite  unrecognizable  by  his  friends.  It  becomes  greatly  in- 
creased in  length  and  oval  in  form,  the  enlargement  affecting  chiefly  the 
supraciliary  ridges,  the  margins  of  the  orbits,  the  nose,  the  malar  bones  and, 
more  than  all,  the  lower  jaw.  The  soft  parts  of  the  face  generally  are 
thickened ;  the  lower  lip  is  much  enlarged  and  the  chin  prominent.  There  is 
marked  curvature  of  the  spine  in  the  cervical  and  dorsal  regions  so  that  the  head 
is  thrown  forwards.  The  sternum  is  prominent  and  the  clavicles  and  ribs 
enlarged.  In  a  large  number  of  recorded  cases  the  thyroid  gland  has  been 
diminished  in  size  ;  in  some  it  appeared  to  be  normal,  and  in- a  few  instances 
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hypertrophied.  The  speech  is  often  slow,  and  the  voice  deep  and  harsh. 
Amongst  the  symptoms  of  which  the  patients  complain  may  be  mentioned 
headache  and  severe  aching  pains  in  the  limbs  with  general  debility  and 
depression  ;  the  appetite  may  be  increased,  and  excessive  thirst  has  been 
a  troublesome  symptom  in  some  cases.  According  to  Marie  the  onset  of  the 
disease  in  females  is  often  accompanied  by  amenorrhoea. 

Diagnosis. — Acromegaly  is  easily  distinguished  from  myxoedema  by  the 
fact  that  in  the  latter  affection  the  swelling  is  limited  to  the  soft  parts.  The 
principal  differences  between  acromegaly  and  osteitis  deformans  are,  according 
to  Marie,  that  in  the  former  the  face,  and  in  the  latter  the  cranium  is  chiefly 
enlarged  ;  in  acromegaly  the  general  outline  of  the  face  is  oval,  in  osteitis 
deformans  triangular  ;  in  acromegaly  the  hands  and  feet  are  chiefly  affected 
and  the  bones  are  merely  enlarged,  whereas  in  osteitis  deformans  the  long  bones 
are  chiefly  affected  and  become  remarkably  deformed  ;  acromegaly  usually 
occurs  before  35,  osteitis  deformans  after  40.  A  remarkable  condition  has 
been  described  by  Marie  under  the  name  of  "  hypertrophic  pulmonary  osteo- 
arthropathy," in  which  enlargement  of  Ithe  bones  and  joints  occurs  as  the 
result  of  chronic  pulmonary  disease.  In  this  affection  the  enlargement  of  the 
hands  atfects  chiefly  the  wrist  and  fingers,  the  extremities  of  the  latter  being 
bulbous.  Marie  has  also  pointed  out  the  features  which  distinguish  acromegaly 
from  a  rare  affection  of  the  bones  of  the  face,  first  described  by  Virchow  under 
the  name  of  leoniiasis  ossca.  It  seems  hardly  likely  that  the  two  diseases  can 
be  mistaken.  Leontiasis  ossea  is  characterized  by  great  and  irregular  enlarge- 
ment of  the  face  and  bones,  the  two  upper  jaws  being  as  a  rule  first  afffected. 
Masses  of  bone  project  externally  and  also  fill  the  antra  and  block  the  nose. 
The  affection  very  slowly  spreads  to  the  other  bones  of  the  face  and  even  to 
those  of  the  cranium.  The  new  bone  is  spongy  in  structure.  In  the  few 
recorded  cases  the  disease  has  begun  in  early  life,  but  nothing  definite  is  known 
as  to  its  causation. 

Pathological  Anatomy. — The  most  remarkable  condition  which  has  been 
met  with  in  the  post-mortem  examination  of  cases  of  acromegaly  is  enlarge- 
ment of  the  pituitary  body.  In  seven  autopsies  collected  by  Souza-Leite  this 
condition  was  constantly  present,  but  in  more  than  one  of  the  fatal  cases  in  this 
country  the  pituitary  body  appeared  normal.  In  one  case  the  gland  was  as 
large  as  a  hen's  egg,  and  in  another  it  pressed  upon  the  optic  commissure  and 
nerves,  causing  optic  neuritis  and  blindness.  The  enlargement  appears  to 
affect  the  anterior  lobe  of  the  gland,  and  in  a  case  examined  by  Marie  and 
Marinesco,  these  observers  found  true  hypertrophy  of  the  glandular  tissue, 
associated  with  degenerative  changes  and  fibrous  overgrowth.  In  G-odlee's 
case  the  enlargement  affected  only  the  right  half  of  the  anterior  lobe  ;  the 
microscopic  appearances  differed  from  those  of  the  normal  gland  in  an  irregu- 
larity of  the  gland  tubes  and  the  cells  lining  them.  Atrophy  of  the  thyroid, 
sclerosis  of  the  sympathetic  ganglia  and  persistence  of  the  thymus  are  among 
the  other  conditions  which  have  been  met  with.  The  enlargement  of  the 
bones  is  apparently  the  result  of  a  new  formation  of  spongy  osseous  tissue  and 
is  associated  with  some  rarefaction  of  the  whole  bone. 

The  only  Treatment  which  has  hitherto  been  adopted  is  purely  sympto- 
matic. The  headache,  Avhich  may  be  the  most  troublesome  symptom,  has  been 
relieved  by  antipyrin. 


312 


STRUCTURAL   CHANGES  IN  BONE. 


TUMOURS    OF  BONE. 

Exostosis. — By  exostosis  is  meant  the  growth  of  a  bony  tumour  from  some 
of  the  osseous  structures  of  the  body.  The  causes  that  immediately  give  rise 
to  this  disease  are  usually  extremely  obscure.  There  can  be  no  doubt  that  in 
some  instances  it  is  hereditary  ;  but,  in  general,  it  occurs  without  any 
appreciable  exciting  cause.  It  is  met  with  chiefly  in  the  young,  developing 
about  the  age  of  puberty.  Exostosis  appears  to  originate  in  two  ways  :  being 
either  primarily  formed  as  true  bone  developing  from  periosteum,  or  being  the 
result  of  the  ossification  of  a  chondroma. 

Exostoses  are  of  two  kinds — the  one  hard  and  compact,  the  other  softer  and 
more  spongy.  The  hard,  or  Ivory  Exostosis,  is  rarely  multiple.  It  is 
developed  from  fibrous  tissue,  but  in  structure  differs  both  in  appearance  and 
composition  from  normal  bone.  It  is  extremely  compact  and  white,  having  a 
section  closely  resembling  that  of  ivory,  but  possessing  a  true  bony  structure, 
Haversian  canals,  lacunse,  and  lamellae.  In  chemical  composition,  it  is  found 
to  differ  from  healthy  bone  in  containing  more  of  the  phosphate  and  less  of 
the  carbonate  of  lime,  and  also  in  the  proportion  of  organic  matter  being- 
smaller.  This  kind  of  exostosis  grows  principally  from  the  flat  bones  and 
lower  jaw,  and,  as  it  is  generally  of  small  size,  seldom  produces  much  in- 
convenience, unless  it  compresses  important  parts.  Thus,  Cloquet  relates  the 
case  of  a  tumour  of  this  kind  growing  from  the  pubic  bone,  and  perforating 
the  bladder  ;  and  it  is  occasionally  found  to  project  into  the  orbit,  or  from 
the  inner  table  of  the  skull,  upon  the  brain.  "When  an  ivory  exostosis  is 
left  to  itself,  it  may  become  stationary  after  a  time.  In  some  instances  it  has 
been  known  to  necrose,  and  to  slough  away,  as  it  were,  from  the  parts  in 
which  it  has  been  situated.  Of  this  termination  Hilton  and  Boyer  have  related 
instances. 

The  Spongy  or  Cancellous  Exostoses  grow  more  rapidly,  often  attain  a 
considerable  size,  and  are  not  uncommonly  multiple.  When  multiple,  they 
may  be  symmetrical  in  their  arrangement,  and  they  are  occasionally  hereditary 
through  several  generations.  Exostoses  of  this  form  are  developed  from 
cartilage.  They  commence  almost  invariably  at  the  line  of  junction  of  an 
epiphysis  with  the  shaft,  and  usually  before  puberty.  When  they  appear 
ac  a  later  period  it  has  been  suggested  that  they  arise  from  a  portion  of  the 
cartilage  of  the  epiphysis  that  has  escaped  ossification.  When  growing  they 
are  covered  with  a  thin  layer  of  cartilage,  but  should  this  become  completely 
ossified,  growth  ceases  and  the  tumour  remains  stationary.  They  are  then 
composed  of  a  thin  layer  of  compact  tissue  surrounding  ordinaiy  cancellous 
bone  ;  opposite  the  base  of  the  tumour  the  normal  compact  tissue  is  want- 
ing, so  that  the  cancellous  tissue  of  the  tumour  is  continuous  with  that 
of  the  bone  from  which  it  is  growing.  The  exostoses  of  young  subjects  thus 
frequently  cease  to  increase  when  general  growth  comes  to  an  end.  Those 
commencing  after  that  time  show  more  continuous  growth,  and  more  urgently 
require  surgical  interference.  Spongy  exostoses  are  usually  pedunculated ; 
they  are  irregularly  lobulated  on  the  surface,  sometimes  resembling  the  head 
of  a  cauliflower.  A  bursa  not  unfrequently  develops  in  the  superficial  tissues 
covering  them. 

Their  most  common  seats  are  the  lower  end  of  the  femur,  the  upper  end  of 
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the  tibia,  and  the  upper  end  of  the  Immerus.  Their  stincture  has  been 
described  and  figured  with  Tumours  (Vol.  I.,  p.  1025). 

The  S//mptoms  of  exostosis  are  simply  those  produced  by  a  hard  and 
slowly  growing  tumour,  connected  with  a  bone  and  pushing  forwards  the  soft 
parts  covering  it.  In  many  cases  it  produces  serious  inconvenience  by  its 
pressure,  either  upon  neighbouring  organs  or  mucous  canals  ;  or  it  may  occa- 
sion ulceration  of  the  skin  lying  above  it.  In  some  cases,  the  presence  of  an 
exostosis  may  be  connected  with  an  arrest  of  development  of  the  bone  from 
which  it  springs.  Thus  I  have  seen  the  lower  third  of  the  ulna  completely 
arrested  in  its  development  by  the  formation  of  an  exostosis  at  the  lower  part 
of  the  middle  third,  the  bone  being  permanently  shortened  and  dwarfed  below 
this  point. 

Treatmeni. — If  an  exostosis  be  so  situated  as  to  occasion  inconvenience  or 
deformity,  it  will  be  necessary  to  remove  it ;  and  as  it  is  a  local  disease,  there 
is  no  fear  of  its  return,  provided  this  be  fully  done.  If,  however,  the  whole  of 
it  be  not  taken  away,  it  may  grow  again.  The  removal  of  these  tumours  is 
best  effected  with  a  Hey's  saw,  or  cutting  forceps,  or  a  chisel  and  mallet.  In 
some  situations,  as  when  close  upon  joints,  or  springing  fi'om  the  cervical 
vertebrae,  they  cannot  be  interfered  with  ;  and  in  other  cases,  as  occasionally 
happens  in  the  neighbourhood  of  the  orbit,  their  density  and  hardness  may  be 
such  that  the  saw  can  scarcely  work  its  way  through  them. 

The  Spongy  Exostosis  of  the  Ungual  Phalanx  of  the  Great  Toe 
is  of  such  frequent  occurrence  as  to  deserve  special  attention.  It  springs  from 
the  upper  surface  of  the  phalanx,  near  its  anterior  extremity,  pushing  the  nail 
upwards  and  backwards.  It  may  reach  the  size  of  half  a  cherry  and  project 
beyond  the  nail,  giving  rise  to  great  pain  and  inconvenience  in  walking.  The 
only  treatment  is  complete  removal  of  the  growth  with  the  cartilage  covering 
it  from  which  it  grows,  as  if  any  of  this  be  left  behind,  the  tumour  will  recur. 
The  removal  is  thus  ellected.  The  toe  must  be  made  bloodless  by  Esmai'ch's 
method.  The  nail  is  then  removed  in  order  to  expose  the  growth  thoroughly. 
A  circular  incision  is  then  made  round  the  tumour  to  the  bone,  and  the  base 
is  cut  through  with  a  gouge  or  chisel.  The  tumour  should  then  be  carefully 
examined,  and  if  it  appears  that  any  of  the  cartilage  covering  it  has  been  left, 
behind,  this  should  be  cut  away  with  a  gouge. 

Chondromata  or  Cartilaginous  Tumours  of  Bone  are  often  met  with. 
These  have  already  been  described  when  speaking  of  enchondroma  and  its 
pathology  (Vol.  I.  p.  1022,),  and  need  not,  consequently,  be  more  than  alluded 
to  here.  They  usually  require  resection  or  amputation  of  the  affected  bone, 
according  to  the  attachment  and  size  of  the  growth. 

Fibroma  of  Bone. — Fibromata  are  not  common  in  bone  ;  when  they  do 
occur  they  spring  from  the  periosteum.  The  situation  in  which  they  are  most 
frequently  met  with  is  the  base  of  the  skull,  from  which  they  project  down- 
wards into  the  pharynx  and  posterior  nares,  forming  the  disease  Icnown  as 
fibrous  polypus  of  the  nose  (see  Diseases  of  the  Xose).  They  are  also  occa- 
sionally met  with  in  connexion  with  the  jaws. 

Cystic  Tumours  of  Bone  are  extremely  rare,  if  we  exclude  those  met  with 
in  the  jaws,  which  arise  in  connexion  with  the  teeth,  and  those  in  which  the 
cysts  are  merely  an  accidental  formation  in  a  solid  tumour.  The  cystic 
tumours  described  by  the  older  writers  under  the  name  of  Spina  Ventosa  are 
always  sarcomatous  growths  in  which  cysts  have  developed. 
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,  Nelaton  describes  simple  cysts  of  bone  containitig  a  clear  or  reddish  serous 
fluid,  and  lined  with  a  smooth  membrane  having  the  appearance  of  a  serous 
membrane,  as  being  occasionally  met  with  in  the  long  bones.  He  states  that 
the  cysts  may  be  unilocular  or  multilocular.  He  describes  but  one  case  as 
having  come  under  his  observation.  The  tumour  occupied  the  femur,  from 
the  trochanter  to  one  inch  from  the  condyles,  expanding  the  whole  shaft  to  a 
great  size.  It  was  composed  of  an  agglomeration  of  cysts,  mostly  about  the 
size  of  a  walnut,  and  separated  from  each  other  by  bony  septa.  The  cysts 
were  filled  with  reddish  serum.  He  states  that  two  similar  tumours  have  been 
recorded,  one  by  Breschet  and  one  by  Travers. 

The  chief  symptom  is  a  slow  and  almost  painless  enlargement  of  the  affected 
bone,  forming  a  smooth,  round  or  oval  growth.  The  skin  covering  it  is  of 
normal  colour.  When  a  certain  size  has  been  attained,  so  that  the  shell  of 
bone  is  expanded  into  a  very  thin  lamella,  and  before  it  is  perforated,  pressure 
on  the  tumour  occasions  a  peculiar  crackling  or  rustling  noise,  like  that  pro- 
duced by  pressing  together  a  broken  egg- 
shell, or  the  crackling  of  tin-foil.  Under 
this,  the  elasticity  or  even  semi-fluctuation 
of  the  tumour  may  be  felt.  The  fluctua- 
tion is  particularly  marked  after  a  time, 
when  the  osseous  envelope  has  become  still 
more  expanded,  or  is  partially  or  wholly 
absorbed.  When  the  shell  of  bone  becomes 
very  thin,  spontaneous  fi-acture  may  take 
place. 

Cysts  of  the  jaws  v.'ill  be  more  fully 
described  with  the  diseases  of  those  parts. 

Treatment. — AVhen  the  tumour  is  very 
large,  removal  of  the  affected  bone  may  be 
necessary,  but  if  it  be  of  moderate  size,  so 
as  not  to  have  materially  affected  the 
integrity  of  the  bone,  it  may  suffice  to 
remove  one  side  of  the  wall  of  the  cyst 
by  the  trephine  or  by  excision,  and  then  the  cavity  may  be  allowed  to 
granulate,  and  its  walls  to  contract.  This  plan  has  proved  especially  success- 
ful in  some  of  the  cystic  tumours  of  the  lower  jaw  ;  and  I  have  practised  it 
with  success  in  a  small  cyst  forming  in  the  outer  condyle  of  the  humerus. 

Hydatids. — Hydatid  disease  of  bone  is  rare.  Forty-nine  cases  were  col- 
lected by  Gaugolphe  in  1886,  and  Targett  has  recently  increased  the  number 
to  seventy-six.  Of  14  specimens  in  the  London  Museums,  Targett  finds  that 
in  8  the  femur  or  tibia  is  affected,  in  2  the  pelvis,  and  in  4  the  spine.  The 
disease  begins  in  the  cancellous  tissue,  a.nd  causes  gradual  expansion  and  finally 
perforation  of  the  bone.  In  the  early  stages  the  cancellous  tissue  is  found 
infiltrated  wdth  small  cysts  ;  the  growth  of  the  parasite  taking  place  by  bud- 
ding from  the  outer  surface  of  the  parent  cyst,  and  not  within  it  as  is  usually 
the  case.  Suppuration,  necrosis,  and  spontaneous  fracture  are  occasional 
results  of  the  disease  ;  and  when  the  articular  end  of  a  long  bone  is  affected, 
the  neighbouring  joint  may  be  invaded.  The  disease  is  likely  to  be  mistaken 
fur  a  central  sarcoma  or  for  osteitis  and  necrosis  from  other  causes.  The 
Trecdmmt  must  depend  on  the  situation  and  extent  of  the  disease,  and  in  the 


Fig.  526. — CeUsfrom  Spindle-celled  Sarooiiia. 
Tumour  of  Scapula  :  First  recurrence. 
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case  of  the  long  bones  the  Surgeon  must  consider  the  possibility  of  removing  the 
diseased  part  of  the  bone  by  gouging  or  excision  before  resorting  to  amputation. 

Sarcomata  of  Bone— Primary  Malignant  Tumours  of  Bone. — Car- 
cinoma never  occurs  primarily  in  bone  ;  the  tumours  formerly  classed  as 
primary  encephaloid  or  scirrhous  cancer  of  bone,  osteo-cancer,  osteo-cephaloma, 
&c.,  all  belong  to  the  class  of  sarcomata.  Carcinoma  only  attacks  bone  as  a 
secondary  growth,  or  by  extension  from  a  primary  growth  commencing  in  the 
epithelium  of  a  gland,  of  the  skin,  or  of  a  mucous  membrane. 

Our  knowledge  of  sarcoma  of  bone  has  been  greatly  increased  by  the  inves- 
tigations of  Gross  of  Philadelphia  and  Butlin  of  London.  For  the  purpose 
of  classification,  sarcomata  of  bone  are  divided,  first  into  central,  springing 
from  the  cancellous  tissue  or  the  medullary  canal,  smA  periosteal,  subperiosteal 
or  i}eri'plieral,  arising  on  the  surface  of  the  compact  bone  ;  secondly,  they  are 
subdivided  according  to  the  structure  of  the  growth,  into  spindle-celled,  round- 
celled,  mixed  spindle-  and  round-celled,  and  myeloid.  Gross  makes  a  separate 
division  for  osteoid  or  ossifying  sarcoma,  and  separates  cartilaginous  tumours 
entirely,  placing  them  in  another  group.  Butlin  classes  ossifying  sarcomata 
and  chondro-sarcomata,  according  to  the  form  of  the  cells  (spindle,  round,  or 


mixed,)  met  with  in  the  growing  margin  of  the  tumour.  The  microscopic 
structure  of  these  various  forms  of  sarcoma  has  already  been  described  in  the 
Chapter  on  Tumours  (Vol.  I.  p.  1037).  Gross  gives  the  following  as  the 
relative  frequency  of  the  different  forms  of  sarcoma  among  the  165  cases 
affecting  the  long  bones  which  formed  the  basis  of  his  paper  :  central  myeloid 
sarcoma,  70  ;  periosteal  ossifying  sarcoma,  45  ;  central  spindle-celled  sarcoma, 
IC  ;  periosteal  round-celled  sarcoma,  13  ;  central  round-celled  sarcoma,  12  ; 
periosteal  spindle-celled  sarcoma,  9.  Of  all  forms  of  sarcoma,  out  of 
149  cases,  87  occur-red  in  males  and  62  in  females ;  and  of  147  in  which 
the  age  was  ascertained,  110  occurred  before  30.  The  central  spindle-celled 
sai'coma  was  the  only  form  that  Gross  found  to  occur  more  frequently  after 
30  than  before.  In  about  half  the  cases  the  disease  was  attributed  to  injury. 
The  various  long  bones  were  affected  in  the  following  order  :  femur,  67  ;  tibia, 
46  ;  humerus,  25  ;  fibula,  13  ;  ulna,  7  ;  radius,  6  ;  ulna  and  radius,  1.  The 
following  table,  showing  the  malignancy  of  the  various  forms  of  sarcoma 
affecting  the  long  bones,  is  so  important  that  I  reproduce  it  entire. 
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When  internal  organs  become  affected,  the  secondary  growths  will 
generally  be  found  in  the  lung,  and  sometimes  also  in  the  liver  and  other 
viscera.  The  secondary  tumours,  as  a  rule,  reproduce  the  special  features  of 
the  primary,  such  as  ossification,  calcification,  development  of  cartilage,  &c. 
(Fig.  528). 

In  Central  Sarcoma  of  Bone  the  tumour  springs  from  the  cancellous  tissue 

or  the  medullary  canal.  It  is  usually 
situated  at  or  about  one  articular  end, 
expanding  the  bone,  until  in  many 
cases  a  thin  shell  only  is  left  surround- 
ing the  mass.  The  symptoms  may  at 
first  closely  resemble  those  of  chronic 
periostitis  and  osteitis,  or  abscess  of 
bone,  the  only  means  of  diagnosis  some- 
times being  the  application  of  a  tre- 
phine. In  most  cases,  however,  the 
pain  is  not  so  severe  as  in  chronic  in- 
flammatory affections.  However  exten- 
sively the  articular  end  of  the  bone 
may  be  destroyed  by  the  tumour,  the 
cartilage  of  the  neighbouring  joint 
never  becomes  implicated.  The  close 
proximity  of  the  tumour  to  the  joint 
may  lead  to  the  disease  being  mistaken 
for  tuberculous  disease  of  the  aiticula- 
tion,  as  I  have  nioi'e  than  once  seen 
happen  in  myeloid  sarcoma  of  the  lower  end  of  the  femur.  The  cartilage,  how- 
ever, being  undestroyed,  there  is  in  these  cases  usually  a  considerably  greater 
degree  of  movement  than  is  possible  in  tuberculous  disease.  Central  sarcoma,  so 
long  as  the  disease  is  confined  within  the  walls  of  bone,  dev.elops  but  slowly  and 
shows  but  little  tendency  to  infect  the  system,  but  when  once  it  extends  beyond 
and  implicates  the  soft  parts,  the  danger  becomes  greatly  increased.  Spontane- 
ous fracture  is  not  uncommon.  Central  sarcomata  are  of  four  kinds,  myeloid 
or  giant-celled,  spindle-celled,  round-celled,  and  mixed  spindle-  and  round- 
celled.  These  are  further  modified  by  the  formation  of  cysts,  calcification, 
ossification,  and  the  development  of  cartilage.  Eighty-one  cases  collected  by 
Butlin  showed  the  following  structure  :  round-celled  22,  of  which  17  were 


Fig.  529.— Myeloid  Sarcoma  of  Head  of  Tibia.  The 
tumour  is  extensively  cystic. 
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simple,  1  calcified,  3  ossifying,  and  1  fibroid  ;  spindle-celled  I'J,  of  which  15 
were  simple,  '2  developing  cartilage,  and  2  calcified  ;  mixed-celled  22,  of  which 
18  were  simple,  3  ossifying,  and  1  calcified  ;  and  myeloid  17,  of  which  1-1  were 
simple,  and  3  contained  bony  spicula.    According  to  Gross,  if  the  long  bones 


only  be  considered,  myeloid  tumours  form  a  much  larger  proportion  than  in 
Butlin's  table. 

AH  the  central  sarcomata,  except  the  myeloid,  tend  to  diffuse  themselves 
widely  through  the  medullary  canal  ;  the  myeloid  tumour  often  remains 
tolerably  sharply  limited  to  the  articular  end 
of  the  bone  in  which  it  commenced,  and 
may  even  be  shut  off  from  the  medullary 
canal  by  a  dense  plate  of  new  bone.  As  a 
central  sarcoma  grows,  the  bone  becomes 
"  expanded  "  by  it  till  a  mere  shell,  often 
deficient  in  parts,  is  left.  If  the  tumour  be 
very  soft  or  contain  cysts,  this  may  in 
parts  give  the  sensation  of  "  egg-shell 
crackling." 

In  Peripheral,  or  Periosteal  Sarcoma, 
there  is  no  expansion  uf  bone.  The  tumour 
is  from  the  first  elastic  and  fixed,  commen- 
cing usually  at  one  side,  but  often  at  a  later 
period  embracing  the  whole  bone.  The 
forms  of  sarcoma  met  with  in  80  examples 
collected  by  Butlin  were  the  following : 
round-celled  30,  of  which  22  were  simple,  6 
ossifying,  and  2  chondrifying  ;  spindle-celled 
22,  of  which  13  were  simple,  3  ossifying,  and 
()  chondrifying,  and  in  some  cases  subse- 
quently becoming  ossified  or  calcified  ;  mixed 
round-  and  spindle-celled  28,  of  which  11  were  simple,  G  ossifying,  5  calcifying, 
and  6  developing  cartilage.  When  the  tumour  ossifies  or  calcifies  it  does  not  pene- 
trate deeply  into  the  compact  tissue  ;  when  these  changes  do  not  take  place  the 
bone  becomes  eroded  and  spontaneous  fracture  is  very  likely  to  occur.  The  pain 
accompanying  a  subperiosteal  tumour  is  usually  less  severe  than  that  of  a 
central  sarcoma.  The  tumour  varies  in  consistence  according  to  its  nature 
from  firm  and  elastic  to  semi-fluctuating.     In  some  cases  pulsation  of  a 
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Fig.  63i. — Calcified  Nodule  of  Sarcoma  of 
the  Lung,  secondary  to  a  similar  growth  in 
a  long  Bone  (18S  diam.)  a.  Decalcified.  The 
flat  grey  Surface  represents  the  Calcified 
Stroma,  b.  Not  decalcified.  Shows  the 
glistening  bars  of  Calcified  Stroma  passing 
between  the  granular  cells,  which  in  some 
parts  also  are  calcified. 
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thrilling  kind,  with  or  without  a  bruit,  is  distinctly  perceptible  especially 
in  an  advanced  stage  of  the  disease,  when  the  vascularity  of  the  tumour 
is  greatly  increased.  Cysts  are  not  uncommon  in  the  softer  forms  of 
sarcoma. 

Diagnosis. — Central  sarcoma  of  bone  in  its  early  stages  so  closely  resembles 
chronic  osteitis  and  jjeriosfitis  that  it  is  frequently  impossible  to  come  to  a 
correct  conclusion  as  to  the  nature  of  the  case  without  cutting  down  on  the 
bone  and  applying  a  trephine  or  gouge.  In  the  later  stages  the  diagnosis 
becomes  more  easy;  the  great  enlargement  of  the  bone,  the  occurrence  of  "  egg- 
shell crackling  "  on  pressure,  and  more  especially  pulsation  when  it  is  present, 
making  the  nature  of  the  case  clear. 

From  ct/stic  tumours  of  bone  the  diagnosis  is  often  impossible,  as  the  great 


Fig.  533. — Expansion  of  Lower  End  Fig.  .534. — Myeloid  Tumour  of  Lower  Jaw  (70 

of  Femur  by  a  Myeloid  Sarcoma.  diam.),  showing  the  manner  in  which  the  bone 

is  invaded,  a.  The  deep  surface  of  tlie  Section. 


majority  of  "cysts  of  bone  "  (except  in  the  jaws)  are  really  soft  sarcomata 
with  cysts  developed  in  the  tumour.  It  is  only  by  cutting  into  the  affected 
part  that  the  nature  of  the  disease  can  be  ascertained.  From  disease  of  the 
'neighbouring  joint,  the  diagnosis  is  made  by  observing  that  the  joint  does  not 
form  the  centre  of  the  swelling,  and  that  movement,  although  limited,  is  not 
painful,  and  is  unaccompanied  by  gi-ating  or  crackling  in  the  articulation. 
Should  the  tumour  have  penetrated  the  joint,  which  is  very  rare,  the  difficulty 
of  diagnosis  becomes  greatly  increased. 

Peripheral  Sarcoma  is  most  frequently  mistaken  for  a  deep-seated  clwonic 
alscess,  but  the  abseuce  of  true  fluctuation,  the  presence  of  a  rounded  edge  to 
the  tumour,  and  its  fixed  attachment  to  the  bone  will  usually  enable  the 
Surgeon  to  recognise  its  true  nature.  Sometimes  the  nature  of  the  disease  is 
revealed  by  the  occurrence  of  spontaneous  fracture,  as  in  the  case  represented 
in  Fig.  535.    In  all  doubtful  cases  the  swelling  must  be  punctured  with  an 
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aspirator.  Even  when  the  presence  of  a  tumour  is  evident,  it  is  not  always  easy 
to  malce  sure  that  it  is  attached  to  the  bone.  Examination  under  chloroform, 
with  complete  relaxation  of  the  muscles,  will  usually,  however,  overcome  this 
difficulty. 

A  consolidated  aneurism  has  been  mistaken  for  a  sarcoma  of  bone,  and  ampu- 
tation has  been  performed  on  this  supposition,  as  in  the  case  represented  in 
Fig.  450.  The  opposite  error  has,  however,  more  often  been  made,  a  soft 
pulsating  sarcoma  being  taken  for  an  aneurism.  The  distinction  between 
these  diseases  has  already  been  given  at  p.  112. 

Having  ascertained  the  presence  of  a  tumour,  it  remains  to  determine  ilie 


nature  of  tlie  growth.  In  many  cases  this  cannot  be  done.  If  the  tumour  is 
of  slow  growth,  very  firm,  of  considerable  size,  lobulated  on  the  surface,  very 
clearly  defined,  and  immovably  fixed  to  the  bone,  it  may  be  a  simple  chon- 
droma. If,  with  the  same  symptoms,  however,  it  is  of  more  rapid  growth,  it 
may  be  a  sarcoma  developing  into  cartilage.  The  distinction  is  very  impor- 
tant if  it  can  be  made,  for  a  simple  chondroma  is  an  innocent  tumour,  and  the 
Surgeon  in  removing  it  may  carry  his  knife  close  to  the  growth,  but  a  chondri- 
fying  sarcoma  is  usually  very  malignant,  and  amputation  must  be  done  high 
above  it.  Unfortunately  the  distinction  is  often  impossible.  When  the  tumour 
is  central  and  situated  at  an  articular  end  of  a  long  bone,  especially  the  upper 
end  of  the  tibia,  the  lower  end  of  the  femur,  the  upper  end  of  the  humerus  or 
the  lower  end  of  the  ulna,  or  in  the  lower  jaw,  the  chances  are  greatly 
in  favour  of  its  being  a  myeloid  sarcoma.    According  to  Gross,  nearly 


Fig.  535. — Peripheral  Spiu- 
cUe-ceUefl  Sarcoma  of  Sliaftof 
Femur  sawn  open.  Spon- 
taneous Fracture. 


Fig.  03(j.  —  Peri- 
pheral Spindle-celled 
Sarcoma  of  Shaft  of 
Femur,  successfully 
Amputated  at  Hip- 
Joint. 
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70  per  cent,  of  the  central  tumours  of  the  long  bones  are  of  this  nature. 
Myeloid  tumours  are  often  somewhat  globular  in  form,  and  cysts  are  very 
common  in  them.  They  usually  occur  between  25  and  35,  and  grow 
slowly  without  affecting  the  constitution.  When  the  central  tumour  affects 
the  shaft  of  a  bone  it  is  probably  one  of  the  more  malignant  sarcomata, 
either  round-celled,  spindle-celled  or  mixed,  myeloid  being  very  rare  in  this 
situation. 

The  i^eripheral  sarcomata  cannot  be  clearly  distinguished  from  each  other. 
Myeloid  so  rarely  commences  superficially,  that  it  may  practically  be  excluded. 
If'  the  lymphatic  glands  are  affected,  it  is  most  probably  a  round-celled 


Fig.  537.— Rapidly  growing  malignant  Tu- 
mour of  the  Head  of  the  Humerus,  with 
Spontaneous  Fracture  of  the  Shaft. 


Fig.  538. — Section  of  rapidly  growing  malignant 
Tumour  of  Head  of  Humerus  :  upper  end  and  Head 
of  Humerus  destroyed,  but  Articular  Cartilage  un- 
affected. Tumour  divided  by  white  vertical  lines — 
the  Periosteum  :  inside  which  only  were  the  Os- 
seous Spicula  found. 


sarcoma,  the  spindle-celled  form  very  rarely  spreading  in  this  way.  All  forms 
of  peripheral  sarcoma  may  equally  implicate  the  surrounding  soft  parts. 

In  distinguishing  between  the  benign  and  the  malignant  tumours,  Paget 
directs  attention  to  the  following  points  :  1.  The  age  of  the  patient.  If 
below  puberty  or  past  middle  life  the  tumour  is  probably  malignant,  unless 
it  be  a  common  exostosis.  2.  The  age  of  the  tumour.  If  of  more  than 
two  years'  duration,  it  is  probably  not  malignant.  3.  If  a  tumour  of  bone 
have  doubled  in  size  in  six  months,  not  being  inflamed,  it  is  probably 
malignant. 

Treatment. — The  only  possible  treatment  is  by  operative  interference.  If 
the  tumour  be  simjile,  it  may  be  possible  to  remove  it  by  gouging  or  cutting  it 
out,  but  if  it  be  one  of  the  malignant  sarcomata,  the  only  safe  course  is  to 
remove  the  whole  bone  from  which  it  springs.  If  from  the  localized  nature  of 
the  growth,  its  origin  at  an  articular  end  of  a  bone,  and  its  central  position, 
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there  is  reason  to  believe  that  it  is  a  myeloid  sarcoma,  it  may  be  sutficient  to 
remove  only  the  part  of  the  bone  from  which  it  grows.  In  the  leg-  this 
necessitates  amputation,  but  in  the  lower  end  of  the  radius,  or  the  upper  end 
of  the  humerus,  it  is  sometimes  possible  to  excise  the  affected  part  of  the  bone 
without  removing  the  limb.  In  tumours  of  the  lower  jaw  it  is  seldom 
necessary  to  remove  more  than  half  the  bone.  If  part  of  the  bone  only  be 
removed,  the  sawn  surface  and  medullary  canal  must  be  carefully  examined, 
and  if  they  do  not  appear  healthy  more  must  be  cut  away. 

If  the  tumour  be  peripheral,  or  if  it  be  a  central  sarcoma  of  any  kind  other 
than  myeloid,  no  means  avail  except  the  complete  removal  of  the  diseased  bone. 
These  operations  are,  however,  not  very  promising,  as  there  are  few  forms  of 
malignant  tumour  in  which  secondary  growths  more  rapidly  develop.  The 
rapidity  of  recurrence  will,  however,  greatly  depend  upon  the  form  of  the 
disease,  on  the  time  when  ampuiaiion  is  performed,  and  on  the  part  where 
it  is  practised.  Amputation  should  always,  if  possible,  be  performed  in 
the  earliestst  age  of  the  disease,  before  general  infection  has  taken  place. 
If  the  glands  be  enlarged,  little  can  be  expected  in  the  way  of  ultimate 
cure. 

The  selection  of  the  line  at  which  amputation  should  be  performed  is  of 
great  importance.  If  the  limb  be  removed  for  a  central  growth  in  the 
continuity  of  the  diseased  bone,  there  is  great  probability  of  a  rapid  return  of 
the  disease  in  the  stump — even  when  the  bone  appears  healthy  to  the  naked 
eye  at  the  part  cut  through,  the  myeloid  sarcoma  alone  being  an  exception  to 
this  rule.  In  cases  of  peripheral  disease,  this  return  may  not  take  place  in  the 
same  bone  :  indeed,  I  have  seen  one  case  of  the  kind  in  which  the  disease 
affected  the  lower  end  of  the  tibia,  and  that  bone  was  amputated  in  its  upper 
third  ;  in  this  case,  after  a  lapse  of  some  months,  fatal  recurrence  of  the 
disease  took  place  in  the  pelvic  bones,  but  not  in  the  stump.  As,  however, 
the  peripheral  is  more  rare  than  the  central  form  of  the  disease,  and  as  there 
are  no  means  of  ascertaining  the  precise  kind  before  removal,  the  rule,  I 
think,  should  be  absolute  to  amputate  at  or  above  the  next  joint — at  the  hip- 
joint,  in  malignant  disease  of  the  femur  ;  in  the  thigh,  for  that  of  the  bones 
of  the  leg  :  and  at  the  shoulder,  when  the  upper  arm  is  affected.  When  the 
lower  part  of  the  femur,  however,  is  involved,  amputation  through  the 
trochanters  may  sometimes  be  substituted  for  disarticulation  at  the  hip-joint, 
the  latter  operation  being  so  formidable  and  so  fatal  that  the  Surgeon  may 
think  it  advisable  not  to  subject  the  patient  to  so  serious  a  risk  ;  or  amputa- 
tion might  be  performed  through  the  trochanters,  and  the  head  of  the  bone 
then  resected.  In  this  way  the  severity  of  the  operation  and  the  extent  of 
wound  would  be  lessened,  whilst  the  whole  of  the  diseased  bone  would  be 
removed.  In  cases  of  myeloid  sarcoma  it  is  not  usually  necessary  to  remove 
the  whole  bone,  as  the  disease  almost  invariably  begins  in  the  articular  ends, 
and  rarely  extends  far  into  the  medullary  canal. 

In  some  forms  of  malignant  bone  disease,  however,  the  muscles  inserted 
into  the  aflected  bone  speedily  become  contaminated,  and  this  contamination 
may  spread  widely  through  the  substance  or  along  the  sheath  of  any 
particular  muscle.  Hence  I  think  the  rule  in  these  cases  should  be  to 
amputate  not  only  above  the  diseased  bone,  but,  if  practicable,  above  the 
origins  of  the  muscles  in  the  neighbourhood  of  the  disease  :  thus,  if  there  be 
a  malignant  tumour  of  the  bones  of  the  forearm,  amputation  should  be  done 
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not  only  above  the  elbow-joint  but  above  the  humeral  attachments  of  the 
muscles  of  the  forearm. 

The  propriety  of  excision  of  some  bones,  as  of  those  of  the  face,  in  this 
disease  must  depend  on  whether  the  morbid  growth  is  limited  to  the  structures 
that  can  be  excised.  This  operation  can  rarely  be  advantageously  practised  in 
malignant  tumours,  there  being  in  general  too  great  an  implication  of  the  soft 
structures  in  the  neighbourhood  to  justify  it. 

Secondary  Sarcomata  of  Bone. — All  malignant  sarcomata,  wherever 
arising,  when  they  become  generalized,  may  form  secondary  growths  in  the 
bones.  Thus  in  a  case  of  sarcoma  of  the  breast  under  my  care  some  years 
ago,  the  fatal  result  was  due  to  a  secondary  tumour  forming  in  the  sternum. 
Melanotic  sarcoma  not  unfrequently  gives  rise  to  secondary  tumours  in  the 
medulla  or  cancellous  tissue  of  bones  ;  secondary  alveolar  sarcoma  is  sometimes 
met  with. 

Carcinoma  of  Bone  is  always  secondary.  Glandular  Carcinoma  when 
it  becomes  generalized,  not  unfrequently  gives  rise  to  secondary  tumours  of 
bone,  and  is  a  common  cause  of  spontaneous  fracture.  Seven  cases  of  this 
kind  have  occurred  lately  in  University  College  Hospital,  which  are  good 
examples  of  this.  Five  occurred  after  excision  of  the  breast.  In  three,  the 
secondary  tumour  formed  in  the  vertebrte  ;  in  one,  in  the  ribs  ;  and  in  one, 
in  the  femur.  In  a  sixth  case,  in  an  apparently  healthy  man,  the  upper  jaw 
was  excised  for  what  was  supposed  to  be  a  primary  tumour  of  the  outer  part  of 
the  upper  maxilla  and  the  malar  bone.  After  death  a  primary  scirrhous  cancer 
of  the  pancreas  was  found,  and  the  tumour  of  the  jaw  presented  the  same 
structure.  In  a  seventh  case,  amputation  at  the  shoulder-joint  was  performed 
for  a  tumour  of  the  upper  end  of  the  humerus  which  was  thought  to  be  a 
primary  sarcoma,  but  which  proved  to  be  a  carcinoma,  secondary  to  a  primary 
growth  in  the  uterus. 

Squamous  Carcinoma  of  bone  very  rarely  occurs  as  a  secondary  growth  ; 
it  is  usually  the  result  of  direct  extension  from  the  primary  tumour.  Two 
specimens  of  secondary  squamous  carcinoma  of  a  rib  are  preserved  in  the 
Museum  of  University  College  ;  in  one  the  primary  growth  was  in  the 
oesophagus,  in  the  other  on  the  penis. 

Secondary  Columnar  Carcinoma  is  still  more  rare.  Bernard  Pitts  has 
recorded  a  case  in  the  Transactions  of  the  Pathological  Society  of  London,  in 
which  a  growth  in  the  humerus  causing  spontaneous  fracture  was  secondary  to 
a  columnar  carcinoma  of  the  rectum. 

A  very  rare  form  of  malignant  growth  is  occasionally  met  with  in  the 
thyroid  body,  which  almost  exactly  resembles  the  normal  gland  in  structure. 
It  has  a  peculiar  tendency  to  give  rise  to  secondary  tumours  of  the  same 
structure  in  the  bones.  Cases  of  this  kind  have  been  recorded  by  Cohnheim, 
Morris,  and  others.    In  some  cases  they  have  pulsated  strongly. 

All  secondary  cancerous  tumours  of  bone  are  central,  commencing  either  in 
the  medulla  or  in  the  cancellous  tissue. 

Pulsating  Tumours  of  bone — Osteo-Aneurism. — Pulsating  tumours  of 
bone,  or  osteo-aneurisms,  are  a  mixed  group  of  growths  possessing  in  common 
only  one  feature,  that  they  pulsate  strongly,  so  as  in  some  cases  almost  to 
resemble  a  true  aneurism.  The  great  majority  of  these  are  soft  vascular 
sarcomata,  in  which,  as  Billroth  has  pointed  out,  small  aneurismal  dilatations 
may  exist  on  the  vessels,  which  form  a  close  network  throughout  the  mass. 
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Gross  states  that  pulsation  was  present  in  20  per  cent,  of  the  myeloid  tumours, 
in  12  per  cent,  of  the  central  spindle-celled  growths,  and  in  33  per  cent,  of  the 
central  round-celled  sarcomata,  of  which  he  had  collected  the  records.  In 
peripheral  sarcomata  pulsation  was  very  rare.  It  is  evident  that  pulsation 
cannot  be  recognized  in  central  tumours  until  the  bony  wall  has  been  completely 
destroyed  at  one  side,  and  it  is  possible  that  the  frequency  with  which  central 
tumours  pulsate  distinctly  after  this  has  taken  place  may  be  due  to  the  fact 
that  the  vascular  mass  of  the  tumour  is  surrounded  on  all  sides  but  one  by 
unyielding  bone. 

Excluding  all  these  cases,  two  other  kinds  of  pulsating  tumours  have  been 
described  as  occurring  in  bone.  In  one  of  these,  which  is  very  rare,  there  is 
developed"  in  the  bone  a  vascular  erectile  growth,  closely  resembling  a 
capillary  ntevus  in  structure,  composed  of  an  infinity  of  vessels,  interlacing  in 
every  way,  so  as  to  form  a  soft  reddish  tumour  (Fig.  539).  In  the  second  form 
a  hollow  cavity  is  formed  in  a  bone,  scooped  out  of  the  cancellous  structure 
and  filled  with  blood,  jjartly  liquid  and  partly  coagulated,  and  having  arterial 
branches  opening  into  it.  The  shell  of  bone  surrounding  this  cavity  is  very 
thin  and  expanded,  and  after  a  time  is  usually  completely  absorbed  on  one  side. 

This  constitutes  the  "  true  aneurism  of  bone."  Its  mode  of  origin  is 
uncertain.  Volkmann  suggests  that  in  some  cases  it  may  be  a  soft  sarcoma, 
the  original  tissue  of  which  has  been  entirely  softened  and  broken  down  by 
htemorrhage  into  its  substance. 

In  an  important  communication  on  the  subject  of  blood  tumours  of  bone, 
presented  by  Eoughton  to  the  Royal  Medical  and  Chirurgical  Society  in  IBS'.), 
two  cases  are  described  which  seem  to  prove  their  sarcomatous  nature.  One  was 
a  female  child,  aged  four  years,  under  the  care  of  Langton  in  St.  Bartholomew's 
Hospital  for  expansion  of  the  upper  end  of  the  tibia.  Egg-shell  crackling 
was  obtained,  and  an  exploratory  incision  revealed  a  cavity  in  the  bone  con- 
taining about  two  ounces  of  altered  blood  and  a  few  clots.  The  cavity  was 
plugged  and  gradually  closed  ;  three  years  later  the  child  was  perfectly  wtdl 
and  no  difference  could  be  detected  in  the  measurements  of  the  limb. 
Microscopic  examination  of  a  piece  of  bone  from  the  wall  of  the  cavity 
showed  that  it  contained  myeloid  sarcoma  tissue  which  was  remarkably  rich  in 
blood-vessels.  In  the  other  case,  recorded  by  Max  Oberst,  a  fluctuating 
tumour  as  large  as  two  fists  occupied  the  position  of  the  internal  condyle  of 
the  femur.  Amputation  was  performed,  and  the  thin  layer  of  tissue  lining  the 
cyst  consisted  of  myeloid  sarcoma  in  which  blood  was  extravasated  from  large 
thin-walled  vessels.  The  patient  died  subsequently  with  secondary  sarcomatous 
deposits.  Roughton  suggests  that  the  blood-vessels  form  an  essential  part  of 
the  growth — developed  possibly  from  the  multinucleated  cells — and  that  these 
tumours  are  really  angeio-sarcomata. 

Situation. — Pulsating  sarcomata  may  be  found  anywhere,  but  are  most 
common  iu  the  bones  of  the  skull,  the  lower  end  of  the  tibia  and  upper  end  of 
the  femur.  Ntevoid  growths  are  most  common  on  the  skull.  The  "  true 
aneurism  of  bone  "  occurs  most  frequently  in  the  head  of  the  tibia. 

Symptoms. — When  the  tumour  is  merely  a  Mghly  vascular  sarcoma,  the 
symptoms  are  the  same  as  those  already  described  as  indicating  a  central 
sarcoma  of  bone,  with  the  addition  of  pulsation  and  bruit.  In  these  the 
pulsation  is  very  marked  and  superficial,  and  commonly  of  a  thrilling- 
character  ;  it  may  be  distinctly  expansile  ;  the  bruit  is  usually  soft  and  blow- 
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iiig,  but  not  unfrequently  harsh,  loud,  and  whizzing.  In  the  so-called 
"  osteo-aneurism,"  according  to  Nelaton,  the  bruit  is  often  absent.  In 
pulsating  sarcomata  I  have  heard  the  bruit  peculiarly  loud,  rough,  and  super- 
ficial. On  compressing  the  main  artery  leading  to  the  part  of  the  limb  in 
which  the  tumour  is  situated,  all  movement  and  bruit  commonly  cease  in  it, 
and  the  tumour  lessens  in  size.  By  pressing  upon  the  growth  when  it  is  thus 
diminished,  it  will  commonly  be  found  to  have  a  bony  margin,  with  a  central 
depression.  In  some  cases  the  tumour  is  fed  by  several  arterial  branches,  which 
may  be  felt  distinctly  pulsating  under  the  skin.  This  is  more  particularly  the 
case  in  soft  sarcomata  occurring  upon  the  bones  of  the  pelvis  and  the  scapula, 
and  then  the  bruit  and  pulsation  cannot  be  made  to  cease  in  it.  All 
these  signs  are  commonly  somewhat  intermittent,  the  pulsation  appearing 
perhaps  in  the  earlier  stages  of  the  disease,  and  disappearing  as  it  advances  ; 
or  the  reverse  may  occur,  the  pulsation  and  bruit  becoming  distinct  as 


Pig.  539.—  Vascular  Erectile  Tumour  of  one  of  tlie  Parietal  Bones. 


the  disease  inci-eases  in  size  and  meets  with  more  resistance  in  its  outward 
growth. 

Diagnosis. — The  distinction  between  a  pulsating  sarcoma  of  bone  and  the 
so-called  "  osteo-aneurism "  may  be  almost  impossible ;  and,  indeed,  it 
seems  probable  that  the  latter  is  itself  in  the  majority  of  cases  sarcomatous 
in  nature. 

From  ordinary  aneurism  the  diagnosis  of  pulsating  tumours  of  bone  may  be 
attended  with  almost  insuperable  difficulties.  So  great  are  these,  that  there  are 
many  cases  on  record  in  which  the  most  experienced  Surgeons  have  ligatured 
arteries  for  tumours  that  were  supposed  to  be  aneurismal,  but  which  have 
turned  out  to  be  pulsating  sarcomata.  A  principal  point  to  be  attended  to  in 
making  the  diagnosis  is  the  situation  of  the  tumour,  which  may  occur  in  a 
part  of  the  body  where  there  is  no  vessel  large  enough  to  give  rise  to  such  a 
disease — as,  for  instance,  about  the  head  of  the  fibula  or  the  outer  side  of  the 
pelvis.  Then,  again,  its  incorporation  with  the  subjacent  bone,  the  want  of  a 
distinctly  limited  and  circumscribed  outline,  and  the  existence  in  many  cases 
of  plates  of  bone  in  the  wall  of  the  tumour — giving  rise,  perhaps,  on  pressure, 
to  the  peculiar  rustling  or  crackling  sound  characteristic  of  central  bony 
growths — will  enable  the  Surgeon  to  come  to  a  correct  conclusion.    In  this 
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he  will  be  further  assisted  by  its  having  on  compression  a  soft,  doughy,  or 
spongy  feel,  or  appeai'ing  as  a  depression  surrounded  by  an  osseous  margin. 
In  many  cases  also,  the  less  impulsive  character  of  the  beat  of  the  tumour, 
the  peculiar  shrill  and  tremulous  whiz  in  the  pulsation  and  bruit,  will  throw 
light  on  the  nature  of  the  disease.  But  it  cannot  be  doubted  that  when 
tumours  of  this  kind  occur  in  some  of  the  ordinary  situations  of  aneurism, 
as  about  the  brim  of  the  pelvis,  and  in  the  popliteal  space,  the  diagnosis  is 
surrounded  with  difficulties  which  no  amount  of  surgical  skill  may  be  able  to 
overcome. 

From  ordinary  fumoiirs  of  hone,  the  existeuce  of  pulsation  and  bruit  will 
always  suffice  to  distinguish  the  growths  under  consideration. 

Treatment.' — In  the  majority  of  cases  the  first  step  in  the  treatment  will 
consist  in  rendering  the  limb  bloodless,  and  making  a  free  exploratory  incision 
into  the  tumour.  If  it  be  found  to  consist  of  soft  sarcomatous  tissue  exten- 
sively broken  down  by  hfemorrhage.  the  case  must  be  treated  in  exactly  the 
same  way  as  a  sarcoma  which  does  not  pulsate.  The  favourable  result 
obtained  in  Langton's  case  by  opening  the  cavity  in  the  bone  and  allowing  it 
to  granulate  from  the  bottom  would  justify  the  adoption  of  similar  measures 
in  any  case  in  which  the  blood  cyst  contains  little  or  no  soft  solid  tissue.  The 
result  in  this  instance  may  seem  difficult  to  reconcile  with  the  fact  that  the 
bone  around  the  cavity  was  found  to  contain  myeloid  sarcoma  tissue.  It  must, 
however,  be  remembered  that  the  malignancy  of  a  myeloid  tumour  is  very  low, 
and  in  the  case  of  the  jaw,  cure  has  been  obtained  by  freely  scraping  the 
growth  from  the  cavity  in  the  expanded  bone. 

Ligature  of  the  main  artery  has  been  practised  in  several  supposed  cases  of 
"  true  aneurism  of  bone,"  but  in  the  majority  of  these  the  disease  turned 
out  to  be  a  soft  sarcoma,  and  consequently  no  benefit  resulted.  The  growth 
of  the  tumour  was  not  even  retarded.  Roux,  however,  has  recorded  a  case 
in  which  he  cured  a  pulsating  swelling  in  the  lower  end  of  the  radius  by 
ligature  of  the  brachial  artery.  Lallemand  cured  a  so-called  aneurism  of  bone 
by  the  same  procedure.  In  a  patient  of  Dupuytren's  no  return  of  the 
disease  took  place  for  six  years,  when  it  recurred,  and  amputation  became 
necessary. 
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DISEASES  OF  JOINTS.— EXCISION  OF  JOINTS. 

Joints  may  become  the  seat  of  Inflammatory  AfFections  of  an  acute  or 
chronic  character ;  of  Tuberculous  Disease ;  or  of  various  other  morbid 
conditions,  such  as  more  or  less  permanent  rigidity,  or  Ankylosis,  the  forma- 
tion of  Foreign  Bodies  within  their  cavities,  and  Neuralgia.  In  studying 
these  various  articular  affections,  it  must  be  borne  in  mind  that  a  joint  is 
composed  of  a  number  of  different  structures  :  of  synovial  membrane,  cartilage, 
bone,  ligament,  and  capsule,  or  investing  fibrous  expansion.  Disease  may 
primarily  begin  in  any  one  of  these  structures,  though  eventually  the  morbid' 
process  usually  spreads  to  other  tissues  entering  into  the  formation  of  the 
joint.  The  merit  of  having  been  the  first  to  point  out  the  true  mode  of 
studying  these  affections  in  reference  to  the  different  structures  in  which  they 
have  originated,  is  certainly  due  to  Benjamin  Brodie. 

SYNOVITIS. 

Inflammation  of  the  Synovial  Membrane  may  occur  under  two  forms: 
simple  or  serous,  and  purulent  or  suppurative.  In  the  former  the  inflamma- 
tion affects  the  synovial  membrane  only,  and  has  little  tendency  to  extend  to 
the  other  structures  of  the  joint  ;  in  the  latter  the  capsule,  and  ligaments,  the 
cartilages  and  even  the  bones  ultimately  become  implicated  unless  the  in- 
flammation is  arrested  by  treatment,  and  consequently  this  form  soon  merges 
into  the  affection  known  as  acute  arthritis,  with  which  it  will  be  described. 

Clinically  the  term  Synovitis  used  by  itself  is  commonly  applied  only  to  the 
serous  form. 

Serous  or  Simple  Synovitis,  is  perhaps,  the  most  common  of  all  articular 
affections.    It  may  be  acute,  subacute  or  chronic. 

Acute  Synovitis — Causes. — Simple  acute  synovitis  most  commonly  arises 
from  blows  on  the  joint,  bruises  or  sprains  ;  but  it  may  occur  without  aj)parent 
external  cause,  and  is  then  usually  due  to  exposure  to  cold,  especially  in 
rheumatic  or  gouty  constitutions.  In  these  cases  it  commonly  happens  that 
more  joints  than  one  are  implicated  at  the  same  time ;  the  affected  articulations 
are  more  frequently  those  that  are  most  exposed  by  having  the  thinnest 
covering  of  soft  parts  and  by  being  especially  subjected  to  variations  of 
temperature,  such  as  the  knees  and  ankles.  Gonorrhoea  is  an  occasional  cause 
of  inflammation  of  the  synovial  membrane  (see  Gonorrhoea,  Chap.  LXXL).  In 
very  rare  cases  a  subacute  form  of  synovitis  with  moderate  effusion  is  met 
with  in  the  secondary  stage  of  syphilis  at  the  same  time  as  the  cutaneous 
eruptions,  and  effusion  into  one  or  more  of  the  large  joints,  especially  the 
knees,  may  be  a  symptom  of  the  inherited  disease.  Still  more  rarely  acute 
inflammation  with  exudation  into  the  joint  is  met  with  in  acute  tuberculosis 
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as  a  consequence  of  miliary  tubercle  of  the  synovial  membrane.  Somewhat 
sudden  distension  of  the  synovial  membrane,  often  with  swelling  of  the  whole 
affected  limb,  is  one  of  the  phenomena  not  uncommonly  observed  in  Charcot's 
disease  of  joints  (see  Charcot's  Disease). 

Acute  synovitis  is  an  occasional  sequela  of  the  acute  specific  fevers,  especially 
typhoid  ;  the  extreme  distension  of  the  joint  may  cause  dislocation  (see  Vol.  I., 
p.  655).  Lastly,  synovitis  is  not  uufrequently  secondary  to  inflammation  and 
other  affections  in  the  neighbourhood  of  a  joint. 

Pathology. — As  uncomplicated  acute  synovitis  is  never  fatal,  we  seldom 
have  an  opportunity  of  studying  its  pathology.  It  would,  however,  appear 
from  the  examination  of  joints  in  cases  of  synovitis  from  injury,  as  well  as 
from  the  experiments  of  Richet,  Bonnet,  and  others,  who  have  induced  trau- 
matic synovitis  in  animals,  that  there  is  in  the  first  instance  an  inflammatory 
congestion  of  the  synovial  membrane,  with  loss  of  its  peculiar  satiny  polish. 
The  synovia  is  then  increased  in  quantity,  and  becomes  thin  and  serous,  and 
after  a  time  intermixed  with  inflammatory  exudation  which  is  poured  out 
with  it.  If  the  disease  progress  favourably,  these  products  are  completely 
absorbed.  In  more  rare  cases,  the  congestion  and  swelling  of  the  synovial 
membrane  increase,  until  at  last  it  becomes  so  turgid  and  distended  with  blood 
and  effused  fluids,  that  a  kind  of  chemosis  results  ;  a  thin  purulent-looking  fluid 
is  poured  out,  composed  of  granular  corpuscles — partly  migrated  leucocytes, 
and  partly  desquamated  and  degenerated  endothelial  cells — floating  in  a  serous 
liquid. 

In  all  cases  of  acute  synovitis  the  fringes  of  the  membrane  become  swollen, 
and  their  vessels  injected  with  blood,  so  that  they  form  prominent  red 
elevations,  especially  at  the  margins  of  the  cartilages.  The  inflammation  in 
such  cases  frequently  extends  to  the  other  structures  forming  the  joint,  and 
the  disease  then  foi'ms  one  variety  of  acute  arthritis.  In  other  cases,  granula- 
tions are  thrown  out  on  the  looser  portions  of  the  membrane,  and  becoming 
injected  with  blood-vessels,  constitute  fringed  and  villous  membranous  expan- 
sions, lying  upon  the  subjacent  cartilage. 

Symptoms  of  Acute  Synovitis. — The  symptoms  of  synovitis  consist  of 
pain  and  heat  and  distension  of  the  joint,  with  fluctuation.  If  it  be  large 
and  exposed,  the  pain  is  sometimes  severe,  especially  at  night,  being  greatly 
increased  by  moving  or  ]iressing  upon  the  articulation  ;  it  is  usually  sharp, 
but  when  the  disease  occurs  in  rheumatic  or  gouty  constitutions,  it  is  of  a 
gnawing  character.  On  laying  the  hand  on  the  joint,  it  will  be  felt  to  be  hot. 
The  sirellhig  of  the  affected  joint  is  considerable,  and  evidently  depends  on 
accumulation  of  fluid  within  the  synovial  sac,  the  extreme  outline  of  which  is 
rendered  apparent  by  the  tension  to  which  it  is  subjected.  Thus  in  the  knee 
it  rises  up  high  in  the  thigh  under  the  vasti,  to  the  extent  of  three  or  four 
inches  above  the  upper  border  of  the  patella,  the  swelling  being  higher  on  the 
inner  than  on  the  outer  side  of  the  limb,  whilst  in  the  elbow  it  rises  in  the  same 
manner  under  the  tendon  of  the  triceps.  There  is  no  effusion  into  the  surround- 
ing tissues  ;  and  hence  the  outline  of  the  joint  can  be  distinctly  felt,  and 
JincUiation  perceived  in  it.  The  limb  is  usually  semiflexed,  for  in  this  position 
thei'e  is  the  greatest  general  relaxation  of  the  ligaments,  and  it  consequently 
gives  the  patient  most  ease.  The  joint  cannot  be  moved  without  pain.  The 
constitutional  febrile  disturbance  is  tolerably  severe,  especially  if  the  affection 
occur  in  a  rheumatic  constitution. 
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The  presence  of  an  abnormal  quantity  of  fluid  in  the  joint  is  always 
indicated  by  fluctuation  and  imdutdtion,  and  by  the  peculiar  shape  acquired 
by  the  part.  Thus  in  the  knee,  which  is  the  most  common  seat  of  the 
alfection,  the  patella  will  float,  as  it  were,  on  the  fluid.  If  the  distension 
be  not  too  great,  by  placing  the  finger  on  the  knee-cap  and  pushing  it  sharply 
towards  the  femur  it  can  be  felt  to  sink  through  the  fluid  and  strike  on  the 
bone  beneath.  This  sign  is  of  great  importance,  as  it  enables  us  to  distinguish 
between  simple  synovitis  with  effusion,  and  distension  of  the  joint  by  soft 
granulation  tissue  in  the  early  stages  of  tuberculous  disease.  In  order  to  elicit 
it  the  patient  must  be  lying  down  with  the  muscles  of  the  thigh  perfectly 
relaxed.  All  the  natural  hollows  about  the  knee  are  obliterated  ;  the 
distended  pouches  of  the  synovial  membrane  project  distinctly  on  each  side 
above  the  patella,  and  the  hollow  on  each  side  of  the  ligamentum  patellje  is 
obliterated  by  the  infrapatellar  fat  which  is  pushed  downwards  by  the  pressure 
of  the  fluid  in  the  joint.  In  the  elbow  there  is  a  soft  and  fluctuating  swelling 
extending  above  the  olecranon  on  each  side  of  the  tendon  of  the  triceps  which 
forms  a  depression  in  the  middle  line ;  and  in  the  shoulder  there  is  a  general 
roundness  and  distension  of  the  articulation. 

Chronic  Serous  Synovitis  is  characterised  by  effusion  of  serous  fluid  into 
the  cavity  of  the  joint  without  any  tendency  to  the  formation  of  pus,  and  in 
fact  without  any  of  the  ordinary  signs  of  inflammation.  The  pressure  of  the 
fluid  distending  the  capsule  and  causing  swelling  and  weakness  of  the  joint  is 
the  prominent  symptom.  There  is  little  or  no  pain,  tenderness  or  heat  in  the 
affected  joint.  ^ 

The  term  Hydrarthrosis  or  Dropsy  of  the  Joint  has  been  applied  to 
cases  in  which  the  amount  of  fluid  distending  the  joint  is  considerable,  and  the 
course  of  the  disease  extremely  chronic.  The  fluid  in  these  cases  partakes 
in  various  degrees  of  the  characters  of  serum  and  synovia.  Hydrarthrosis 
may  arise  from  at  least  three  distinct  pathological  causes.  First,  the  effusion 
may  be  preceded  or  accompanied  by  the  ordinary  evidence  of  synovial 
inflammation,  the  case  apparently  being  merely  one  of  simple  synovitis  with 
very  excessive  effusion.  Secondly,  great  effusion  into  the  joint  is  not  an 
uncommon  occurrence  in  Charcot's  disease.  In  this  form  the  effusion  is 
painless  or  nearly  so,  and  is  soon  followed  by  destructive  changes  in  the 
cartilages  and  bones  with  looseness  of  the  ligaments  and  unnatural  mobility 
of  the  articulation.  (See  Charcot's  Disease  of  Joints.)  A  third  form  has 
been  described  by  Konig  under  the  name  of  hydrops  tuherculosns  or  tulierculous 
dropsy  of  the  joints.    (See  Tuberculous  Disease  of  Joints.) 

In  all  forms  of  hydrarthrosis,  if  the  distension  is  considerable,  pouch-like 
projections  of  the  synovial  membrane  may  push  their  way  through  the  least 
supported  parts  of  the  capsule,  and  form  cystic  swellings  in  the  neighbourhood 
of  the  joint.  When  a  bursa  communicates  with  the  synovial  membrane  it 
becomes  distended  with  the  joint  in  hydrarthrosis,  as  for  example  the  bursa 
under  the  inner  head  of  the  gastrocnemius  and  that  beneath  the  deltoid.  It 
is  said  that,  in  some  cases,  the  distension  of  the  joint  has  been  so  great  that 
the  synovial  membrane  has  been  ruptured,  and  the  fluid  poured  into  the  sur- 
rounding areolar  tissue.  In  these  cases,  however,  it  is  probable  that  some 
destructive  change  in  the  synovial  membrane  preceded  its  rupture,  In  more 
chronic  cases  the  ligaments  may  become  relaxed,  and  spontaneous  dislocation 
may  take  place.    (Vol.  I.  p.  655.) 
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In  some  cases  of  chronic  synovitis  distinct  cracMing  will  be  felt  in  the 
interior  of  the  joint,  on  laying  the  hand  over  the  articulation,  whilst  it  is  freely 
moved.  This  appears  to  me  to  be  due  to  the  existence  of  bands  of  fibrinous 
exudation  in  the  interior  of  the  joint,  through  which  the  fluid  is  pressed  by 
the  articular  movements,  and  thus  occasions  the  sensation  which  is  met  with 
under  similar  circumstances  in  enlargements  of  the  bursfe,  and  in  fluid 
effusions  in  the  sheaths  of  tendons. 

Terminations. — The  termination  of  serous  synovitis  will  depend  mainly  on 
its  cause.  When  simple  and  uncomplicated,  arising  as  the  result,  perhaps,  of 
rheumatic  influences,  it  will  in  most  cases  end  in  complete  resolution. 
In  other  instances,  however,  as  a  consequence  of  inflammatory  exudation, 
warty  vegetations  or  concretions  may.form  within  the  joint,  or  bands  stretching 
across  its  interior  or  incorporated  with  its  capsule  may  occasion  more  or  less 
permanent  stilfness.  Chronic  or  subacute  synovitis,  when  simple,  usually 
terminates  favourably,  although  the  joint  is  often  left  in  a  weak  state  from 
which  it  may  not  recover  for  many  months. 

The  termination  of  chronic  hydrarthrosis  will  chiefly  depend  on  its  cause. 
If  due  to  Charcot's  disease  the  fluid  is  usually  absorbed  more  or  less  completely 
after  some  time,  but  the  deformity  of  the  joint  remains.  (See  Charcot's 
Disease.)  In  tuberculous  dropsy  recovery  may  take  place  under  proper  con- 
stitutional and  local  treatment  with  perfect  rest,  but  not  uncommonly  the 
disease  gradually  develops  into  ordinary  white  swelling  with  destruction  of  the 
joint  (see  Tuberculous  Disease). 

Treatment  of  Serous  Synovitis. — The  treatment  of  serous  synovitis 
depends  partly  on  the  severity  of  the  symptoms,  and  partly  on  the  cause  of  the 
disease.  If  a  joint  have  been  injured  subcutaneously,  and  synovitis  be 
apprehended,  or  indeed  have  commenced,  no  treatment  will  be  found  more 
efficacious  than  the  continued  application  of  ice  in  india-rubber  bags  of 
sufficient  size  to  envelop  the  whole  of  the  articulation  ;  the  limb  being  kept 
at  the  same  time  perfectly  at  rest  on  a  splint  or  in  a  sling.  Should  well- 
marked  effusion  have  already  occurred,  or  should  the  ice  fail  in  arresting 
it,  then,  if  the  patient  be  young  and  strong,  the  application  of  leeches, 
followed  by  fomentations  and  accompanied  by  perfect  rest  of  the  part  on  a 
splint,  or  on  pillows  properly  arranged,  will  be  the  most  useful  treatment. 
At  the  same  time,  saline  purgatives  may  be  given,  and  the  patient  kept  on  a 
low  diet. 

If  the  disease  be  rheumatic,  hot  fomentations  may  be  applied,  and  rest  of  the 
part  maintained  in  the  elevated  position;  at  the  same  time  salicylate  of  sodium 
may  be  given  in  ten-grain  doses,  and  Dover's  powder  should  be  administered  if 
there  be  much  pain  at  night.  If  the  patient  be  gouty,  colchicum  shduld  be 
given.  When  the  disease  is  of  syphilitic  origin,  the  application  of  blisters, 
followed  by  mercury  in  some  form,  will  be  attended  with  marked  success. 

In  szibacide  or  chronic  synovitis  rest  is,  perhaps,  the  most  important  element 
in  the  treatment,  everything  else  proving  useless  unless  tbis  be  attended  to  ; 
the  limb  may  be  fixed  by  leather  splints,  or  a  starched  bandage  cut  up  so  that 
it  may  be  removed  to  make  the  necessary  applications  to  the  joint.  In  these 
cases  the  uniform  pressure  obtained  by  the  application  of  an  india-rubber 
bandage  combined  with  rest  will  often  cause  the  absorption  of  the  effused 
fluid.  Should  this  fail,  repeated  painting  with  tincture  of  iodine  till  the  skin 
is  slightly  sore,  or  blistering  over  the  whole  of  the  joint  constitutes  perhaps  the 
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most  useful  local  measure.  In  a  more  advanced  stage,  counter-irritation  by 
means  of  stimulating  embrocations,  together  with  douches,  either  of  warm 
sea-water  or  of  some  of  the  sulphurous  springs,  such  as  those  of  Aix  or 
Bareges,  will  prove  most  useful ;  and  when  all  inflammation  has  been  subdued, 
and  weakness  of  the  joint  merely  is  left,  the  joint  should  be  properly  strapped 
with  soap-plaster,  spread  upon  leather,  or  supported  by  a  well-fitting  elastic 
cap  or  stocking.  Finally,  a  course  of  efficient  rubbing  will  often  prove  most 
beneficial.  Amongst  the  internal  remedies  likely  to  be  of  most  service,  may 
be  mentioned  the  iodide  of  potassium,  either  alone  or  in  some  bitter  infusion. 

In  hi/drarthrosis  the  treatment  must  necessarily  vary  with  the  cause.  If  it 
is  apparently  simple,  merely  an  exaggeration  of  ordinary  chronic  serous 
synovitis,  rest  combined  with  the  employment  of  pressure,  iodine  and  blisters 
must  be  employed  as  in  chronic  synovitis.  The  internal  administration  of 
iodide  of  potassium,  or  a  mild  mercurial  course,  will  sometimes  induce  the 
absorption  of  the  fluid.  If  these  means  fail,  the  fluid  may  be  removed  by 
means  of  the  aspirator,  after  which  pressure  may  be  applied  by  means  of  the 
india-rubber  bandage  to  prevent  its  reaccumulation. 

In  extreme  cases,  Jobert,  Velpeau,  and  Bonnet,  recommended  the  injection 
of  the  joint  with  tincture  of  iodine,  diluted  with  two  or  three  parts  of  water. 
In  performing  this  operation  a  small  trochar  is  introduced  into  the  joint,  a 
moderate  quantity  of  serous  fluid  is  let  out,  and  then  a  corresponding 
quantity  of  the  iodine  solution  is  thrown  in  ;  and  after  being  left  for  a  few 
minutes,  is  allowed  to  escape.  Inflammation  of  the  joint,  which  is  a  necessary 
result  of  this  procedure,  comes  on.  This  is  treated  by  ordinary  means,  and, 
according  to  the  statements  of  the  French  Surgeons,  has  in  no  case  been 
followed  by  any  serious  consequences,  but  in  several  instances  a  complete  cure 
without  ankylosis  has  resulted.  This  mode  of  treatment  does  not  appear  to 
have  met  with  much  support  in  this  country  ;  yet  it  certainly  deserves  a  trial, 
though  recourse  should  not  be  had  to  it  lightly,  as  it  is  evident  that  the 
induced  inflammation  might  exceed  the  expected  limits.  In  one  case  of 
hydrarthrosis  of  the  knee,  in  an  old  man,  in  which  I  employed  it,  about  six 
ounces  of  thin  synovia  were  drawn  off,  and  a  drachm  of  strong  tincture  of 
iodine  was  injected.  Slight  inflammation  only  ensued ;  and  the  disease, 
which  was  of  two  years'  standing,  was  completely  cured.  The  chief  points 
that  appear  to  require  attention  are  that  no  inflammation  be  going  on  at  the 
time,  there  being  no  tenderness  or  pain  in  moving  the  joint,  the  effusion  being 
quite  passive,  and  of  a  very  chronic  character  ;  and,  above  all,  that  no  air  be 
allowed  to  enter  with  the  injected  fluid.  This  treatment  might  be  of  service 
in  the  simple  form  of  hydrarthrosis,  but  in  the  tuberculous  form  it  can  hardly 
be  recommended,  whilst  if  the  case  is  one  of  Charcot's  disease  it  could  only  do 
harm.  If  other  methods  of  treatment  fail,  the  joint  may  be  drained  with 
antiseptic  precautions.  The  tube  may  be  retained  for  ten  days  or  a  fortnight. 
After  dropsy  of  the  joint  has  been  removed,  the  articulation  is  usually  left 
weak  for  some  length  of  time,  in  consequence  of  the  stretching  to  which  its 
ligaments  have  been  subjected  ;  here  cold  douches,  massage,  and  an  elastic 
bandage  will  constitute  the  best  mode  of  treatment. 

The  treatment  of  tuberculous  dropsy  will  be  considered  later. 
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ACUTE  ARTHKITIS. 

By  Acute  Arthritis  is  meant  an  acute  inflammation  alfecting  the  synovial 
membrane  and  rapidly  extending  from  it  to  the  other  structures  that  enter 
into  the  formation  of  a  joint.  The  disease  may  arise  primarily  in  the  synovial 
membrane,  or  the  affection  of  the  synovial  membrane  may  be  secondary  to 
disease  beginning  in  the  bones  or  in  the  soft  parts  around  the  joint.  In  the 
latter  case,  the  symptoms  characteristic  of  acute  arthritis  do  not  set  in  until 
the  mischief  has  extended  to  the  cavity  of  the  joint.  In  some  forms  of  acute 
arthritis  the  symptoms  clearly  indicate  that  the  inflammation  of  the  synovial 
membrane  precedes  that  of  the  ligaments,  while  in  others  the  extension  is  so 
rapid  that  all  the  structures  of  the  joint  may  seem  to  be  affected  simul- 
taneously. 

It  will  be  most  convenient  to  describe  first  the  symptoms  and  pathological 
changes  which  are  characteristic  of  acute  arthritis  from  whatever  cause  it  may 
arise,  and  afterwards  to  point  out  the  modifications  of  the  process  dependent 
upon  its  mode  of  origin. 

Symptoms. — The  symptoms  of  acute  arthritis  that  are  most  marked  are 
the  pain,  heat,  swelling,  and  peculiar  position  of  the  joint.  The  pain  is  often 
severe,  tensive,  and  throbbing  :  sometimes  it  is  so  acute,  that  the  patient 
screams  with  agony  ;  he  cannot  bear  the  bed  to  be  touched,  the  room  to  be 
shaken,  or  the  slightest  movement  communicated  to  the  limb,  any  attempt  at 
examination  of  the  joint  being  attended  with  unbearable  pain.  There  are 
usually  nocturnal  exacerbations,  and  the  pain  is  commonly  referred  with 
especial  severity  to  one  particular  spot  in  the  joint  :  thus  it  is  generally  felt  at 
the  inner  or  under  side  of  the  knee-joint,  and  at  the  outer  aspect  of  the  hip. 
The  heat  of  the  diseased  joint  is  considerable,  and  is  often  accompanied  by 
more  or  less  superficial  redness.  The  swelling  is  uniform,  involving  the  whole 
of  the  articulation,  and  not  projecting  at  certain  parts  of  it,  as  when  the 
synovial  membrane  alone  is  affected  ;  it  is  generally  not  very  considerable,  and 
has  a  soft  and  doughy,  rather  than  a  fluctuating  feel.  The  position  of  the 
affected  limb  is  peculiar,  and  that  attitude  is  involuntarily  adopted  in  which  the 
patient  will  have  the  greatest  amount  of  ease  :  thus,  if  the  knee  is  affected,  it 
is  semiflexed,  and  the  limb  is  rotated  outwards  :  if  the  hip,  the  joint  is  flexed 
and  the  limb  abducted  and  rotated  outwards  with  the  knee  semiflexed  ;  if  the 
elbow,  it  is  bent.  Spasms  or  startings  of  the  limb,  often  of  a  very  sharp  and 
painful  character,  come  on  at  times,  more  particularly  at  night,  and  are 
amongst  the  most  distressing  symptoms  in  the  more  advanced  stages  of  acute 
disorganization  of  a  joint.  Whenever  the  patient  falls  asleep,  the  muscles 
become  relaxed,  and  the  softened  ligaments  allow  the  joint  to  become  slightly 
displaced  ;  a  reflex  contraction  of  the  muscles  immediately  takes  place  and  the 
patient  wakes  with  a  painful  spasmodic  jerk  of  the  limb,  inducing  a  feeling  of 
alarm,  that  is  often  very  distressing.  The  constitutional  disturbatice  is  very 
severe,  and  of  an  active  febrile  type. 

Having  reached  this  stage,  in  some  cases  the  symptoms  gradually  subside, 
the  heat  lessens,  the  pain  loses  its  acute  character,  the  swelling  slowly 
diminishes,  and  recovery  takes  place  after  many  weeks  or  months,  the  joint 
being  left  permanently  stiffened  from  contraction  of  the  inflamed  ligaments, 
or  sometimes  firmly  ankylosed,  the  articular  surfaces  being  united  by  dense 
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fibrous  tissue  or  bone,  according  as  the  cartilages  have  been  partially  or  com- 
pletely destroyed  during  the  acute  stage. 

More  commonly  as  the  disease  progresses,  suppuration  takes  place  within 
the  joint,  which  becomes  hot  and  red,  with  a  good  deal  of  throbbing  pain  ;  the 
skin  covering  it  is  oedematous,  and  at  last  fluctuation  is  perceived  where  the 
coverings  are  thinned.  In  some  cases  the  suppuration  occurs  with  very  great 
rapidity,  and  partial  or  complete  luxation  of  the  joint  results.  In  other  cases 
the  synovial  membrane  and  capsule  of  the  joint  give  way  without  any  looseness 
of  ligaments  or  displacement  of  bones  ;  pus  becomes  infiltrated  into  the  areolar 
tissue,  and  burrows  widely  in  the  limb.  As  the  joint  becomes  loosened  by  the 
destruction  of  its  ligaments,  the  bones  become  mobile,  and  grate  against  one 
another  where  the  cartilage  has  been  removed,  thus  giving  rise  to  very  severe 
suff'ering.  The  cartilages  may,  however,  in  some  cases  be  extensively  de- 
stroyed, and  yet  no  grating  take  place  ;  this  is  owing  either  to  the  destruction 
being  limited  to  the  edge  of  the  cartilage,  the  opposed  surfaces  being  sound, 
or  else  to  the  interior  of  the  articulation  being  filled  up  with  granulation  tissue. 
But  though  abscess,  either  within  the  joint  or  external  to  it,  usually  forms 
when  the  bones  grate  and  the  cartilage  disintegrates,  yet  it  occasionally 
happens  that  these  conditions  exist — the  symptoms  indicative  of  erosion  of 
cartilage,  such  as  painful  startings  of  the  limb,  grating,  and  preternatural 
mobility  of  the  joint,  being  present — and  yet  no  abscess  forms  ;  all  the 
symptoms  subsiding  under  proper  treatment,  and  the  joint  recovering,  though 
with  a  certain  degree  of  ankylosis.  But  the  reverse  also  may  occur.  Sup- 
puration may  take  place  in  a  joint,  the  synovial  membrane  and  the  capsule 
may  give  way,  and  extensive  filtration  of  pus  into  the  deep  areolar  planes  of 
the  limb  may  occur,  without  laxity  of  ligament,  preternatural  mobility,  or 
grating.  This  condition  may  occur  in  any  joint  ;  I  have  most  frequently  met 
with  it  in  the  knee.  There  the  upper  and  usually  the  outer  part  of  the 
capsule  generally  gives  way,  and  the  pus  diffuses  itself  deeply  beneath  the 
extensor  muscles  of  the  thigh,  sometimes  even  between  the  periosteum  and  the 
bone.  In  these  cases  the  thigh  swells  greatly,  the  limb  becomes  oedematous, 
and  a  deep  and  obscure  sensation  of  fluctuation  may  perhaps  be  felt,  more 
especially  towards  the  outer  and  lower  part  of  the  limb  just  above  the  knee. 
The  swelling  of  the  joint  has  perhaps  subsided  on  the  escape  of  the  pus  from 
the  cavity,  giving  a  false  idea  of  security,  which  is  confirmed  by  the  absence 
of  signs  indicative  of  disorganization,  such  as  lateral  mobility  and  grating. 
But  on  pressing  the  thigh  downwards,  the  joint  will  be  found  to  fill,  the 
patella  will  float  again,  and  there  is  an  evident  communication  between  the 
synovial  cavity  and  the  extensive  diffused  abscess  in  the  thigh.  In  cases  of 
this  kind  the  pus  will  first  come  to  the  surface  about  two  or  three  inches  above 
and  to  the  outer  side  of  the  joint ;  and  on  a  free  incision  being  made  here 
immense  quantities  may  be  let  out.  In  these  cases  fluctuation  is  often  masked 
by  the  oedema  of  the  limb,  and  by  the  thickness  of  the  overlying  mass  of 
muscle,  and  will  require  the  closest  examination  for  its  detection.  After 
suppuration  has  taken  place,  the  constitutional  disturbance  is  severe,  the 
patient  suffers  severe  pain,  and  is  w'orn  out  by  want  of  rest.  After  the  abscess 
is  opened,  unless  special  means  are  taken  by  drainage  and  antiseptics  to  prevent 
the  accumulation  of  decomposing  discharges  in  the  articular  cavity,  septic 
poisoning  or  pyemia  is  very  likely  to  follow  ;  or  hectic  leading  to  death  from 
exhaustion  may  occur,  unless  the  diseased  part  be  removed.    In  other  and  less 
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severe  cases  chronic  thickening  of  the  synovial  membrane  and  other  parts 
occurs,  perhaps  with  sinuses  leading  down  to  the  diseased  structures  ;  and  in 
some  of  the  more  favourable  instances  the  patient  may  recover,  with  a  per- 
manently rigid  joint. 

The  muscles  in  the  neighbourhood  of  an  inflamed  joint  often  rapidly 
atrophy  and  become  more  or  less  paralysed.  These  changes,  which  have  been 
carefully  studied  by  Le  Fort,  Charcot  and  others,  are  evidently  not  merely  the 
result  of  disuse.  It  is  indeed  generally  believed  that  the  paralysis  is  induced 
reflexlyas  the  result  of  the  disease  of  the  joint.  That  disuse  alone  is  not  the 
sole  cause  of  the  pai'alysis  and  wasting  is  suggested  by  the  fact  that  only 
certain  of  the  inactive  muscles  are  usually  affected.  Thus,  in  disease  of  the 
knee,  the  extensor  muscles  chiefly  suffer  ;  in  affections  of  the  shoulder  the 
deltoid  alone  may  waste  ;  whilst  in  disease  of  the  hip  the  gluteal  muscles 
are  chiefly  affected.  The  electrical  reactions  of  the  muscles  undergo  a  marked 
change  so  that  little  or  no  contraction  is  produced  by  either  the  galvanic  or 
the  faradic  current.  lu  this  there  is  a  marked  difl'erence  from  true  atrophic 
paralysis  in  which  the  galvanic  excitability  is  increased.  In  a  case  of  paralysis 
of  the  extensors  following  an  injury  of  the  knee  Charcot  found  that  the  patellar 
tendon  reflex  was  not  abolished.  The  paralysis  is  extremely  chronic.  It  will 
last  for  many  months  after  the  joint  affection,  from  which  it  starts,  has  been 
cured,  and  it  may  lead  to  permanent  atrophy  of  the  paralyzed  muscles.  The 
treatment  consists  in  stimulation  of  the  affected  muscles,  by  sea-douches, 
electricity,  and  frictions,  combined  with  methodical  movements  of  the  limb. 
Strychnine  may  be  given  with  advantage  when  the  lower  limbs  are  affected. 
I  have  seen  this  reflex  arthritic  paralysis  chiefly  in  persons  suftering  from 
spinal  exhaustion,  in  neurotic  women  and  in  men  addicted  to  sexual 
excesses. 

Diagnosis. — Abscess  may  form  external  to,  but  iu  immediate  contact  with 
the  capsule  of  a  joint,  and  closely  simulate  disease  of  the  articulation.  In 
these  cases  the  absence  of  serious  constitutional  disturbance,  the  irregularity  of 
the  swelling,  greater  on  one  side  than  on  the  other,  its  extension  over  bonypoiuts, 
as  the  patella  or  olecranon,  the  superficial  character  of  the  fluctuation,  the 
absence  of  all  rigidity  about  the  joint  or  of  that  preternatural  mobility  in  a 
horizontal  direction  which  arises  from  softening  of  the  ligaments,  and  of  other 
severe  local  symptoms,  such  as  pain,  starting,  looseness,  or  grating,  will  enable 
the  Surgeon  to  make  a  correct  diagnosis. 

Pathology. — It  is  very  rarely  that  the  opportunity  arises  of  examining  a 
joint  affected  with  acute  arthritis  before  it  has  reached  the  stage  of  suppura- 
tion. In  that  stage  all  the  component  parts  of  the  joint  will  be  found  to  present 
marked  changes,  varying  somewhat  with  the  cause  and  the  degree  of  acuteness 
of  the  inflammatory  process.  The  following  may  be  taken  as  the  appearances 
in  a  typical  case. 

The  sy)iovial  mcmhrane  is  thickened  and  intensely  injected  ;  if  the  disease 
has  advanced  beyond  the  earhest  stage,  the  membrane  is  no  longer  recognizable 
as  such,  being  converted  into  a  layer  of  granulation  tissue,  the  site  of  the 
fringes  being  marked  by  fleshy  vascular  projections  of  the  same  tissue.  The 
granulations  are  seldom  healthy  ;  most  commonly  they  present  the  same 
appearance  as  those  on  the  surface  of  an  inflamed  ulcer  of  the  leg,  being 
covered  by  a  dirty  yellowish  layer  composed  of  degenerated  granulation-cells 
held  together  by  coagulated  inflammatory  exudation.    If  the  joint  has  been 
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opened,  and  decomposition  of  the  discharges  has  taken  place,  the  diseased 
synovial  membrane  may  be  covered  by  opaque  membranous  patches  almost 
resembling  a  diphtheritic  membrane.  In  the  later  stages  of  arthritis,  the 
granulations  covering  the  opposed  surfaces  of  any  pouches  of  the  synovial 
membrane  will  be  found  to  have  coalesced,  the  cavity  of  the  joint  being  in  this 
way  to  a  great  extent  obliterated. 

Microscopic  examination  of  the  diseased  membrane  shows  only  the  ordinary 
appearances  of  inflammation.  The  endothelial  cells  covering  the  membrane 
have  disappeared,  and  the  fibrous  layer  is  first  infiltrated  with  new  cells  before 
which  the  original  tissue  more  or  less  completely  disappears.  In  the  layer  of 
round  cells  thus  formed,  new  vessels  are  developed,  and  granulation  tissue  is 
thus  produced. 

The  contents  of  the  synovial  cavity  are  in  the  very  earliest  stages  composed 
of  thin  pus  mixed  with  synovia,  but  as  the  membrane  very  soon  ceases  to  yield 
its  normal  secretion,  the  fluid  assumes  the  characters  of  ordinary  pus.  In 
cases  in  which  the  disease  stops  short  of  suppuration,  an  abundant  coagulable 
fibrinous  exudation  is  said  to  have  been  observed. 

The  liganmiis  are  early  affected  by  extension  of  the  inflammation  to 
them  from  the  synovial  membrane.  The  bundles  of  fibres  are  at  first 
separated  from  each  other  by  coagulable  inflammatory  exudation,  and  the 
ligaments  thus  become  swollen,  and  present  a  waxy  or  semi-gelatinous 
appearance.  As  the  disease  progresses  the  fibres  become  softened,  and  the 
ligaments  yield,  allowing  the  osseous  surfaces  to  be  displaced  by  the  tonic 
contraction  of  the  muscles,  or  the  weight  of  the  limb.  The  inflammation 
extends  from  the  ligaments  to  the  pcriosfcum  of  the  articular  ends  of  the  bones 
entering  into  the  joint.  The  periostitis  thus  set  up  usually  assumes  the 
osteoplastic  form  (p.  257),  and  irregular  masses  of  new  bone,  often  arranged 
in  jagged  stalactite-like  processes,  are  formed  in  the  neighbourhood,  of  the 
articulation.  This  is  more  marked  in  the  less  acute  forms  of  the  disease, 
or  when,  after  the  escape  of  pus  from  the  joint,  the  process  has  become 
chronic. 

The  soft  parts  in  contact  ivith  the  tiffame?its  are  oedematous  in  the  early 
stages,  but  subsequently  as  the  disease  advances,  they  may  become  fused  with 
the  capsule  of  the  joint,  so  that  it  is  impossible  accurately  to  separate  them. 
Abscesses  not  unfrequently  form  outside  the  joint,  having  no  direct  communi- 
cation with  its  cavity. 

The  articular  cartilage  in  all  cases  presents  most  important  changes.  These 
are  never  primary  ;  in  every  case  it  will  be  found  that  the  morbid  process 
proceeds  either  from  the  articular  surface,  or  from  the  bone  beneath.  When 
the  latter  is  the  case,  the  affection  of  the  cartilage  is  antecedent  to  the  acute 
arthritis  ;  this  condition  commencing  when  the  cartilage  is  perforated,  arid 
the  joint  becomes  infected  by  the  products  of  the  disease  which  has  commenced 
in  the  bone. 

When  the  cartilage  is  affected  in  consequence  of  acute  suppurative  inflam- 
mation of  the  joint,  the  first  change  observed  is  a  loss  of  its  natural  smoothness 
and  polish.  Its  bluish- white  tint  becomes  more  opaque,  and  often  assumes  a 
slightly  yellowish  tinge.  This  is  followed  by  loss  of  substance  iu  those  parts 
at  which  the  opposed  articular  surfaces  are  in  contact  in  the  fixed  position 
assumed  by  the  inflamed  joint.  Finally  the  cartilage  is  completely  destroyed 
at  these  parts,  and  the  cancellous  tissue  of  the  head  of  the  bone  is  exposed. 
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As  soon  as  perforation  takes  place,  the  suppuration  extends  between  the 
cartilage  and  the  bone,  the  pus  •  being  formed  from  the  vascular  medullary 
tissue  of  the  cancellous  spaces.  The  cartilage  thus  becomes  loosened,  and  is 
bathed  by  pus  on  each  side.  Its  nutrition  being  cut  off  it  perishes,  becomes 
yellow  in  colour,  and  tough  and  leathery  in  consistence.  Microscopic  ex- 
amination shows  that  the  process  is  one  of  sloughing  and  disintegration.  The 
matrix  is  opaque  and  granular,  and  the  cells  show  no  signs  of  proliferation, 
but  on  the  contrary  have  broken  down  into  a  mass  of  fat  granules. 

At  the  margins  of  the  cartilages  in  those  parts  not  exposed  to  pressure,  and 
in  those  cases  of  acute  arthritis  which  terminate  without  suppuration,  the 
destruction  of  the  cartilages  takes  place  by  a  process  of  true  ulceration.  The 
cartilages  are  overlapped  at  their  margins  by  the  granulation  tissue  formed  from 
the  inflamed  synovial  membrane.  On  removing  this  the  surface  of  the  cartilage 
will  be  seen  to  be  marked  by  irregular  hollows  filled  with  a  similar  tissue,  and 
in  a  later  stage  the  cartilaginous  tissue  will  be  found  to  have  been  destroyed  to 
a  greater  or  less  extent.  In  other  parts  of  the  cartilage  similar  changes  may 
be  observed,  but  they  are  alwajs  most  marked  in  the  neighbourhood  of  the 
vascular  fringes  of  the  synovial  membrane.  So  much  is  this  the  case  that 
Aston  Key  was  led  to  believe  that  the  destruction  of  the  cartilage  was  directly 
effected  by  the  development  of  a  fimbriated  or  fringed  vascular  network  or 
tissue  from  the  synovial  membrane,  by  which  the  process  of  absorption  was 
carried  out.  The  true  nature  of  the  changes  occurring  in  ulceration  of  cartilage 
was  first  described  by  Goodsir,  and  his  observations  were  confirmed  and 
extended  by  Eedfern  and  Rainey,  who  pointed  out  the  fact  that  cartilage,  like 
other  vascular  tissues,  may  undergo  changes  independent  of  the  prolonga- 
tion of  vessels  into  it.  If  a  vertical  section  be  made  of  a  piece  of  articular 
cartilage  in  process  of  ulceration,  the  changes  observed  will  vary  with  the 
acuteness  of  the  process.  In  some  cases  the  appearances  will  closely  resemble 
those  already  described  as  being  met  with  in  ulceration  of  bone.  The 
surface  of  the  cartilage  is  seen  to  be  irregularly  hollowed  out,  the  hollows  being 
filled  with  small  round  cells,  having  the  ordinary  appearance  of  the  migrating 
leucocytes  observed  in  acute  inflammations  elsewhere  ;  immediately  beneath 
these,  the  matrix  of  the  unaltered  cartilage  is  cloudy,  and  the  cartilage-cells 
may  be  granular,  but  there  is  no  evidence  of  proliferation.  There  is,  in  fact, 
nothing  to  prove  that  the  new  cells  are  derived  from  the  pre-existing  cells  of 
the  cartilage,  and  that  the  process  is  not  exactly  analogous  to  the  destruction 
of  bone  by  cells  derived  from  the  vascular  medullary  tissue,  probably  by 
migration  from  its  vessels. 

In  less  acute  processes,  on  the  other  hand,  the  destruction  of  the  cartilage 
is  undoubtedly  due  to  changes  commencing  in  its  own  cells.  In  a  vertical 
section  proceeding  from  the  healthy  cartilage  to  the  diseased  surface,  the 
following  appearances  are  observed.  In  from  the  fifth  to  the  twelfth  layer  from 
the  suiface  the  cells  are  seen  to  be  undergoing  proliferation  ;  in  each  capsule 
two  or  four  cells  ai'e  found  ;  proceeding  towards  the  diseased  surface,  the 
number  of  cells  in  each  space  increases,  and  they  gradually  lose  the  character- 
istic appearance  of  cartilage-cells  and  become  indistinguishable  from  the  round 
cells  of  granulation  tissue.  As  the  cells  multiply  the  spaces  containing  them 
necessarily  increase  at  the  expense  of  the  surrounding  matrix,  and  at  the  same 
time  the  capsules  become  more  and  more  indistinct  and  at  last  disappear 
altogether.    The  matrix  near  the  surface  becomes  cloudy  and  granular,  and  at 
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last  completely  disappears  before  the  enlarging  cell-spaces,  which  then  coalesce, 
and  thus  there  is  formed  on  the  surface  a  layer  com230sed  entirely  of  small 
round  cells  identical  in  appearance  with  those  of  ordinary  granulation  tissue. 
The  homogeneous  intercellular  substance  may  then  soften  and  the  cells  may  be 
cast  off  into  the  joint  as  pus-cells ;  or  should  the  disease  tend  towards  recovery, 
new  vessels  may  penetrate  the  groups  of  cells,  proceeding  from  the  nearest 
vascular  tissue,  and  thus  a  vascular  granalation  tissue  may  be  formed,  which 
will  take  part  in  the  processes  of  repair  subsequently  to  be  described. 

In  order  to  distinguish  these  three  processes  from  each  other,  we  may  term 
the  first,  necrosis  with  disintegration  ;  the  second,  ulceration  without  prolifera- 
tion ;  and  the  third,  ulceration  with  proliferation. 

The  bones,  when  exposed  by  destruction  of  the  cartilages,  become  affected 
more  or  less  deeply  by  the  inflammatory  process.  The  changes  that  occur 
need  no  description,  as  they  are  identical  with  those  already  described  in 
the  Chapter  on  Inflammatory  Processes  in  Bone.  They  usually  assume  the 
form  of  rarefactive  osteitis  with  suppuration,  or  simple  caries,  but  if  the 
process  be  very  acute,  the  inflammatory  products  in  the  cancellous  spaces  may 
break  down  into  pus  before  the  bony  trabecute  have  been  completely  absorbed, 
and  thus  portions  of  the  cancellous  bone  may  be  cut  ofi^  from  their  nutrition 
and  perish,  forming  sequestra  {caries  necrotica).  In  other  cases  the  inflamma- 
tion in  the  cancellous  spaces  may  spread  rapidly,  and  diffuse  osteomyelitis  be 
set  up.  This  is  especially  prone  to  happen  when  the  original  inflammation  in 
the  joint  is  septic  or  infective  in  character. 

Causes  and  Varieties  of  Acute  Arthritis. — Acute  arthritis  arises 
fi'om  many  difi'erent  causes,  and  the  course  of  the  disease  varies  somewhat 
according  to  its  mode  of  origin.  The  following  are  the  chief  forms  met  with 
in  practice  : — 

Traumatic  Septic  Arthritis. — This  arises  as  a  consequence  of  a  pene- 
trating wound  of  a  joint,  with  admission  of  impure  air  and  subsequent  decom- 
position of  the  discharges.  It  rapidly  terminates  in  suppuration,  and  in  many 
cases  leads  to  complete  destruction  of  the  articulation.  It  has  been  fully 
described  under  Injuries  of  Joints  (Vol.  I.,  p.  510). 

Acute  Infective  Arthritis. — Acute  inflammation  of  one  or  more  joints 
is  a  common  local  effect  of  more  than  one  general  infective  process.  It  is 
met  with  in  pysemia  arising  from  wounds,  in  puerperal  fever,  scarlet  fever, 
small-pox,  and  sometimes  after  typhoid  fever.  These  are  probably  closely 
allied  if  not  identical  conditions,  the  general  infection  taking  place  from  the 
placental  surface  in  puerperal  fever,  from  the  ulcerated  throat  in  scarlet  fever, 
from  the  pustules  in  small-pox,  and  from  ulcers  in  the  intestines  in  typhoid 
fever,  just  as,  in  ordinary  pytemia,  it  takes  place  from  the  unhealthy  wound. 
Pyemic  arthritis  begins  suddenly,  with  very  acute  superficial  pain.  It  differs 
from  many  other  forms  of  acute  arthritis  in  the  rapid  effusion  into  the  joint 
which  occurs  at  the  commencement  of  the  attack.  It  thus  resembles  simple 
acute  synovitis  in  giving  rise  to  a  swelling,  which  at  first  assumes  the  outline 
of  the  distended  synovial  membrane.  If  the  patient  die  at  this  stage,  the 
joint  will  be  found  to  have  undergone  but  little  change,  the  synovial  membrane 
is  injected,  and  the  fringes  swollen,  and  the  cavity  of  the  articulation  contains 
a  quantity  of  thin  pus  mixed  with  synovia.  If  the  patient,  however,  survive 
more  than  a  few  days  after  the  joint  has  become  affected,  the  inflammation 
extends  to  the  hgaments,  destruction  of  the  cartilages  commences,  and  the  case 
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then  runs  the  ordinary  course  of  acute  arthritis.  It  is  sometimes  possible  to 
arrest  the  progress  of  the  inflammation  before  the  destructive  changes  set  in, 
by  early  opening,  free  drainage  and  antiseptic  treatment,  but  even  then  consider- 
able thickening  and  contraction  of  the  capsule  usually  result,  leaving  the  joint 
more  or  less  fixed.  If  the  joint  be  opened  without  sufficient  drainage  and 
without  antiseptic  treatment,  decomposition  of  the  pus  in  the  cavity  takes  place, 
and  the  ordinary  results  of  septic  arthritis  follow.  The  exact  process  by  which 
the  joint  becomes  infected,  and  what  it  is  that  determines  the  particular  joint  or 
joints  which  are  attacked,  is  not  certainly  known.  The  pus  contained  in  the 
articulation  in  all  forms  of  infective  arthritis  is  very  irritating  and  contains 
micrococci  in  large  numbers.    (See  also  Pyasmia,  Vol.  I.,  p.  979.) 

After  scarlet  fever  it  is  not  uncommon  for  the  patient  to  suffer  from  slight 
swelling  and  pain  in  the  joints  resembling 
rheumatism.  This " scarlatinal  rheumatism" 
subsides  without  suppuration,  and  is  probably 
distinct  from  the  pyssmic  affection  just 
described. 

Acute  arthritis  may  also  occur  as  a  com- 
plication of  gonorrhoea,  but  this  is  rare. 
The  milder  forms  of  inflammation  of  the 
joints,  included  under  the  term  "  gonorrhoeal 
rheumatism,"  will  be  described  in  the  Chapter 
on  flonorrhoea.  When  the  affection  assumes 
a  destructive  form  it  is  probably  due  to 
pyemic  infection. 

Acute  Arthritis  from  Exposure  to 
Cold.  Acute  Rheumatic  Arthritis. — 
This  is  a  somewhat  rare  affection.  After 
exposure  to  cold,  especially  from  sleeping  in 
the  open  air  after  being  heated  by  violent 
exertion,  the  patient  is  seized  suddenly  with 
acute  febrile  symptoms,  sometimes  preceded 
by  a  rigor.  At  the  same  time  swelling,  with 
intense  pain,  commences  in  one  joint,  most 
commonly  the  knee.  The  symptoms  at 
first  so  closely  resemble  an  attack  of  acute 

rheumatism  that  these  cases  in  hospital  practice  are  commonly  first 
admitted  into  the  medical  wards  and  subsequently  transferred  tp  the 
surgical.  The  distinction  from  acute  rheumatism  is  made  by  observing  the 
following  points  :  the  skin  is  hot  and  dry,  the  profuse  sweating  of  rheumatic 
fever  being  absent ;  the  affection  remains  limited  to  the  single  joint  attacked, 
and  the  local  symptoms  are  more  severe  than  in  ordinai-y  rheumatism.  The 
ligaments  are  early  implicated,  and  there  is  little  recognizable  effusion  into 
the  joint  ;  the  pain  is  most  agonizing  and  is  of  the  character  already  described 
as  occurring  in  acute  arthritis.  Pus  may  form  in  the  joint  in  a  few  days  from 
the  commencement  of  the  attack,  but  under  proper  treatment,  the  symptoms 
usually  subside  gradually,  and  the  patient  slowly  recovers,  after  weeks,  or 
months,  with  the  joint  always  stiffened,  and  usually  firmly  ankylosed,  some- 
times even  by  bone.  The  exact  cause  of  the  disease  is  not  certain  ;  from 
its  sudden  invasion,  and  its  arising  from  exposure  to  cold,  it  has  been 
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termed  rheumatic,  but  the  evidence  of  its  being  actually  related  to  acute 
rheumatism  is  not  clear.  Volkmann  described  it  under  the  name  of  Acute 
Croupous  Arthromeningitis,  and  states  that  it  is  characterized  by  an  abundant 
coagulable  exudation  both  into  the  synovial  cavity  and  the  soft  structures 
forming  the  joint.  It  seems  most  probable  that  the  disease  results  from  the 
infection  of  the  joint  by  the  organisms  of  suppuration,  which  reach  it  through 
the  blood  stream.  It  would  thus  be  closely  allied  to  acute  necrosis  of  bone, 
and  it  will  be  observed  that  the  mode  of  onset  and  the  character  of  the  consti- 
tutional disturbance  are  very  similar  in  the  two  cases. 

Acute  Arthritis  secondary  to  Disease  of  the  Bones.  —  Chronic 
diseases  of  the  bones  being  in  most  cases  tuberculous  in  nature,  these,  when  they 
extend  to  a  neighbouring  articulation  most  commonly  lead  to  disease  of  the 
joint  of  a  similar  nature.  The  only  exception  to  this  rule  is  the  chronic 
abscess  in  the  head  of  a  long  bone.  This  may  perforate  the  cartilage,  allowing 
its  contents  to  enter  the  joint,  and  acute  arthritis,  ending  rapidly  in  suppura- 
tion, may  be  set  up.  If  the  cavity  has 
already  been  opened  externally  and  con- 
tains decomposing  pus,  septic  arthritis  of 
the  most  acute  form  always  follows  perfora- 
tion of  the  cartilage.  The  perforation  of 
the  cartilage  in  these  cases  is  effected  by  a 
process  of  ulceration  identical  in  character 
with  that  already  described  as  occurring 
in  acute  arthritis  commencing  in  the 
joint,  the  only  difference  being  that  it 
proceeds  from  the  deep,  instead  of  the 
articular,  surface  of  the  cartilage. 

Acute  inflammatory  processes,  when 
extending  from  the  bone  to  the  joint, 
always  set  up  acate  arthritis.  Acute  in- 
fective periostitis  or  osteomyelitis  of  the 
shaft  (Acute  Necrosis,  p.  277),  usually 
stops  at  the  epiphyses,  and  consequently  seldom  causes  disease  of  the  neigh- 
bouring joints.  Exceptional  cases  are,  however,  met  with  in  which  the 
articulations  become  affected.  In  these  there  is  at  first  abundant  effusion 
into  the  cavity  of  the  synovial  membrane  ;  this  rapidly  becomes  purulent, 
and  destruction  of  the  cartilages  and  softening  of  the  ligaments  quickly 
follow. 

Acute  osteomyelitis  attacking  the  growing  bone  in  the  ei^iphysis  and  usually 
terminating  in  its  necrosis,  or,  as  it  is  termed,  acute  epiphysitis,  is  a  not 
uncommon  cause  of  acute  arthritis  in  young  subjects.  The  causes  of  this 
affection  are  not  always  evident  ;  sometimes  it  is  attributed  to  injuiy.  On 
examining  a  joint  affected  in  this  way,  the  appearances  already  described  as 
characteristic  of  acute  arthritis  with  ulceration  of  the  cartilages  are  met  with. 
On  making  a  section  of  the  epiphysis  in  which  the  disease  started,  the  bone 
contained  in  it  will  often  be  found  forming  a  sequestrum  bathed  in  pus,  the 
cavity  in  which  it  lies  communicating  with  the  joint  by  an  ulcerated  track 
through  the  cartilage.  In  other  cases  the  epiphysis  may  be  separated  from 
the  shaft.  Acute  epiphysitis  is  probably  in  most  cases  an  infective  inflam- 
mation closely  allied  to  acute  infective  periostitis  and  osteomyelitis. 
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Syphilitic  Epiphysitis  and  its  eiFects  on  the  joints  have  ah'eady  heen 
described  (Vol.  I.,  p.  1170). 

Acute  Arthritis  from  Diseases  of  the  Soft  Farts  external  to  the 
Joint. — Abscesses  arising  from  any  cause  in  immediate  contact  ■\vitli  a  joint 
may  burst  into  its  cavity.  When  this  happens,  acute  arthritis  with  destruc- 
tion of  the  articulation  invariably  follows.  This  accident  may  occur  in  acute 
inflammation  and  suppuration  of  the  bursse  in  the  neighbourhood  of  a  joint. 
In  phlegmonous  erysipelas  the  joints  are  occasionally  opened  where  the  liga- 
ments are  in  close  contact  with  the  subcutaneous  tissue. 

Acute  Arthritis  of  Infants. — Under  this  name,  T.  Smith  has  described  a 
form  of  acute  arthritis,  unconnected  with  syphihs  or  injury,  not  uncommonly 
met  with  in  very  young  children.  It  is  sudden  in  onset,  and  runs  a  rapid 
course,  ending  in  suppuration.  It  is  most  common  in  the  knee,  hip,  and 
shoulder.  The  first  symptom  is  restricted  movement  with  pain,  rapidly 
followed  by  swelling,  and  the  formation  of  pus.  In  some  cases  two  or  throe 
joints  are  affected.  If  the  abscess  is  opened  early,  recovery  may  take  place  ; 
ankylosis  rarely  results,  but  more  commonly  a  weak  movable  joint  is  left. 
The  disease  is  fatal  in  a  considerable  proportion  of  cases.  In  the  21  cases 
recorded  by  T.  Smith,  the  ages  of  the  patients  were  as  follows  :  S  under  1 
month,  4  under  2,  7  between  2  and  6,  and  3  over  G  months.  The  jioit- 
mortem  examination  of  the  fatal  cases  showed  rapid  loss  of  substance  in  the 
articular  end  of  one  of  the  long  bones  entering  into  the  joint.  Acute  Arthritis 
of  Infants  does  not  seem  to  be  a  separate  disease.  Some  of  the  recorded  cases 
were  probably  pygemic,  arising  in  very  young  infants  from  infection  from  tlie 
umbilical  cord  ;  others  were  instances  of  acute  epiphysitis  occurring  in  young 
children. 

Senile  Acute  Arthritis. — A  form  of  acute  arthritis  is  occasionally,  but 
very  rarely  met  with,  occurring  independently  of  any  external  cause,  but 
apparently  due  chiefly  to  simple  loss  of  vitality  in  old  persons  of  feeble  con- 
stitution. I  have  seen  it  in  the  joints  of  the  foot,  the  ankle,  and  in  the 
sterno-clavicular  articulation.  It  resembles  in  this  respect  that  form  of  senile 
necrosis  of  bones  described  at  p.  288.  In  senile  arthritis  the  pain  is  very 
acute,  the  enlargement  of  the  joints  considerable,  the  wasting  of  muscle  rapid 
and  great.  The  constitutional  disturbance  is  proportionately  severe.  The 
joint  that  it  most  frequently  affects  is  the  knee.  I  have  seen  it  also  in  the 
wrist.  This  form  of  arthritis  must  not  be  confounded  with  the  dry  rheumatic 
arthritis  of  old  people.  It  differs  from  this  form  of  the  disease  in  the  ncute- 
ness  of  its  local  symptoms  and  the  severity  of  the  constitutional  disturbance. 
It  is  often  mistaken  in  the  first  instance  for  gout  ;  but  the  rapidity  of  the 
process,  the  formation  of  pus  within  and  around  the  joint,  the  necrosis  of  the 
contiguous  bones,  and  the  separation  of  the  articular  cartilages,  all  indicate 
the  different  nature  of  this  affection.  The  disease  is  incurable,  and  usually 
terminates  fatally. 

On  examining  the  joint  after  removal,  the  cartilages  will  be  found  to  be 
ulcerated,  the  synovial  membrane  softened,  swollen  and  injected  ;  the  liga- 
ments softened,  and  the  articular  ends  of  the  bones  congested. 

Repair. — Should  the  patient  recover  from  acute  arthritis  without  removal 
■of  the  joint  by  amputation  or  excision,  the  process  of  repair  will  vary  with 
the  extent  of  the  mischief  done  before  the  arrest  of  the  disease.  The  inflamed 
ligaments  seldom  recover  their  normal  condition.    The  inflammatory  products 
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with  which  they  are  infiltrated  are  partly  absorbed,  and  partly  developed  into 
dense  fibrous  tissue.  This  process  is  accompanied  frequently  by  some  con- 
traction, so  that  the  natural  mobility  of  the  joint  is  more  or  less  interfered 
with.  Should  the  position  of  the  joint  during  the  attack  have  ied  to  relaxa- 
tion of  any  ligament,  as,  for  instance,  of  the  ilio-femoral  from  flexion  of  the 
hip,  the  ligament  becomes  shortened  as  the  joint  recovers,  so  that  the  position 
assumed  during  the  acute  stage  becomes  a  fixed  one. 

The  inflamed  surfaces  of  the  synovial  membrane  which  have  lost  their 
endothelial  covering  and  become  covered  with  granulation  tissue,  adhere  to 
each  other  wherever  they  are  in  contact,  and  thus  the  synovial  pouches 
become  obliterated.  If  the  cartilages  have  been  but  very  superficially  ulcerated, 
they  may  again  become  smooth  without  the  formation  of  adhesions  between 
the  opposed  surfaces.  If,  however,  the  destructiou  has  gone  on  to  the 
extent  of  the  formation  of  granulation  tissue  on  the  surface  of  the  cartilages, 
the  opposed  granulating  surfaces  coalesce,  the  new  tissue  becomes  developed 
into  cicatricial  fibi'ous  tissue,  and  the  joint  is  permanently  stiffened.  This 
condition  is  described  as  fibrous  ankylosis.  If  the  cartilage  has  been  com- 
pletely destroyed,  the  opposed  granulations  on  the  surfaces  of  the  bones  coalesce 
and  develop  into  bone,  and  thus  osseous  ankylosis  results.  In  no  circumstances 
does  cartilage  when  once  destroyed  become  regenerated. 

Treatment. — In  acute  arthritis,  perfect  rest  of  the  articulation  is  of  the 
first  moment.  Unless  this  be  secured,  no  other  treatment  can  be  of  any  avail. 
The  limb  should  be  fixed  by  some  efficient  apparatus  and  slung  in  a  cradle. 
For  the  hip  or  knee,  Thomas's  splints  will  be  found  most  useful.  But  not 
only  is  absolute  immobility  of  the  joint  imperatively  required  as  the  first 
means  of  cure,  but  slight  extension  of  the  limb  is  almost  of  equal  importance, 
with  the  view  of  removing  the  pain  and  preventing  the  destructive  dis- 
organization of  the  articulation  and  consequent  ankylosis,  which  result 
partly  from  the  pressure  of  one  inflamed  articular  surface  against  the  other  by 
the  tonic  contraction  of  the  muscles  of  the  limb,  and  partly  from  the  spasms 
which  occur  when  the  patient  falls  asleep.  The  pain,  more  especially  that 
which  results  from  spasmodic  action  of  the  muscles  of  the  limb,  is  not  relieved 
entirely  by  simple  rest ;  but  it  is  usually  at  once  removed  by  means  of  a 
weight  extension  attached  to  the  lower  part  of  the  limb.  This  is  particularly 
the  case  in  inflammations  of  the  hip  and  knee  joints.  The  weight  should  be 
proportioned  to  the  age  of  the  patient.  Its  use  will  often  at  once  relieve  pain, 
and  enable  the  sufferer  to  obtain  sleep.  Fomentations  and  ordinary  soothing 
applications,  such  as  a  paint  composed  of  equal  parts  of  extract  of  belladonna 
and  glycerine,  may  be  combined  with  these  means.  In  the  acute  stage  of  the 
disease,  small  doses  of  opium  may  be  useful,  and  at  the  same  time  the  patient 
must  be  confined  to  liquid  food  without  stimulants.  Leeches  aj^plied  freely  to 
the  joint  frequently  relieve  the  pain  and  diminish  the  acuteness  of  the 
symptoms. 

Should  these  means  be  successful  in  arresting  the  progress  of  the  disease 
before  suppuration  takes  place,  the  inflammation  often  continues  in  a  subacnie 
form,  and  some  modification  must  then  be  made  in  the  treatment.  In  this 
condition,  perfect  rest  is  equally  imperative  as  in  the  acute  stage,  and  may 
be  secured  in  the  same  way.  At  the  same  time  the  joint  may  be  repeatedly 
blistered  ;  but  in  many  instances  most  benefit  will  be  derived  from  the 
application  of  the  actual  cautery.    This  agent,  when  properly  applied,  yields 
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much  more  certain  and  successful  results  than  any  other  form  of  counter- 
irritation  with  which  I  am  acquainted.  The  patient  having  been  anaesthetized, 
a  cauterizing  iron,  heated  to  a  black-red  heat,  should  be  rapidly  drawn  over 
the  diseased  articulation  in,  a  series  of  parallel  lines,  across  which  an  equal 
number  of  cross-bars  are  again  drawn,  without  destroying  the  whole  thick- 
ness of  the  true  skin.  A  good  deal  of  inflammation  is  thus  set  up,  followed  by 
slight  suppuration.  When  this  has  subsided,  the  application  of  the  cautery 
may,  if  necessary,  be  repeated  ;  in  this  way,  tlie  deep  gnawing  pain  will 
usually  be  removed,  and  suppuration  of  the  joint  may  be  averted.  For 
counter-irritants  to  be  of  any  use,  they  must  be  employed  before  suppuration 
has  set  in  ;  it  is  only  torturing  the  patient  unnecessarily  to  have  recourse  to 
these  agents  when  once  pus  has  formed  in  the  articulation.  In  order  that 
full  benefit  should  be  derived  from  this  plan  of  treatment,  it  must  be  per- 
severed in  steadily  for  a  considerable  length  of  time.  The  diet  must  consist 
chiefly  of  liquid  nourishment  duriiig  the  acute  febrile  stage,  but  good  food  and 
stimulants  will  become  necessary  in  proportion  to  the  increase  of  the  debiHty. 
As  the  inflammation  about  the  joint  subsides,  a  tonic  plan  of  treatment  should 
be  adopted. 

During  the  suljacute  stage,  if  it  be  thought  necessary  to  apply  counter- 
irritation,  absolute  rest  of  the  joints  of  the  lower  limb  may  be  obtained, 
without  confining  the  patient  to  bed,  by  the  use  of  Thomas's  hip  or  knee 
splint.  (See  Diseases  of  the  Hip  and  Knee.)  If  it  be  thought  unnecessary  to 
apply  any  counter-irritation,  the  inflamed  joint  may  be  efficiently  steadied  by 
the  application  of  the  starch  or  plaster  bandage,  the  patient  then  being  allowed 
to  move  about  on  crutches  or  in  a  chair.  In  disease  of  the  joints  of  the  foot, 
the  patient  may  walk  with  the  bent  knee  resting  on  a  wooden  pin  leg. 

With  respect  to  the  local  treatment  of  the  inflamed  joint  in  the  later  stages 
of  the  disease  when  it  has  assumed  a  chronic  form,  it  may  be  stated  generally 
that  so  long  as  it  is  tender  on  pressure  applied  perpendicularly  or  laterally,  so 
long  as  there  is  any  loosening  of  the  ligaments,  or  pain  induced  by  movement, 
it  must  be  kept  absolutely  at  rest  in  splints,  or  by  a  starch  or  plaster  bandage. 
During  this  period  great  care  must  be  taken  to  keep  the  joint  in  the  position 
which  will  be  most  useful  to  the  patient,  should  it  become  stiff — the  straight  one 
for  the  knee  and  hip,  and  the  semiflexed  for  the  elbow.  In  many  cases  it  may 
be  useful  to  strap  the  joint  firmly,  in  the  way  recommended  by  Scott.  This 
plan  of  treatment  consists  in  spreading  on  pieces  of  lint  the  strong  mercurial 
ointment,  to  every  ounce  of  which  a  drachm  of  camphor  has  been  added  ; 
strips  of  soap-plaster  spread  upon  leather  are  then  cut  of  a  proper  length  and 
breadth,  and  the  joint  is  firmly  and  accurately  strapped  up,  the  limb  having 
previously  been  bandaged  as  high  as  the  joint  that  is  strapped.  This  dressing 
may  be  left  on  for  a  week  or  tw'o,  until  it  becomes  loose  or  gives  rise  to  irrita- 
tion ;  over  the  whole  a  starched  bandage  may  be  applied.  In  many  cases  I  have 
found  it  advantageous  to  strap  up  the  joint  with  a  plaster  composed  of  equal 
parts  of  the  emplastrum  ammoniaci  cum  hydrargyro,  and  the  emplastrum 
saponis  or  belladonnse.  These  applications  not  only  fix  the  joint  and  promote 
the  absorption  of  the  inflammatory  products  within  and  around  it,  but  by 
acting  as  gentle  counter-irritants,  remove  the  remains  of  the  inflammation  thuc 
may  be  going  on  within  it.  If  recovery  have  left  the  joint  stiffened  without 
being  actually  ankylosed,  the  natural  movement  must  be  restored  by  warm 
bathing,  fomentation,  friction,  and  passive  motion.    Warm  w^ater,  in  any  way 
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applied,  is  singularly  useful  in  restoring  the  mobility  of  stiffened  joints. 
Passive  movement  must  be  undertaken  with  great  caution,  and  not  until  every 
trace  of  active  inflammation  has  passed  away.  It  is  better  to  keep  the  limb 
fixed  a  month  or  more  longer  than  is  absolutely  necessary  than  to  begin 
passive  movements  a  day  too  soon.  The  chances  of  ankylosis  are  only  increased 
and  the  chronic  inflammation  prolonged  by  abandoning  the  treatment  by  per- 
I'ect  rest  before  the  proper  time. 

Should  the  treatment  fail  to  prevent  suppuration,  the  prognosis  becomes  far 
more  unfavourable,  especially  when  large  joints,  such  as  the  knee  or  hip,  are 
affected  ;  so,  likewise,  when  the  articular  ends  of  the  long  bones  are  diseased,  it 
is  seldom  that  the  joint  can  recover  itself,  as  caries  or  necrosis  is  complicating 
the  arthritis  and  keeping  it  up.  When  the  articulation  is  very  sinuous,  as  in 
the  carpus,  or  when  a  number  of  small  joints  communicate  with  one  another, 
if  not  directly  by  synovial  membrane,  at  all  events  indirectly  through  the 
medium  of  ligament  and  of  fibrous  tissue,  as  in  the  tarsus,  a  cure  can  rarely  be 
obtained.  As  soon  as  the  presence  of  pus  is  recognized,  steps  must  be  taken 
to  let  it  out  completely,  and  to  drain  the  cavity  thoroughly.  It  is  important 
that  this  should  be  done  if  possible  before  the  capsule  gives  way  and  the  pus 
becomes  diffused  in  the  surrounding  parts. 

When  distinct  fluctuation  is  felt  and  the  cavity  of  the  articulation  is  evidently 
full  of  fluid,  if  there  be  any  doubt  as  to  its  nature,  the  joint  should  be  punctured 
with  the  aspirator.  If  the  fluid  removed  is  thin  serous  pus  mixed  with 
synovia,  the  fomentations  and  other  local  means  of  treatment  may  be  continued, 
and  aspiration  repeated  if  the  joint  fllls  again.  If  thick  pus  is  withdrawn,  an 
opening  should  be  made  at  once  and  the  cavity  drained.  If  the  skin  is 
reddened  at  one  part,  under  which  fluctuation  is  very  distinct,  the  presence  of 
pus  is  certain,  and  aspiration  will  be  of  little  use. 

An  abscess  in  a  joint  should  be  freely  opened  by  one  or  two  lateral  incisions, 
extending  fairly  into  the  synovial  cavity,  so  as  to  afford  a  free  exit  for  the  pus. 
The  practice  of  making  free  incisions  into  a  suppurating  joint,  as  advocated  by 
G-ay,  was  a  great  improvement  on  the  former  method  of  merely  puncturing  it. 
The  small  aperture  that  was  formerly  made  without  any  antiseptic  precautions 
admitted  air,  in  consequence  of  which  the  pus  became  offensive  and  irritating, 
and,  being  unable  to  escape  freely,  gave  rise  not  only  to  much  local  mischief, 
but  to  severe  septic  fever.  By  laymg  the  joint  open  freely,  even  when  no 
special  antiseptic  treatment  was  adopted,  much  of  this  was  prevented  ;  exit 
was  given  freely  to  the  pus  through  one  or  two  incisions  extending  the  whole 
length  of  the  articulation  ;  the  septic  poisoning  from  pent-up  and  putrid 
matter  was  prevented,  and  in  many  cases  healthy  granulations  sprang  up  in 
the  cavity  and  recovery  took  place  with  an  ankylosed  joint.  The  chances  of 
this  successful  termination  are  very  greatly  increased  by  the  adoption  of  some 
efficient  method  of  antiseptic  dressing.  The  irregular  cavity  of  a  joint  is 
difficult  to  drain  perfectly  even  with  the  freest  incisions,  and  consequently  it  is 
of  great  importance  that  such  fluid  as  remains  behind  should  not  be  allowed  to 
decompose.  By  the  combined  use  of  antiseptic  drainage  and  rest  most 
excellent  results  are  obtained,  and  excision  of  the  joint  or  amputation  of  the 
limb  is  usually  avoided.  It  is  more  especially  in  the  knee,  elbow,  and  hip, 
that  this  practice  has  yielded  such  good  results.  In  some  cases,  even  when 
the  joint  has  been  perfectly  loose  and  grating,  by  perseverance  in  proper 
treatment  a  good  and  useful  limb  may  be  left.    Should  decomposition  take 
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place,  profuse  discharge  folloAved  by  hectic  or  chronic  septic  poisoning  comes 
on,  and  pytemia  is  not  unfrequently  developed  ;  if  the  patient  escape  these 
dangers  the  joint  may  become  useless  or  cumbersome,  and  its  removal  by 
amputation  or  excision  must  lie  practised.  When  an  attempt  is  made  to  save 
the  joint  after  suppuration  has  taken  place,  very  special  attention  will  be 
required,  in  consequence  of  the  softening  of  the  ligaments,  to  prevent  dis- 
placement of  the  osseous  surfaces  either  laterally  or  antero-posteriorly  ;  this 
may  be  produced  partly  by  the  weight  of  the  limb  and  partly  by  the  traction 
of  the  muscles.  Any  neglect  of  proper  precautions  in  the  more  minute  details 
of  the  application  and  adjustment  of  proper  apparatus  may  be  followed  by  a 
very  considerable  amount  of  deformity.  Should  the  joint  already  have 
assumed  a  faulty  position,  in  consequence  of  the  Surgeon  neglecting  to  support 
it  properly  in  splints  in  the  early  acute  stage,  the  patient  may  be  antesthetized, 
and  the  malposition  of  the  limb  gently  corrected. 

With  regard  to  the  treatment  of  the  special  forms  of  acute  arthritis,  little 
need  be  said.  That  of  Acute  Septic  Arthritis  from  a  wound  has  already  been 
described.  In  Pijamic  Arthritis,  most  commonly  little  can  be  done  owing  to 
the  constitutional  condition  of  the  patient,  but  should  there  be  no  visceral 
complications  a  cure  not  unfrequently  results  after  free  antiseptic  incision, 
drainage,  and  rest.  Ankylosis  almost  invariably  ensues.  In  Acute  "  Rheu- 
matic "  Arthritis,  perfect  rest,  leeches,  and  hot  fomentations  must  be  tried. 
Should  suppuration  take  place,  free  incisions  may  be  successful  in  saving  the 
joint.  In  Acute  Arthritis  secondary  to  disease  of  the  tones,  the  results  of 
treatment  are  not  very  satisfactory.  An  attempt  may  be  made  to  save  the 
joint  by  removing  sequestra  and  treating  the  carious  surface  as  described  in 
the  Chapter  on  Disease  of  Bones,  but  it  often  fails,  and  amputation  or  excision 
becomes  necessary.  In  Acute  Arthritis  of  Infants,  the  joint  must  be  laid 
freely  open  as  soon  as  pus  forms,  and  by  this  means  the  limb  can  usually  be 
saved.  In  Senile  Arthritis,  the  treatment  must  be  conducted  on  ordinary 
principles  of  rest,  fomentations,  opiates,  and  supports.  But  at  last,  in  order 
to  prevent  destruction  of  life  by  pain  and  exhaustion,  the  question  of  amputa- 
tion will  arise  ;  and,  serious  as  this  may  be  in  old  people,  it  will  be  the  only 
alternative  and  chance  of  escape  from  a  painful  death. 

TUBERCULOUS    DISEASE    OF  JOINTS. 

This  important  group  of  joint  aflections  has  long  been  studied  under  the 
various  names  of  "  Strumous  Arthritis,"  "  White  Swelling  "  (Wiseman), 
"  Pulpy  degeneration  of  the  synovial  memhrane  "  (Brodie),  "  Fungous 

inflammation  of  joints,"  etc.  During  recent  years,  however,  the  observa- 
tions of  numberless  workers  both  in  this  country  and  abroad  have  shown 
iucontestably,  that  all  these  affections,  although  differing  widely  in  their 
clinical  manifestations,  are  tuberculous  in  nature. 

It  is  impossible  here  to  consider  in  any  detail  the  large  amount  of  evidence, 
both  clinical  and  pathological,  upon  which  this  view  is  based.  It  is,  indeed, 
in  most  respects,  similar  to  that  which  has  already  been  mentioned  in  con- 
nexion with  tuberculous  diseases  of  bones  (p.  267)  :  thus  the  histological 
examination  of  the  diseased  tissues,  the  presence  of  the  tubercle  bacillus,  and 
the  frequent  association  of  these  chronic  joint  affections  with  tuberculous 
lesions  elsewhere,  point  wnth  certainty  to  their  true  nature. 
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In  72  cases  examined  by  Kooig  tuberculous  tissue  was  found  in  67,  and  in 
the  remaining  five  the  material  for  examination  was  deficient,  so  that  no 
conclusion  could  be  arrived  at  as  to  its  presence.  Croft  and  Greenfield  and 
other  observers  agree  as  to  the  constancy  of  the  presence  of  tubercle. 

The  statistics  of  white  swelling  show  moreover  that  in  a  very  large  pro- 
portion of  fatal  cases  death  takes  place  from  general  tuberculosis.  Albrecht 
has  published  some  statistics,  in  which  it  is  shown  that,  out  of  185  fatal 
cases,  in  64  death  occurred  from  tuberculosis.  If  further  proof  be  needed, 
the  characteristic  lesions  have  been  produced  by  the  injection  of  tuberculous 
material  or  of  pure  cultivations  of  the  tubercle  bacillus  into  the  joint-cavities 
of  animals,  and  in  a  few  recorded  cases  by  accidental  inoculation  of  a  joint  in 
the  human  subject.  Of  this  last  occurrence  Pfeiffer's  well-known  case  is  a 
good  example.  A  veterinary  surgeon  wounded  the  joint  of  his  thumb  in 
dissecting  a  tuberculous  cow.  The  puncture  healed,  but  soon  the  joint  became 
enlarged,  and  the  patient  died  of  phthisis  eighteen  months  after  the  injury. 
Examination  of  the  joint  showed  well-marked  destructive  changes  ;  whilst  the 
diseased  tissues  presented  the  characteristic  lesions  of  tubercle  and  contained 
tubercle  bacilli  in  abundance.  It  will  be  convenient  to  consider  first  the 
anatomical  changes  met  with  in  the  chief  varieties  of  tuberculous  joint  disease 
and  then  to  describe  the  clinical  features  presented  by  the  disease  in  its 
different  stages. 

Pathological  Anatomy. — If  those  unusual  cases  are  excluded  in  which 
tubercle  of  a  joint  occurs  secondarily  to  disease  of  neighbouring  bursse  or 
tendon  sheaths,  two  chief  varieties  need  consideration — first,  jwimary  tuber- 
culosis of  the  synovial  membrane,  and  secondly,  primary  tuberculosis  of  the 
articular  extremity  of  a  bone  with  secondary  invasion  of  the  joint-cavity. 
Although  in  the  later  stages  the  disease  tends  to  affect  all  the  articular 
structures,  so  that  it  may  be  impossible  to  determine  its  exact  starting-point,  yet 
the  division  is  a  practical  one,  and  the  two  varieties  will  be  described  separately. 

Primary  Tubercle  of  the  Synovial  Membrane. — The  pathological 
changes  have  been  very  accurately  described  by  Billroth,  Kcinig,  Cheyne  and 
others.  In  the  earliest  stages  that  have  been  observed,  the  synovial  fringes 
are  swollen  and  the  membrane  is  generally  thicker  than  natural,  and  hyperaemic. 
Th(  re  is,  as  a  rule,  no  increase  of  secretion,  but  the  synovia  is  often  slightly 
turbid.  As  the  disease  advances,  the  synovial  membrane  becomes  thicker  and 
more  vascular,  its  natural  smooth  surface  is  lost,  and  soft  spongy  granulations 
spring  up  upon  it,  the  deeper  parts  becoming  dense  and  fibrous.  This  change 
is  especially  marked  in  the  synovial  fringes.  These  form  soft  masses  of  granu- 
lation tissue  which  fill  up  the  angles  between  the  articular  surfaces  and 
gradually  creep  over  the  cartilages.  In  some  instances  grey  granulations  can 
be  seen  scattered  through  the  granulation  tissue.  Where  two  granulating 
synovial  surfaces  are  in  contact,  as  in  the  pouches  of  the  knee-joint,  they 
coalesce,  and  thus  the  cavity  of  the  joint  gradually  becomes  obliterated.  It  is 
in  consequence  of  this  limitation  of  the  disease  to  the  synovial  membrane  in 
the  early  stages,  that  the  swelling  of  the  joint,  observed  clinically,  takes  the 
form  of  the  distended  articular  cavity,  as  in  simple  synovitis  with  effusion. 
As  the  disease  advances,  the  chronic  inflammation  extends  to  the  ligaments 
and  capsule,  which  become  infiltrated  with  the  inflammatory  products,  and 
swollen  and  lardaceous  in  appearance  ;  and  later  on  the  areolar  tissue  sur- 
rounding the  joint  is  similarly  affected.    It  is  owing  to  this  that  the  swollen 
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joint  loses  the  form  of  the  distended  synovial  membrane  which  characterized 
the  earlier  stages,  and  becomes  rounded  or  oval.  8imaltaneously  with  the 
affection  of  the  ligaments,  the  growth  of  the  granulation  tissue  within  the 
joint  continues  until  the  synovial  membrane  is  replaced  by  a  soft  pulpy  mass 
of  granulation  tissue  from  half  an  inch  to  nearly  an  inch  in  thickness. 
The  growth  gradually  spreads  over  the  cartilage,  covering  it  like  a  veil.  If 
an  attempt  be  made  to  remove  this  it  will  be  found  that  the  advancing  edge 
can  be  raised  with  the  handle  of  the  scalpel  for  about  one-eighth  of  an  inch, 
beyond  which  it  will  be  adherent  to  the  cartilage.  The  advance  of  the  granu- 
lation tissue  over  the  cartilage  is  compared  by  Billroth  to  ivy  creeping  over  a 
wall,  and  becoming  gradually  attached  by  its  roots.  If  the  granulation  tissue 
be  scraped  away,  it  will  be  seen  that  it  is  growing  into  and  pitting  the  surface 
of  the  cartilage,  which  is  thus  at  last  completely  perforated.  In  this  way  the 
granulation  tissue  reaches  its  deep  surface,  and  extending  beneath  it  may  lead 
to  loosening  and  complete  detachment  of  considerable  portions. 

After  the  perforation  of  the  cartilage  the  subjacent  bone  becomes  affected. 
Here  the  process  assumes  the  form  of  rarefying  osteitis  with  exuberant  growth 
of  granulation  tissue  (Superficial  Fungating  Caries,  p.  267)  ;  the  destructive 
process  may  extend  to  a  varying  depth  into  the  cancellous  tissue  of  the  arti- 
cular end  of  the  bone.  The  periosteum  usually  shares  in  the  disease,  the 
inflammation  assuming  the  osteoplastic  form,  and  leading  to  the  deposit  of 
irregular  masses  of  bone  on  the  articular  ends,  chiefly  in  the  immediate  neigh- 
bourhood of  the  joint.  At  this  stage  no  articular  cavity  remains  ;  the  joint 
is  represented  merely  by  the  articular  ends  of  the  bone  more  or  less  extensively 
denuded  of  cartilage,  embedded  in  a  soft  pulpy  mass  of  granulation  tissue,  sur- 
rounded by  the  infiltrated  and  softened  ligaments.  When  the  granulation 
tissue  reaches  the  thickness  of  from  a  quarter  to  half  an  inch,  caseation 
occurs,  and  it  is  from  the  appearance  of  the  mass  of  tuberculous  granulation 
tissue  that  the  disease  received  its  name  of  "  pulpy  degeneration  of  the  synovial 
membrane."  The  soft  pulpy  tissue  is  piuk  in  colour,  marked  by  yellowish 
patches  of  fatty  degeneration  and  brown  areas  from  old  heemorrhages.  Tlie 
fatty  degeneration  is  followed  sooner  or  later  by  softening,  and  thus  a  chronic 
abscess  with  flocculent  curdy  contents  is  formed.  This  frequently  occurs 
in  one  or  more  local  centres,  without  implicating  the  whole  mass  of  granulation 
tissue.  Thus,  in  the  knee,  it  fre(juently  occurs  in  the  synovial  pouches  above 
the  joint. 

Although  the  above  description  indicates  the  usual  series  of  changes  result- 
ing from  tuberculous  disease  of  the  synovial  membrane,  several  modifications 
are  recognizable  which  are  of  considerable  practical  interest.  Watson  Cheyne 
recognizes  four  distinct  forms  of  tuberculous  disease  of  synovial  membrane. 
First,  that  resulting  in  diffuse  thickening  of  the  membrane.  This  is  the  form 
above  described,  and  is  by  far  the  most  common.  Secondly,  limited  thickening 
of  the  synovial  membrane.  This  is  an  uncommon  form  described  by  Konig 
and  Eiedel,  and  has  been  met  with  chiefly  in  the  knee-joint.  Distinct 
nodular  or  polypoid  gTowths  may  form  in  the  synovial  membrane.  These 
outgrowtlis  consist  of  vascular  connective  tissue  and  granulation  tissue  and 
may  be  associated  with  considerable  effusion  into  the  joint.  Thirdly,  acute 
miliary  tuberculosis  of  the  synovial  membrane.  This  form,  which  has  been 
described  by  Konig,  is  occasionally  met  with  in  general  tuberculosis,  and  is  not 
necessarily  associated  with  any  clinical  evidence  of  joint-disease.  Fourthly, 
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tuberculous  hydrops  and  empyema.  Tuberculous  hydrops  has  been  so  called 
by  K5iiig  on  account  of  the  extensive  effusion  into  the  joint  which  occurs. 
He  states  that  it  may  be  caused  by  diffuse  tuberculosis  of  the  synovial 
membrane  with  or  without  marked  thickening.  When  the  membrane  is 
thickened,  it  is  due,  in  some  cases,  to  the  deposit  of  fibrinous  layers  upon  it, 
especially  on  the  fringes,  which  may  become  villous  or  even  polypoid  in  appear- 
ance. In  these  cases  loose  bodies  may  be  present  in  the  joint.  In  most 
instances  tuberculous  hydrarthrosis  ends  sooner  or  later  in  the  more  usual 
forms  of  the  disease.  It  occurs  most  commonly  in  young  adults,  very  rarely 
in  children.  In  tuberculous  empyema  of  a  joint  the  cavity  is  filled  with  curdy 
pus  before  the  synovial  membrane  is  obviously  thickened.  According  to  Cheyne, 
this  form  occurs  especially  in  old  people. 

Primary  TuTjercle  of  Bone. — Having  briefly  considered  the  most  impor- 


l-'ig-  5i2. — Bones  from  <i  case  of  tuberculous  disease  of  the  knee-joint  showing  large  wedge-shaped  sequestra 
in  the  inner  condyle  of  the  femur  and  the  corresponding  surface  of  the  tibia. 

tant  changes  which  take  place  in  a  joint  as  tlie  result  of  tuberculous  disease  of 
the  synovial  membrane,  it  remains  to  describe  the  changes  resulting  from 
secondary  infection  of  the  joint  from  a  primary  deposit  of  tubercle  in  one  of 
the  bones  entering  into  its  formation.  The  changes  in  the  bone  itself  have 
already  been  described  (p.  265),  and  consist  in  a  destructive  inflammation  of 
the  cancellous  tissue  around  a  tuberculous  deposit.  Not  uncommonly  the 
carious  cavity  contains  a  more  or  less  wedge-shaped  sequestrum,  the  broader  end 
of  which  may  lie  immediately  beneath  the  articular  cartilage  (Fig.  542). 
When  the  disease  has  reached  the  deep  surface  of  the  cartilage,  this  is 
gradually  destroyed  from  below  in  a  manner  similar  to  that  in  which  it 
is  eroded  from  the  superficial  surface  in  primary  disease  of  the  synovial 
membrane. 
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When  the  cartilage  is  completely  perforated  the  tuberculous  tissue  extends 
into  the  joint-cavity  (see  Fungating  Caries,  p.  267),  and  infection  of  the 
synovial  membrane  occurs,  resulting  in  changes  similar  to  those  due  to  primary 
deposit  in  the  membrane  itself.  The  earliest  stage  of  infection  of  the  joint 
was  well  illustrated  in  a  case  recently  treated  in  University  College  Hospital. 
The  patella  was  the  seat  of  an  extensive  caseous  deposit,  and  on  opening  the 
knee-joint,  the  synovial  membrane  in  its  anterior  part  was  found  swollen  and 
injected,  whilst  grey  granulations  could  be  recognized  scattered  over  it.  In 
some  cases  adhesions  occur  in  the  joint  before  the  cartilage  is  actually 
perforated,  so  that  only  a  limited  part  of  the  synovial  membrane  may  become 
tuberculous. 

The  exact  position  of  the  primary  focus  which  serves  as  the  starting-point  of 
the  disease  varies  in  different  cases.  It  may  be  deeply  seated  in  the  cancellous 
tissue  of  the  articular  extremity,  immediately  beneath  the  articular  cartilage. 
In  many  cases,  however,  it  is  situated  in  the  vascular  growing  bone  between 
the  epiphysis  and  the  shaft ;  it  may  then  infect  the  joint  by  perforating  the 
cartilage,  or  it  may  extend  to  the  surface  of  the  bone  at  or  within  the  line  of 
the  attachment  of  the  capsule,  and  thus  reach  the  joint  by  a  different  route. 

It  occasionally  happens,  especially  in  the  shoulder,  that  the  disease  of  the  bone 
assumes  the  form  of  dry  caries  (p.  257),  and  thus  extensive  destruction 
may  occur  without  any  evidences  of  suppuration,  and  the  true  nature  of  the 
case  may  consequently  be  obscure. 

The  proportion  of  cases  in  which  the  synovial  membrane  is  primarily  affected 
has  been  differently  estimated  by  different  pathologists.  Konig  is  of  opinion 
that  primary  synovial  disease  does  not  form  more  than  a  quarter  of  all  cases. 
The  frequency  with  which  it  occurs  varies  in  different  joints  :  thus  it  is 
more  common  in  the  knee  than  in  the  hip  or  elbow.  Clinically  it  is, 
as  a  rule,  impossible  to  distinguish  accurately  one  form  of  the  disease  from 
the  other. 

On  microscopic  examination,  the  diseased  structures  present  the  following 
appearances  :  The  ligaments  show  the  ordinary  changes  observed  in  inflamed 
fibrous  tissue.  The  fibres  are  separated  from  each  other  by  inflammatory 
products,  composed  chiefly  of  small  round  cells.  When  the  process  is  very 
chronic,  new  fibroid  tissue  may  also  be  found.  The  cartilages  show  changes 
similar  to  those  already  described  in  acute  arthritis.  Before  suppuration  has 
taken  place,  ulceration  both  without  and  with  evident  proliferation  may 
be  present  (see  p.  335).  The  destructive  changes  may  be  observed  on 
either  surface,  according  as  the  disease  commences  in  the  synovial  membi'ane 
or  the  bone.  In  the  later  stages,  after  perforation  of  the  cartilage,  both 
surfaces  may  be  similarly  affected.  After  suppuration  has  taken  place, 
necrosis  of  cartilage  with  disintegration  (p.  335)  may  also  be  met  with.  The 
bones  present  the  appearances  already  described  as  being  met  with  in  tuber- 
culous caries  (p.  282).  The  chief  interest  attaches,  however,  to  the  micro- 
scopical appearances  of  the  pulpy  granulation  tissue  which  has  replaced  the 
synovial  membrane  and  fills  the  cavity  of  the  joint.  The  structure  of  this 
tissue  has  been  made  the  subject  of  investigation  by  Koster,  Konig,  Volkmann, 
Hueter,  and  others  in  Germany,  and  by  Croft,  Greenfield,  Cheyne  and  others 
in  this  country. 

The  essential  part  of  the  pulpy  granulation  tissue  is  made  up  of  the  elements 
which  are  characteristic  of  tubercle  elsewhere,  and  these  may  assume  the  nodular 
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or  infiltrating  form  (see  Vol.  I.,  p.  108G).  The  most  important  conditions  met 
with  are  thus  described  by  Watson  Oheyne.  In  the  first  and  most  commou 
form  the  thickened  membrane  is  composed  of  two  layers:  an  inner  one,  soft,  often 
caseating  and  consisting  of  tuberculous  tissue  ;  and  an  outer  layer  composed  of 
swollen  vascular  fibrous  tissue.  In  another  form  the  tubercle  is  deposited  in 
the  substance  of  the  membrane,  which  forms  a  single  tough  layer,  in  which 
caseation  may  occur  and  chronic  abscesses  be  formed.  Lastly,  the  synovial 
membrane  may  be  converted  into  a  thick  mass  of  swollen  fibrous  tissue,  in 
which  the  tubercles  are  few  in  number,  and  in  parts  entirely  absent.  Cheyne 
finds  that  the  first  variety  is  usually  due  to  secondary  infection  of  synovial 
membrane  fi'om  an  osseous  deposit.  Here  the  tuberculous  tissue  is  superficial 
and  can  be  removed  by  scraping,  but  in  the  other  forms  the  dense  fibrous  tissue 
can  be  removed  completely  only  by  dissection. 

Tuberculous  joint  diseases  not  unfrequently  follow  sprains  and  other  slight 
injuries.  In  such  cases  it  is  probable  that  the  damage  to  the  tissues  thus 
produced  renders  them  favourable  to  the  growth  of  the  tubercle  bacillus,  which 
reaches  them  by  the  blood  stream,  in  some  cases  no  doubt  from  a  pre-existing 
caseous  focus  elsewhere. 

Symptoms. — The  disease  in  many  cases  supervenes  slowly  on  some  slight 
injury,  but  in  others  no  definite  cause  can  be  assigned  for  its  appearance,  and 
the  exact  date  of  its  commencement  is  often  difficult  to  ascertain.  It  may 
commence  as  the  chronic  form  of  synovitis  (see  Chronic  Synovitis,  p.  328)  in 
a  strumous  subject,  assuming  its  peculiar  characters  at  a  later  period.  It  is 
most  frequently  met  with  in  children  and  females.  The  disease  begins 
gradually  with  some  pain  and  stiffness  in  the  joint,  causing  a  slight  limp  in 
walking  if  a  joint  in  the  lower  limb  is  affected.  The  pain  is  increased  after 
any  unusual  exertion,  and  may  then  be  severe  enough  to  oblige  the  patient  to 
rest  for  a  day  or  two,  when  the  symptoms  usually  subside.  If  the  joint  be 
examined  during  this  stage,  there  will  usually  be  found  some  slight  limitation 
of  movement,  complete  extension  or  flexion  causing  pain.  If  the  joint  be 
superficial,  as  the  knee,  elbow,  or  ankle,  it  will  be  seen  to  be  swollen.  The 
natural  hollows  are  less  clearly  marked  than  in  health,  or  even  completely 
obliterated.  The  swelling  at  this  stage  takes  the  form  of  the  distended  synovial 
cavity,  as  in  synovitis  with  effusion,  but  it  does  not  give  the  same  sense  of 
fluctuation,  being  semi-elastic  and  pulpy.  Sometimes,  however,  it  is  so  soft 
that  it  is  readily  mistaken  for  fluid,  even  by  the  practised  hand.  In  the  knee 
it  may  be  distinguished  by  observing  that,  though  the  patella  is  raised,  it 
cannot  be  pushed  down  with  a  distinct  concussion  on  the  femur,  as  in  synovitis 
with  e9"usion.  As  the  disease  advances  the  joint  becomes  more  enlarged,  and 
as  the  ligaments  become  implicated  the  swelling  loses  the  outline  of  the 
synovial  membrane  and  assumes  a  more  rounded  or  fusiform  outline,  the  bony 
prominences  being  effaced  by  a  uniform,  doughy,  semi-elastic  or  pulpy 
swelling.  The  integuments  covering  it  preserve  their  white  colour  ;  hence 
the  name  "  white  swelling  "  which  has  been  applied  to  the  disease.  Usually 
but  little  pain  is  felt  when  the  limb  is  at  rest,  but  motion  becomes  more 
and  more  painful,  till  it  is  no  longer  possible  to  use  the  limb.  The  posi- 
tion assimfied  by  the  limb  at  this  time  is  that  in  which  the  patient  has 
most  ease,  viz.  that  of  semi-flexion,  and  with  this  there  is  a  considerable 
degree  of  stiflhess  and  rigidity.  In  this  stage  the  inflammation  commonly 
extends  to  the  periosteum  covering  the  articular  ends,  which  become  slightly 
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enlai\n;ed  by  deposit  of  new  bone.  The  degree  to  which  the  articular  ends  are 
enlarged  is  very  difficult  to  estimate,  as  they  are  usually  obscured  by  the 
swelling  of  the  surrounding  soft  parts,  and  in  consequence  of  the  wasting  of 
the  muscles,  the  articulation  appears  more  swollen  than  it  really  is.  If  the 
disease  continues  to  progress,  starting  of  the  limb  sets  in  at  night.  These 
starting  pains  occur  at  the  moment  when  the  involuntary  contraction  of  the 
muscles  which  fix  the  inflamed  joint  suddenly  reh^xes.  They  are  especially 
severe  when  erosion  of  the  cartilage  has  taken  place,  but  they  also  occur  in 
the  earlier  stages.  After  these  symptoms  have  persisted  for  a  varying  time 
the  swelling  becomes  more  prominent  at  one  part,  fluctuation  becomes  manifest, 
and  the  skin  covering  the  prominent  part  gradually  assumes  a  dusky  red 
tint.  Finally,  if  not  anticipated  by  surgical  interference,  the  abscess  bursts, 
discharging  unhealthy  pus  mixed  with  curdy  masses.  Before  this  takes 
place  it  may  reach  a  considerable  size  and  burrow  for  some  distance  from  the 
articulation.  The  abscess  does  not  necessarily  occupy  the  Avhole  cavity  of  the 
joint,  for,  as  has  been  pointed  out  in  describing  the  pathology  of  the  disease, 
no  cavity  may  exist  by  tlie  time  the  abscess  forms,  the  whole  articular  space 
being  filled  up  witli  a  mass  of  tuberculous  granulation  tissue,  in  one  part  only 
of  which  the  suppuration  may  have  taken  place.  In  other  cases  the  abscess 
may  form  outside  the  joint,  superficially  to  the  ligaments.  After  the  abscess 
has  burst,  its  cavity  may  gradually  conti'act  and  heal,  but  more  commonly  a 
sinuous  track  is  left  leading  to  the  diseased  joint.  In  other  cases,  especially  if 
tlie  abscess  but  incompletely  empties  itself,  decomposition  of  the  discharges 
sets  in,  the  granulation  tissue  filling  the  cavity  of  the  joint  may  rapidly  break 
down,  and  the  disease  then  assumes  the  form  of  acute  septic  arthritis  (Vol.  I., 
p.  510),  with  severe  pain  and  rapid  destruction  of  such  cartilage  as  may  have 
i-emained  undestroyed  at  the  time  the  chronic  abscess  burst.  The  limb  swells 
and  becomes  oedematous,  and  other  abscesses  form  around  the  joint.  The 
ligaments  become  further  softened,  grating  can  be  felt,  and  the  articular  sur- 
faces become  displaced. 

The  local  phenomena  of  white  swelling  may  thus  be  divided  into  three 
stages  :  first,  that  in  which  the  disease  is  apparently  limited  chiefly  to  the 
synovial  membrane  and  the  sweUing  assumes  the  form  of  the  synovial  cavity  ; 
secondly,  that  in  which  the  ligaments,  cartilages,  and  articular  ends  of  the  bone 
Ijecorae  implicated,  and  the  swelling  becomes  oval  or  rounded  ;  and  thirdly, 
the  stage  of  suppuration. 

The  variety  of  tuberculous  disease  which  has  been  called  by  Kiinig 
"  tuberculous  dropsy "  is  characterized  by  very  chronic  effusion,  usually 
moderate  in  amount  and  refractory  to  treatment,  or  if  any  improvement 
takes  place,  speedily  relapsing.  The  movements  of  the  joint  are  limited  but 
not  painful.  There  is  usually  thickening  of  the  synovial  membrane,  which 
may  readily  be  felt  if  the  distension  is  not  great.  In  some  cases,  in  the  knees, 
Konig  has  felt  a  distinct  fibroid  mass  resembling  a  tumour  at  the  lateral 
reflexion  of  the  synovial  membrane. 

The  constitutional  symptoms  vary  in  the  different  stages  of  the  disease. 
The  general  health  does  not  appear  to  suffer  in  the  first  stage  beyond  some 
slight  febrile  disturbance  during  exacerbations  from  over-exertion  of  the  joint. 
In  the  second  stage  also,  the  general  health  is  but  slightly  impaired,  except 
from  want  of  exercise,  and  at  the  later  period  from  want  of  rest  if  nocturnal 
startings  set  in.    In  the  third  stage  there  is  progressive  loss  of  strength. 
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Even  when  the  suppuration  is  -very  chronic  there  is  usually  some  slight 
evening  elevation  of  temperature,  seldom,  however,  exceeding  101°  F.  After 
the  abscess  has  burst,  the  constitutional  symptoms  become  more  severe,  hectic 
may  speedily  set  in,  and  tuberculous  disease  of  other  organs,  such  as  the  lungs, 
may  carry  off  the  patient. 

Terminations. — Tuberculous  disease  of  joints  resembles  tubercle  elsewhere 
in  its  course  and  terminations.  It  may  end  in  recovery  by  the  development  of 
fibrous  tissue  from  the  vascular  granulation  tissue  surrounding  the  tubercle, 
the  actual  nodules  withering  and  remaining  harmlessly  embedded  in  scarlike 
fibroid  tissue,  or  the  tuberculous  tissue  may  caseate  and  soften,  giving  rise 
to  the  'formation  of  a  chronic  abscess,  the  tubercle  being  thus  in  some  cases 
eliminated  from  the  body.  Calcification  rarely  if  ever  occurs  in  tuberculous 
disease  of  the  synovial  membrane.  The  course  takeu  by  the  disease  depends 
partly  on  the  constitutional  state  of  the  patient,  partly  on  the  hygienic  con- 
ditions by  which  he  is  surrounded,  and  partly  on  the  treatment  he  receives. 
Recovery  in  most  cases  may  be  hoped  for  if  the  constitution  is  generally  sound, 
if  the  patient  is  well  fed,  well  clothed,  and  can  spend  a  great  part  of  the  day 
in  the  open  air  in  a  healthy  place,  and  above  all,  if  such  treatment  is  adopted 
as  to  give  perfect  rest  to  the  diseased  joint.  On  the  other  hand,  in  extremely 
scrofulous  subjects  the  disease  will  often  progress  to  destruction  of  the  joint  in 
spite  of  favourable  surroundings  and  good  treatment,  and  the  same  result  fre- 
quently follows  amongst  the  poor  of  large  cities  owing  to  the  unfavourable 
hygienic  conditions  in  which  they  are  placed.  Lastly,  unless  by  proper  treat- 
ment perfect  and  prolonged  rest  is  given  to  the  diseased  joint  there  is  no  hope 
of  recovery,  however  favourable  the  other  conditions  may  be. 

Imperfect  recovery,  with  a  stiffened  and  deformed  limb,  may  occur  after 
complete  destruction  of  the  articulation,  especially  when  as  the  result  of  dis- 
location the  diseased  surfaces  are  no  longer  exposed  to  the  iriitatiou  caused  by 
the  friction  of  one  against  the  other.  This  is  not  uncommon  in  the  hip. 
In  a  considerable  proportion  of  cases  the  patient  dies  of  tuberculous  disease 
■of  the  lungs  or  general  tuberculosis  before  recovery  of  the  joint  has  taken 
place. 

Duration. — Tuberculous  disease  of  joints  usually  runs  a  very  chronic  course. 
Recovery  can  rarely  be  hoped  for  under  six  months,  and  most  commonly  treat- 
ment has  to  be  maintained  for  twelve  months,  and  sometimes  for  even  two  or 
three  years. 

Treatment. — In  the  treatment  of  tuberculous  diseases  of  joints  every 
effort  must  be  made  to  improve  the  general  health.  We  must  therefore 
follow  the  rules  of  constitutional  treatment  laid  down  in  Chapter  XXXV., 
Yol.  I.,  Avithout  which  the  local  treatment  about  to  be  described  will  often 
prove  ineffectual.  Reference  has  already  been  made  to  the  use  of  tuberculin 
in  Vol.  I.,  p.  1101. 

In  the  local  treatment  in  the  early  stage,  our  first  object  is  to  arrest  the 
progress  of  the  disease,  and,  if  possible,  to  prevent  the  occurrence  of  suppura- 
tion. The  one  essential  condition  for  this  is  that  the  jomt  be  put  at  perfect 
rest,  without  which  all  other  treatment  will  be  futile.  By  perfect  rest  we  mean 
that  the  joint  shall  be  so  fixed  by  some  suitable  apparatus  that  the  sligiitest 
movement  of  the  articular  surfaces  upon  each  other  is  impossible,  and,  if  it  be 
in  the  lower  extremity,  that  the  patient  shall  bear  no  weight  upon  the  affected 
limb.    In  almost  all  cases  it  is  necessary  that  this  absolute  rest  should  be 
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maintained  for  at  least  six  months,  and  in  a  very  large  proportion  it  must  be 
prolonged  for  a  year  or  more.  The  period  of  rest  must  not  be  shortened,  for 
fear  of  causing  stiffness  of  the  joint.  Imperfect  rest  from  defective  apparatus, 
by  prolonging  the  disease,  is  a  much  more  frccjuent  cause  of  permanent  impair- 
ment of  function  than  perfect  rest  however  long  maintained.  80  long  as 
there  is  any  tenderness,  pain,  or  marked  swelling,  rest  must  be  continued.  It 
is  better  to  err,  if  at  all,  on  the  side  of  too  prolonged  rest,  as  premature 
removal  of  the  apparatus  will  certainly  be  followed  by  a  relapse  of  the  disease. 
As  in  most  cases  it  is  uncertain  what  degree  of  stiffness  will  be  left  after 
recovery,  the  joint  must  be  fixed  in  that  position  which  will  leave  the  most 
useful  hmb  should  ankylosis  occur.  Thus  the  knee  and  hip  must  be  fixed  in 
the  extended  position,  and  the  elbow  flexed  to  a  right  angle.  The  apparatus 
used  will  necessarily  vary  with  the  joint  affected.  If  it  be  the  hip  or  knee 
that  is  diseased,  the  best  splints  are  those  invented  by  H.  0.  Thomas,  of 
Liverpool,  which  will  be  described  in  a  subsequent  chapter.  If  the  ankle  is 
diseased,  the  joint  should  be  fixed  in  a  plaster-of-Paris  bandage,  and  the  patient 
may  be  allowed  to  move  about,  kneeling  on  a  "  pin  leg,"  with  a  trough  to 
support  the  limb  below  the  knee.  In  the  upper  limb  the  affected  joint  may  be 
fixed  by  leather  or  gutta-percha  splints  or  by  the  plaster  or  starched  bandage. 

Under  certain  circumstances  the  "  extcmion  treatment"  may  advantageously 
be  combined  with  fixation  of  the  joint.  The  object  of  the  extension  is  to 
overcome  the  tonic  contraction  of  the  muscles  by  which  the  articular  surfaces 
are  kept  constantly  pressing  against  each  other,  and  not,  as  some  have  sup- 
posed, to  cause  actual  separation  of  the  surfaces.  Cheyne  believes  that  the 
muscular  contractions  are  most  marked  when  the  bones  are  affected,  and  that 
therefore  in  these  cases  extension  is  most  useful.  As  soon  as  the  muscles  have 
become  relaxed  further  extension  is  useless,  and  may  indeed  be  harmful  by 
stretching  the  inflamed  ligaments.  The  extension  is  best  carried  out  by 
attaching  a  weight  to  the  Hmb  on  the  distal  side  of  the  diseased  joint  by 
means  of  a  cord  running  over  a  pulley.  It  is  most  useful  in  the  hip  and 
knee,  and  a  weight  of  four  pounds  or  less  is  usually  sufficient.  When  tlie 
patient  is  suffering  from  an  exacerbation  of  the  disease,  with  acute  sufi'ering 
on  the  slightest  movement  and  starting  pains  at  night,  nothing  will  give  such 
immediate  relief  as  a  well-applied  weight  extension  apparatus.  It  is  especially 
useful  when  the  joint  has  become  fiexed  or  otherwise  displaced,  so  as  to  make 
the  immediate  application  of  a  rigid  apparatus  unadvisable.  Under  the  ex- 
tension treatment  the  acute  symptoms  usually  subside  before  long,  when  an 
ordinary  fixing  apparatus  may  be  applied. 

As  accessories  to  the  essential  treatment  by  rest,  Compression  and  Counter- 
irritatmi  have  frequently  been  employed.  Compression  may  be  carried  out  by 
means  of  bandages,  strapping  or  splints,  but  it  is  very  doubtful  if  it  produces 
any  real  effect  in  the  early  stages  of  the  disease.  Counter-irritation  by  means 
of  repeated  blisters  was  formerly  much  employed,  but  the  good  it  does,  if  any, 
is  not  enough  to  compensate  for  the  pain  it  occasions.  In  some  cases  the  actual 
cautery  does  seem  to  be  of  essential  service.  The  indications  for  its  use  are 
severe  starting  pains,  especially  at  night,  occurring  in  a  case  of  chronic  disease 
in  the  adult,  without  any  evidence  of  suppuration  having  taken  place  in  the 
joint.  It  must  be  applied  as  described  at  p.  oil,  and  is  often  followed  by 
immediate  relief  of  the  symptoms.  Leeches  are  occasionally  useful  in  relieving 
pain  during  an  acute  exacerbation  of  the  disease  from  want  of  rest,  but  they 
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must  be  used  sparingly  if  at  all.  The  external  application  of  mercurial  pre- 
parations, with  a  view  of  promoting  absorption  of  the  inflammatory  products, 
is  rarely  productive  of  good,  and  may  be  positively  injurious  from  its  consti- 
tutional effect.  To  sum  up,  it  may  be  stated  that  in  the  early  stages  of  tuber- 
culous»joint  disease  most  Surgeons  are  at  the  present  time  inclined  to  rely 
upon  perfect  rest,  with  or  without  extension,  as  the  local  treatment,  combined 
with  proper  attention  to  the  general  health. 

The  expectant  treatment  is  most  likely  to  prove  successful  in  cases  in  which 
the  disease  is  hmited  to  the  synovial  membrane,  but  it  occasionally  succeeds 
even  when  there  is  strong  evidence  of  a  tuberculous  deposit  in  the  bone.  In 
a  large  number  of  cases,  however,  especially  among  the  poorer  classes,  some 
form  of  operative  interference  will  sooner  or  later  be  required,  and  it  is  a 
matter  of  the  utmost  importance  to  decide  in  what  cases  this  is  necessary. 
Although  it  is  impossible  to  lay  down  rules  which  shall  include  all  the  con- 
ditions indicating  operative  interference,  most  Surgeons  will  agree  Avith  Watson 
Cheyne  that  it  is  certainly  required  under  the  following  circumstances  :  First, 
when  chronic  suppuration  has  occurred  ;  secondly,  in  the  early  stages,  when 
the  disease  is  localized  to  one  part  of  the  synovial  membrane  or  bone  ;  thirdly, 
in  the  later  stages,  when  there  is  a  deposit  in  the  bone  with  general  synovial 
thickening  ;  fourthly,  in  cases  of  synovial  disease,  when  expectant  treatment 
has  failed  to  arrest  its  j^rogress  ;  fifthly,  in  cases  in  which  a  better  functional 
result  can  be  obtained  by  operation  ;  sixthly,  in  certain  cases  when  phthisis 
is  present,  or  when  the  general  condition  is  such  as  to  make  removal  of  the 
disease  necessary.  The  operative  procedures  adopted  are  four  in  number  : 
Artlii'otomy  or  Incision,  Arthrectomy  or  Erasion,  Excision  or  Resection,  and 
Amputation.  It  is  needless  to  say  that  these  should  be  undertaken  with  the 
strictest  attention  to  antiseptic  precautions,  upon  the  success  of  which  the 
result  will  to  a  great  extent  depend. 

Arthrotomy  consists  merely  in  freely  opening  the  joint  by  one  or  more 
incisions,  so  placed  as  to  injure  the  neighbouring  muscles  and  tendons  as  little 
as  possible.  The  operation  is  thus  performed  :  The  limb  must  first  be 
thoroughly  cleaned  with  soap  and  hot  water,  and  afterwards  washed  with 
perchloride  of  merciny  solution  (1  in  500),  or  carbolic  lotion  (1  in  20).  It  is 
then  made  bloodless  if  possible  by  Esmarch's  bandage.  The  joint  is  then  freely 
opened  by  one  or  more  incisions  placed,  if  possible,  at  the  most  dependent  part 
of  the  articulation,  and  of  sufficient  length  thoroughly  to  drain  the  cavity 
without  necessitating  the  use  of  drainage-tubes.  The  wounds  should  be  held 
open  with  blunt  hooks,  and  any  pulpy  granulation  tissue  that  comes  into  view 
should  be  removed  with  forceps  and  scissors.  In  some  cases  an  oval  slice  of 
the  diseased  membrane  may  advantageously  be  taken  away.  If  the  incisions 
have  been  so  planned  that  no  important  vessel  is  wounded,  the  dressing  may 
now  be  applied  before  removing  the  tourniquet.  The  following  dressing  has 
been  found  to  succeed  very  well  in  a  considerable  number  of  cases  at  University 
Golleo-e  Hospital  :  The  wounds  are  first  dusted  with  iodoform,  and  then  over 
each  a  strip  of  the  "  green  protective  "  oiled  silk  dipped  in  carbolic  lotion  is 
applied  in  order  to  prevent  scabbing.  Over  this  is  placed  a  piece  of  carbolic 
gauze  wrung  out  of  carbolic  lotion  (1  in  20),  so  that  there  may  be  a  powerful 
chemical  antiseptic  next  the  wound  during  the  period  of  early  discharge. 
Over  this  is  placed  a  pad  some  inches  thick  of  absorbent  salicylic  or  iodoform 
wool,  reaching  about  a  foot  on  each  side  of  the  joint,  and  secured  by  a  bandage 
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applied  with  moderate  firmness.  The  sphnt  necessary  to  fix  the  joint 
immovably  is  then  applied,  the  patient  is  replaced  in  bed  with  the  limb 
elevated  at  a  right  angle  to  the  body,  and  the  tourniquet  is  removed.  At 
the  end  of  twenty-four  houi's,  Avhen  all  fear  of  oozing  is  past,  the  limb  may 
be  brought  down  to  the  level  of  the  body.  If  all  goes  well,  the  discharge 
soaks  into  the  wool  and  dries,  and  the  dressing  may  often  be  left  untouched 
for  a  month  or  six  weeks,  at  the  end  of  which  time  the  incisions  will  in  most 
cases  have  healed.  The  indications  for  changing  the  dressing  are  pain,  eleva- 
tion of  temperature,  or  the  aj^pearance  of  discharge  from  under  it. 

Arthrectomy  or  Erasion  was  first  recommended  by  Volkmann  as  a  sub- 
stitute for  excision,  and  was  first  described  in  this  country  by  Wright  of 
Manchester,  who  practised  it  for  tuberculous  disease  of  the  knee.  In  per- 
forming arthrectomy  the  Surgeon  aims  at  the  complete  removal  of  the  diseased 
tissues  with  the  least  possible  damage  to  the  healthy  parts.  The  diseased 
jomt  is  laid  freely  open,  and  the  tuberculous  synovial  membrane  is  dissected 
away  as  completely  as  possible  with  a  scalpel  or  scissors  and  forceps.  At 
the  same  time  carious  cavities  may  be  scraped  with  a  sharp  spoon.  After  the 
operation  the  same  treatment  may  be  adopted  as  after  incision. 

Excision  or  B>esectioii  consists  in  the  removal  of  the  articular  extremity 
of  one  or  both  the  bones  entering  into  the  formation  of  the  joint.  A  general 
consideration  of  the  subject  of  the  excision  of  joints  will  be  found  at  the  end 
of  this  chapter,  and  the  operations  will  be  described  in  connexion  with  the 
individual  joints. 

Amputation  is  occasionally  required  as  a  last  resource  ;  but  the  cases  in 
which  it  is  necessary  have  greatly  diminished  in  number  owing  to  the  im- 
provements in  conservative  surgeiy  dependent  upon  the  antiseptic  treatment 
of  wounds. 

Simple  incision  of  tuberculous  joints  has  been  largely  replaced  by  partial  or 
complete  arthrectomy.  The  good  efl^ect  of  incision  is  probably  due  to  a  great 
extent  to  the  relief  of  tension,  as  the  diseased  tissue  is  not  extensively  removed. 
In  cases  of  tuberculous  dropsy  of  a  joint  with  evident  thickening  of  the 
synovial  membrane,  Konig  recommends  a  free  incision  with  removal  of  a  slice 
of  the  diseased  membrane  on  each  side.  The  operation  in  his  hands  has 
been  attended  with  satisfactory  results,  a  movable  joint  being  obtained.  It 
must,  of  course,  be  performed  with  the  strictest  antiseptic  precautions. 

Amputation  on  the  other  hand  is  likely  to  be  required  only  when  there 
is  extensive  disease  of  the  bones  and  surrounding  parts,  or  when  extensive 
recurrence  has  followed  other  operative  measures  ;  when  albumenoid  degenera- 
tion of  viscera  is  present  ;  or  when  the  general  condition  of  the  patient 
necessitates  removal  of  the  diseased  part  in  such  a  way  as  shall  require  the 
least  amount  of  reparative  power  to  recover  from  the  operation.  In  the 
majority  of  cases  therefore  the  choice  lies  between  arthrectomy  and  excision, 
the  relative  merits  of  which,  when  both  are  available,  will  be  considered 
in  connexion  with  the  individual  joints.  In  any  case  the  success  of  the 
operation  must  be  judged  not  only  by  the  completeness  of  the  cure  of  the 
disease  but  also  by  the  subsequent  utility  of  the  limb. 

In  cases  that  recover  without  operation  much  tMclceninrj  and  siiffncss  of  Uie 
joint  are  hft,  and  measures  may  be  adopted  for  removing  these  conditions, 
and  restoring  the  flexibility  of  the  articulation  by  frictions  with  somewhat 
stimulating  and  counter-irritant  embrocations,  and  eventually  its  strength  by 
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douches  of  sea-water.  The  swelling  and  pufRness  that  are  left,  together  with 
the  weakness  dependent  on  relaxation  of  the  ligaments,  are  perhaps  best 
remedied  by  the  use  of  strapping  ;  but  pressure  should  not  be  applied  so  long 
as  there  is  evidence  of  active  inflammation  going  on  in  the  articulation,  which 
it  would  certainly  increase. 

CHKONIC    RHEUMATIC    ARTHRITIS,    RHEUMATOID    ARTHRITIS,  ARTHRITIS 
DEFORMANS,  OSTEO-ARTHRITIS. 

By  these  terms  is  meant  a  chronic  disease  of  the  joints  of  a  progressive 
character — painful,  disabling,  deforming,  and  incurable.  This  disease  has  long 
attracted  the  attention  of  physicians,  and  has  been  described  as  "  rheumatic 
gout,"  "nodosity  of  joints,"  and  "deforming  arthritis,"  or  "  osteo-arthritis." 
But  little  w^as  really  known  of  its  true  nature  until  its  pathology  was  studied 
by  E.  Adams  and  R.  W.  Smith  of  Dublin,  who  accurately  described  it 
under  the  name  of  "chronic  rheumatic  arthritis."  More  recently,  Garrod 
added  much  to  our  knowledge  of  this  disease,  and  proposed  for  it  the  name  of 
"  rheumatoid  arthritis."  "When  it  gives  rise  to  much  distortion  of  limb  and 
deformity  of  joint,  as  often  happens  when  the  hands  are  chronically  affected, 
the  name  of  "  arthritis  deformans  "  is  given  to  it. 

This  disease  may  attack  any  joint,  and  may  continue  hmited  to  it,  or 
may  extend  from  one  to  another  until  most  of  the  larger  articulations 
are  involved.  It  commences  usually  in  the  joints  of  the  limbs,  and  may 
be  confined  to  them,  or  it  may  primarily  attack  the  temporo-maxillary 
articulations  or  those  of  the  spinal  column.  It  occurs  in  both  sexes  with 
tolerably  equal  frequency.  But  some  joints  appear  to  be  more  liable  in  one 
sex  than  in  the  other.  Thus  the  hip  in  the  male,  and  the  knee  in  the  female, 
are  more  commonly  the  seats  of  the  malady. 

Rheumatoid  Arthritis  is  essentially  a  disease  of  middle  age  ;  when  once  it 
sets  in  it  will  continue  for  an  indefinite  period,  far  into  old  age.  It  may 
affect  one  or  two  joints  symmetrically,  especially  when  it  occurs  in  persons 
otherwise  healthy  and  past  middle  life.  It  is  then  usually  confined  to 
the  larger  articulations.  In  other  cases  it  may  attack  a  number  of  joints, 
including  the  smaller  articulations,  such  as  those  of  the  fingers.  This  form  is 
often  termed  polyarticular  rheumatoid  arthritis,  to  distinguish  it  from  the 
more  limited  or  motiarticular  affection.  It  often  leads  to  great  deformity,  and 
may  entirely  cripple  the  patient.  It  is  met  with  sometimes  at  a  comparatively 
early  age,  especially  in  ansemic  females. 

Rheumatoid  Arthritis  consists  essentially  in  an  organic  change  of  structure 
in  all  the  various  component  parts  of  the  affected  joint.  The  starting-point 
of  the  disease  appears  in  most  cases  to  be  the  cartilage.  The  first  change 
observed  is  a  loss  of  polish  and  smoothness,  gradually  increasing  till  the 
surface  becomes  velvety  in  appearance.  Microscopic  examination  shows  that 
this  change  is  due  to  the  gradual  conversion  of  the  matrix  into  fibrous  tissue, 
the  fibrillge  of  which  are  arranged  at  right  angles  to  the  surface.  At  the 
same  time  multiphcation  of  the  cartilage  cells  takes  place,  so  that  the 
capsules  are  found  to  contain  an  excess  of  cells,  which,  however,  retain  the 
appearance  of  cartilage  cells.  The  cartilage  so  altered  is  gradually  worn  away 
by  the  friction  of  the  diseased  surfaces  against  each  other,  until  the  bone  is 
exposed.    When  this  takes  place  the  exposed  bone  becomes  increased  in 
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density  by  the  formatiou  of  new  osseous  tissue  filling  up  the  cancellous 
spaces.  The  new  tissue  may  be  true  bone  with  lacunae,  but  in  many  cases  it 
is  excessively  dense  in  structure,  contains  a  great  excess  of  lime  salts,  and 
appears  to  be  formed  rather  by  calcification  than  by  ossification  of  the  medullary 
tissue  of  the  cancellous  spaces.  The  bony  surfaces  thus  exposed  are  worn 
away,  and  greatly  altered  in  shape  by  constant  friction  ;  at  the  same  time 
they  become  highly  polished,  like  ivory  or  porcelain — eburnated  or  porcelaneous 
as  it  is  termed.  In  spite  of  the  density  of  the  structure  thus  formed,  it 
is  constantly  being  worn  away  as  long  as  motion  is  left  in  the  joint,  the  next 
layer  of  cancellous  tissue  then  undergoing  the  same  change.  These  destructive 
processes  commence  and  advance  most  rapidly  in  the  central  parts  of  the 
articular  surfaces,  and  while  they  are  in  progress  outgrowth  occurs  at  the 
circumference  of  the  cartilage  forming  in  the  earlier  stages  a  rounded  lip  or 
flange-like  projection  around  the  margins  of  the  articular  surfaces.  Later  on 
irregular  cartilaginous  outgrowths  are  formed  which  ossify,  and  thus  form 
rounded  irregular  osteophytes,  often  reaching  a  very  considerable  size,  and 
impeding  or  completely  abolishing  the  movements  of  the  joint.  The  osteo- 
phytes of  rheumatoid  arthritis  differ  essentially  from  those  formed  round  a 
carious  joint.  In  form  and  appearance  they  have  very  aptly  been  compared  to 
the  gutterings  of  a  wax-candle,  while  the  osteophytes  round  a  carious  joint 
have  the  jagged  form  of  stalactites.  The  fact  that  the  former  are  developed 
from  cartilage  and  the  latter  from  granulation  tissue  forms  another  distinc- 
tion between  them.  New  bone  may  also  be  formed  beneath  the  periosteum  of 
the  adjacent  bone  ;  thus  when  the  shoulder  is  affected  the  acromion  may  be 
irregularly  enlarged  by  bony  outgrowths.  Occasionally  isolated  nodules  of 
ossifying  cartilage  of  a  flattened  form  are  found  in  the  subserous  tissue  beneath 
the  synovial  membrane.  In  the  early  stages  the  ligaments  and  synovial  mem- 
brane show  but  little  change  ;  but  as  the  disease  advances,  the  capsule  of  the 
joint  becomes  greatly  thickened.  The  synovial  membrane  becomes  opaque, 
and  its  fringes  increased  in  size.  In  some  cases  this  enlargement  of  the  fringes 
is  very  considerable,  the  separate  papillte  reaching  a  great  size,  sometimes  even 
half  an  inch  in  length.  When  this  condition  is  very  marked  the  term  Villous 
Synovial  Membrane  is  applied  to  it.  In  the  free  extremities  of  the  enlarged 
papillfe  rounded  or  flattened  nodules  of  cartilage  may  be  formed.  These 
sometimes  become  broken  fi-om  their  attachments,  and  form  loose  bodies  in 
the  joint. 

In  the  earlier  stages  of  rheumatoid  arthritis  there  may  be  a  slight  excess  of 
synovia  which  is  turbid,  but  effusion  never  forms  a  marked  feature  of  the 
disease,  and  hence  the  term  dry  arfhrifis  is  often  applied  to  it. 

A.  section  of  the  bones  entering  into  the  affected  joint  shows  that  the 
cancellous  tissue  beneath  the  eburnated  surface  is  more  spongy  than  natural, 
the  spaces  being  filled  with  yellow  fat.  In  consequence  of  this  atrophy  of  the 
bone,  the  shape  often  becomes  considerably  altered.  This  is  most  charac- 
teristically seen  in  the  neck  of  the  femur,  which  becomes  shortened  and  set 
more  at  right  angles  with  the  shaft  than  natural. 

Suppuration  rarely  occurs  in  rheumatoid  arthritis.  I  have  seen  it  only  when 
the  disease  was  developed  at  an  earlier  period  of  life  than  usual,  at  from  thirty 
to  forty,  or  when  an  injury  occurred  to  the  affected  joint. 

Symptoms. — -The  affected  joint  becomes  partially  ankylosed  ;  it  is  swollen, 
tender,  deformed,  and  useless.    It  is  the  seat  of  constant  pain  with  occasional 
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exacerbations,  often  very  severe  and  prolonged.  The  general  health  may  con- 
tinue fairly  good,  though  life  is  rendered  miserable  by  pain  and  decrepitude. 
One  of  the  most  marked  features  of  the  disease  is  the  crackling  felt  on  moving 
the  joint.  In  the  early  stages  this  is  soft,  but  as  the  cartilages  are  de- 
stroyed and  the  bones  exposed,  it  becomes  gradually  harsher  till  it  may 
almost  resemble  the  crepitus  of  a  broken  bone.  When  the  synovial  mem- 
brane is  villous,  there  is  considerable  fulness  of  the  joint  with  a  very  fine  soft 
crepitation  in  movement. 

The  Causes  of  rheumatoid  arthritis  are  for  the  most  part  very  obscure. 
Long  continued  exposure  to  damp  cold,  as  prolonged  residence  in  a  damp 
house,  or  on  a  wet  and  clayey  soil,  undoubtedly  predisposes  to  the  disease,  and 
in  many  cases  appears  to  be  the  direct  occasioning  cause.  The  sprain  of  a 
joint  will  in  many  cases  appear  to  be  the  local  determining  cause.  It  must, 
however,  be  remembered  that  extensive  changes  may  be  present  in  several 
joints,  whilst  pain  and  stiffness  are  complained  of  only  in  one  of  them  which 
has  recently  been  injured  ;  the  injury  merely  causing  an  exacerbation  of  the 
pre-existing  disease.  On  the  other  hand  there  is  some  reason  to  think  that  a 
series  of  chronic  destructive  changes  may  sometimes  be  induced  in  a  joint  by 
a  slight  injury — a  true  "chronic  traumatic  arthritis,"  which  has  no  real 
relation  with  rheumatic  arthritis.  The  essential  cause  of  the  disease  is  indeed 
unknown.  It  appears  to  have  no  connexion  with  tubercle,  gout,  or  true 
rheumatism  except  in  so  far  as  these  act  as  depressing  agents.  As  Glarrod  truly 
observes,  it  is  much  easier  to  prove  what  rheumatoid  arthritis  is  not,  than  to 
give  the  slightest  clue  to  what  it  is.  It  is  generally  supposed  to  be  dependent 
upon  some  form  of  malnutrition  of  the  system,  and  to  be  predisposed  to  by 
depressing  influences,  physical  or  mental.  That  deficient  or  perverted  innerva- 
tion may  in  some  manner  lead  to  rheumatoid  arthritis  is  not  improbable,  the 
more  so  when  we  consider  that  a  somewhat  analogous  form  of  joint  affection 
has  been  described  by  Charcot  as  one  of  the  characteristic  phenomena  of 
locomotor  ataxy. 

The  Diagnosis  of  rheumatoid  arthritis, especially  of  the  polyarticular  variety, 
is  usually  easy.  This  may,  however,  be  confounded  with  gout  and  chronic 
rheumatism.  As  a  rule,  the  absence  of  effusion  or  its  small  amount,  the 
character  of  the  grating  and  the  presence  of  bony  outgrowths,  will  show  the 
nature  of  the  affection.  The  monarticular  variety  must  also  be  distinguished 
from  Charcot's  disease,  gonorrhoeal  rheumatism  and  senile  tuberculous 
disease.  The  diagnosis  from  Charcot's  disease  will  be  considered  subsequently. 
Gonorrhoeal  rheumatism  can  usually  be  distinguished  by  the  age  of  the  patient, 
the  rapid  effusion  in  the  early  stage,  and  the  tendency  to  fibrous  ankylosis. 
Tubercle  of  joints  is  rare  at  the  age  when  rheumatoid  arthiutis  is  common,  and 
it  is  only  in  the  unusual  form  of  the  latter  disease  in  which  the  synovial  mem- 
brane is  thickened  and  there  is  considerable  effusion  that  any  difficulty  is  likely 
to  arise. 

Treatment. — Little  can  be  done  to  cure,  but  much  to  relieve  and  retard. 
Best  and  strapping  the  joint  in  iodine  or  stimulating  jjlasters  will  afford 
relief ;  and,  in  many  instances,  the  administration  of  the  iodide  of  potassium 
will  lessen  the  nocturnal  pain.  Smith  recommends  an  electuary  composed  of 
guaiacum,  sulphur,  the  bitartrate  and  carbonate  of  potash,  and  ginger,  with  a 
small  quantity  of  rhubarb  ;  and  I  have  certainly  seen  benefit  result  from  the 
administration  of  this  remedy  in  some  cases.    Animoniacum  and  cod-liver  oil 
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are  both  extremely  useful  in  some  cases.  When  the  disease  is  once  fairly 
established,  and  has  assumed  a  very  chronic  character,  it  will  be  found  of 
great  importance  to  give  the  affected  joint  as  much  rest  as  possible,  without 
confining  the  patient  to  the  couch  or  house.  This  is  best  effected  by  his 
wearing  a  proper  supporting  apparatus.  When  the  hip  or  knee  is  the  seat  of 
the  disease,  the  apparatus  should  consist  of  a  firm  leather  pelvic  band  having 
a  steel  rod  extending  down  the  outside  of  the  limb,  hinged  angularly  opposite 
the  hip,  knee,  and  ankle,  and  fixed  into  a  socket  in  the  sole  of  the  boot,  and 
properly  adjusted  by  means  of  straps  and  moulded  leather  to  the  thigh  and 
leg.  By  the  use  of  this  apparatus  the  weight  of  the  limb  is  taken  off,  and  all 
rotatory  movement  of  the  hip  is  prevented,  to-and-fro 
motion  being  allowed.  Thomas's  hip-  or  knee-splint 
will  sometimes  be  found  useful. 

Mineral  waters  and  baths  are  often  beneficial  in  the 
treatment  of  rheumatoid  arthritis  ;  those  of  Wildbad 
and  Franzenbad  in  Germany,  of  Aix-les-Bains  in  Savoy, 
Bareges  and  the  other  Pyrenean  sulphurous  waters  in 
France,  and  Buxton  and  Bath  in  this  countiy  are  among 
the  most  useful.  That  warm  douching  and  bathing  may 
give  great  relief  is  undoubted.  But  that  they  can  cure 
an  organic  joint  disease  of  the  nature  of  rheumatoid 
arthritis  is  scarcely  within  the  bounds  of  probability. 

Chronic  Rheumatoid  Arthritis  of  the  Hip. — 
This  form  of  the  disease  commences  with  pain  in  and 
about  the  joint,  increased  at  night,  and  especially  in 
damp  or  cold  weather,  presenting  in  this  respect  the 
ordinary  characters  of  a  rheumatic  affection.  As  the 
disease  advances,  the  pain,  which  is  continuous,  is 
much  increased  by  standing  or  walking,  and  the  move- 
ments of  the  joint  become  gradually  more  and  more 
impaired.  The  patient  experiences  the  greatest  diffi- 
culty in  bending  the  body  forwards  from  the  hips  ; 
he  consequently  is  unable  to  stoop,  or  to  sit  in  the 
ordinary  position,  being  obliged  to  keep  the  limb 
straightened  in  nearly  a  direct  line  with  the  trunk. 
The  difficulty  in  walking,  in  standing  erect,  in 
stooping  and  in  sitting  increases.     The  trochanter 

will  be  felt  to  be  thickened.  The  limb  becomes  gradually  shortened  to  the 
extent  of  about  an  inch  or  more,  owing  to  changes  that  take  place  in 
the  head  and  neck  of  the  bone.  The  pelvis  also  assumes  an  oblique  direction, 
and  hence  the  apparent  shortening  becomes  considerably  greater.  The  knee 
and  foot  may  either  be  inverted  or  everted,  and  the  heel  is  raised.  The  hip 
also  becomes  flattened  posteriorly,  the  gluteal  muscles  waste  so  that  the  fold  of 
the  nates  diminishes  and  sinks  to  a  lower  level,  but  the  trochanter  projects,  and 
on  examination  seems  larger  and  thicker  than  natural  (Fig.  543).  On  rotating 
the  limb,  the  movements  of  the  bone  are  extremely  limited,  and  crackling, 
grating,  osseous  crepitation  will  often  be  felt  around  the  joint.  As  Smith 
remarks,  the  lumbar  vertebree  acquire  great  mobility.  The  thigh  on  the 
affected  side  is  wasted,  but  the  calf  retains  its  natural  size  and  firmness. 

Pathological  Changes.- — On  examination  after  death,  the  changes  already 


Fig.  543.  —  Chronic  Rlieu- 
iiiatoid  Arthritis  of  Right 
Hip-joint. 
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described  as  characteristic  of  rheumatoid  arthritis  will  be  found.  The  round 
ligament  is  destroyed,  and  the  head  of  the  bone  is  remarkably  altered  in  shape, 
being  flattened,  greatly  increased  in  size,  or  placed  more  or  less  at  a  right 
angle  with  the  shaft,  sometimes  elongated,  and  always  very  irregular  and 
tuberous.  The  neck  is  more  or  less  absorbed,  and  in  some  cases  appears  as  if 
it  had  undergone  fracture.  The  acetabulum  generally  becomes  enlarged,  some- 
times of  a  more  or  less  circular  and  flattened  shape  ;  but  in  other  cases  project- 
ing and  narrowed  at  its  rim,  embracing  tightly  the  head  of  the  femur  (Fig. 
544).  Both  it  and  the  upper  part  of  the  femur  become  porous,  and  perforated 
with  numerous  small  foramina.  Masses  of  bone  are  commonly  thrown  out 
about  the  base  of  the  trochanter,  but  more  particularly  along  the  intertro- 
chanteric line,  within  the  capsule  of  the  joint,  and  not  unfrequently  in  the 
soft  tissue  around  it.  In  many  cases  the  apparent  increase  in  the  size  of  the 
head  of  the  bone  is  dependent  on  the  deposition  of  these  masses  of  osseous  tissue 
upon  it,  rather  than  on  any  expansion  of  the  upper  articular  end  of  the  thigh- 
bone.   These  masses  of  bone  constitute  one  of  the  most  important  characters 


Fig.  044.— Section  of  Hip-joint  affected  by  Clnonic  Rlieiimatoid  Arthritis. 

of  the  disease.  The  muscles  and  soft  structures  in  the  vicinity  of  the  joint 
are  necessarily  wasted  from  disuse. 

Diagnosis. — It  occasionally  happens  that  an  individual  labouring  under 
this  affection  meeting  with  a  fall  or  contusion  on  the  hip,  presents  signs  of 
fracture  of  the  nech  of  the  tlmjli-lone,  such  as  shortening,  eversion,  with  some 
crepitation  perhaps,  and  inability  to  move  the  limb.  The  diagnosis  may  in 
general  be  made  by  attention  to  the  history  of  the  case,  and  by  eliciting  the 
fact  that  the  symptoms  have  existed  to  some  degree  before  the  accident, 
although  the  pain  and  immobility  may  have  been  increased  by  it. 

Clironic  Rheumatoid  Arthritis  of  the  Lower  Jaw.— Chronic  rheuma- 
toid arthritis  has  also  been  described  by  Smith  as  occasionally  affecting  the 
temporo-maxillary  articulation  in  individuals  of  rather  advanced  age.  This 
disease  is  often  symmetrical,  and  gives  rise  to  an  enlargement  of  the  condyle 
of  the  jaw,  which  can  be  felt  under  the  zygoma,  attended  with  much  pain  in 
opening  the  mouth,  a  sensation  of  cracking  or  grating  in  the  joint,  and  some 
enlargement  of  the  lymphatic  glands  in  the  neck.  The  pain  is  generally 
increased  at  night,  and  influenced  by  the  state  of  the  weather.    The  face 
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becomes  distorted,  the  aftected  side  of  the  jaw  projecting  and  being  pushed 
towards  the  opposite  side  ;  but  when  both  joints  are  affected,  the  chin  projects, 
the  entire  jaw  being  drawn  forwards.  This  distortion  is  chiefly  owing  to  the 
destruction  of  the  articular  eminence  :  for,  when  this  takes  place,  the  external 
pterygoid  muscle  draws  the  jaw  forwards  and  to  the  opposite  side  ;  but  when 
both  articulations  are  equally  affected,  these  muscles  displace  it  directly 
forwards  :  the  glenoid  cavity  becomes  enlarged,  the  fibro-cartilage  disappears, 
and  the  condyle  is  sometimes  greatly  thickened  and  flattened,  and  always 
rough,  being  devoid  of  cartilage.  In  such  cases  there  is  little  to  be  done  by 
medicines  ;  but  the  treatment  must  be  conducted  on  the  same  principles  as  in 
the  same  affection  attacking  the  hip. 

Chronic  Rheumatoid  Arthritis  of  the  Shoulder. — When  it  affects  the 
shoulder,  chronic  rheumatoid  arthritis  gives  rise  to  a  considerable  enlargement 
of  the  head  of  the  humerus,  wasting  and  rigidity  of  the  deltoid,  and  inability 
to  move  the  elbow  upwards,  except  by  the  rotation  of  the  scapula  on  the 
trunk.  In  fact  the  shoulder  being  fixed,  all  movements  are  effected  through 
the  medium  of  the  scapula,  which  becomes  more  mobile  than  natural.  The 
articulation  is  the  seat  of  much  pain,  lancinating  at  times,  but  generally 
gnawing  and  intermittent,  and  greatly  increased  in  cold  and  wet  weather.  The 
whole  of  the  arm  becomes  wasted,  and  weakened  in  power.  In  two  instances 
I  have  seen  this  disease  in  otherwise  robust  and  healthy  men,  between  twenty 
and  thirty  years  of  age,  coming  on  without  any  apparent  cause.  In  both 
cases  the  rigidity  persisted,  though  the  pain  was  relieved  by  the  use  of  the 
iodides  and  by  counter-irritation. 

DISEASES    OF    JOINTS    OF    CEREBEAL    OR    SPINAL  ORIGIN. 

The  so-called  arthropathies  occurring  as  the  result  of  diseases  of  the  central 
nervous  system  may  be  divided,  according  to  Charcot,  into  two  classes  : — 

1.  Arthropathy  of  Paralysed  Limbs. — Acute  or  subacute  inflammation 
with  considerable  swelling  from  efl'usion  into  the  joint,  and  more  or  less  severe 
pain,  is  occasionally  observed  in  the  articulations  of  limbs  paralysed  from 
acute  or  subacute  inflammation  of  the  spinal  cord.  Mitchell  has  observed 
it  in  paraplegia  from  spinal  caries ;  Vigues,  Joflroy,  and  Gull  as  the  result  of 
paralysis  from  traumatic  lesion  of  the  cord  ;  Scott,  Alison,  and  others  have 
also  met  with  a  similar  affection  of  the  joints  in  limbs  paralysed  from  circum- 
scribed cerebral  softening,  or  iutracephalic  haemorrhage.  It  comes  on  at  the 
same  time  as  the  contraction  of  the  muscles  commences,  usually  fifteen 
days  to  a  month  after  the  paralysis  has  set  in.  It  has  no  tendency  to  end  in 
suppuration. 

2.  Arthropathy  of  Ataxic  Patients,  or  Charcot's  Disease. — This 
condition  was  first  described  by  Charcot.  It  was  exhaustively  investigated  by 
a  Committee  of  the  Clinical  Society  of  London,  by  whom  a  valuable 
report  was  published  in  1887.  The  disease  occurs  in  patients  suffering  from 
locomotor  ataxy,  setting  in  without  apparent  cause  at  various  stages  of  the 
malady,  either  before  or  after  the  appearance  of  the  ataxic  symptoms  in  the 
limbs.  Thus  in  47  cases  collected  by  the  Committee  above  mentioned,  in  10 
the  joint  lesion  was  situated  in  the  upper  extremity,  and  in  only  one  of  these 
were  there  any  signs  of  want  of  co-ordination  in  the  movements  of  the  limb. 
In  37  the  joints  of  the  lower  limb  were  affected,  and  in  20  of  these  there  was 
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no  ataxy  at  the  time  wheu  the  disease  appeared.  The  onset  of  the  joint  affec- 
tion may  be  sudden  or  gradual.  The  sudden  invasion  is  most  characteristic,  and 
occurs  in  more  than  two-thirds  of  the  cases.  It  commences  with  a  general  and 
often  enormous  swelling  of  the  limb,  commonly  without  pain  or  fever.  After 
a  few  days  the  general  swelling  disappears,  but  the  joint  remains  distended 
with  fluid.  Sonietimes  the  bursfe  in  the  neighbourhood  of  the  articulation  are 
also  distended.  The  fluid,  if  drawn  off  by  the  aspirator,  quickly  re-accumulates. 
It  is  perfectly  transparent,  and  of  a  pale  lemon  colour.  At  the  end  of  some 
weeks  or  months  the  swelling  subsides,  and  the  joint  may  return  in  exceptional 
cases  nearly  to  its  normal  condition.  In  the  more  typical  cases,  however, 
crackling  appears  on  movement  within  a  few  weeks  of  the  commencement  of 
the  attack,  the  ligaments  become  relaxed  as  the  effusion  is  absorbed,  and  the 
osseous  surfaces  are  altered  in  form  by  rapid  erosion.  In  this  stage  there 
is  coarse  rough  grating  in  flexing  or  extending  the  joint,  but  these  movements 

are  unaccompanied  by  pain.  Owing 


to  the  alteration  in  the  bony  surfaces 
and  the  relaxation  of  the  liga- 
ments, abnormal  lateral  move- 
ments, or  a  capability  of  over- 
extension, may  be  met  with,  giving 
rise  to  great  unsteadiness  in  walking 
if  the  lower  limb  is  affected.  Dis- 
location of  the  diseased  joint  m^y 
occur,  especially  in  the  hip  or 
shoulder.  This  may  take  place 
early  as  a  consequence  of  extreme 
distension  of  the  capsule  during 
the  stage  of  effusion,  or  at  a  later 
period  as  a  result  of  the  wearing 
away  of  the  bones.  The  cases  in 
which  the  disease  sets  in  gradually 
more  closely  resemble  chronic  rheu- 
motoid  arthritis   in  their  course. 


Fig.  545.— Charcot's  Disease  of  both  Elbows.         being    characterized    by  gradual 

enlargement  with  alteration  in 
form  of  the  ends  of  the  bones  accompanied  by  painless  grating  on 
movement.  The  accompanying  figure  (Fig.  545)  well  illustrates  the  ap- 
pearances both  in  the  early  and  the  late  stages  of  Charcot's  disease.  The  right 
elbow  was  attacked  in  1885,  after  the  patient,  a  man  aged  about  40,  had 
suffered  from  symptoms  of  locomotor  ataxy  for  two  years.  The  joint  became 
rapidly  and  painlessly  distended  with  fluid.  As  this  subsided,  it  was  found 
that  the  bones  of  the  forearm  were  partially  dislocated  inwards,  and  there  was 
free  lateral  mobility  in  the  joint.  In  1887  the  joint  presented  the  appearance 
shown  in  the  figure.  It  was  much  deformed  by  bony  outgrowths,  the  dis- 
location remained  as  before,  but  the  lateral  mobility  had  disappeared.  Flexion 
and  extension  were  painless  but  accompanied  by  coarse  grating,  and  were 
slightly  limited  in  extent.  At  the  time  the  photograph  was  taken  in  1887,  the 
patient  was  sufl'ering  from  an  acute  attack  in  the  left  elbow.  The  whole  arm 
was  enormously  swollen,  and  in  parts  red  and  brawny,  pitting  under  very  firm 
pressure.    There  was  a  sensation  of  tightness  of  the  skin,  but  no  actual  pain 
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even  when  the  joint  was  moved.  There  was  coarse  grating  on  moving  the 
joint.  The  capsule  was  tensely  distended  with  fluid.  Two  months  after,  the 
swelling  was  gradually  subsiding.  In  1885  the  patient  sufi'ered  from  a  tem- 
porary attack  of  neuritis  of  the  right  musculo-spiral  nerve  with  paralysis  of  the 
extensors  of  the  wrist  and  fingers.  An  analysis  of  the  66  cases  collected  by 
the  Committee  of  the  Clinical  Society  shows  that  in  41  a  single  joint  was 
affected,  in  19  two  joints,  and  in  only  6  were  more  than  two  attacked.  In  the 
66  cases  100  joints  were  affected  in  the  following  order  of  frequency  :  knees, 
45;  hips,  24;  shoulders,  13;  elbows,  7;  tarsus,  5;  metatarso-phalangeal 
joints,  4  ;  wrist,  1  ;  phalangeal  joints,  1. 

The  pailiologkal  apppcirances  found  after  death  are  similar  to  and  in  many 
cases  identical  with  those  already  described  as  being  met  with  in  rheumatoid 
arthritis  (p.  354).  The  chief  differences  are,  first,  that  the  wearing  away  of 
the  surfaces  is  often  very  extensive,  and  that  the  formation  of  ossifying 
cartilaginous  outgrowths  round  the  joint  is  very  limited,  or  even  wanting  ; 
and  secondly,  that  true  dislocations  are  common  from  relaxation  of  the 
ligaments,  whereas  in  rheumatoid  arthritis  they  are  rare,  and  when  present  are 
due,  not  to  relaxation  of  the  ligaments,  but  to  pressure  of  the  bony  outgrowths. 
It  has  been  suggested  that  Charcot's  disease  is  merely  rheumatoid  arthritis 
occurring  in  a  patient  suffering  from  locomotor  ataxy,  and  that  the  wearing 
away  of  the  bones  is  aggravated  by  the  inco-ordinate  movements  of  the  limbs 
and  the  want  of  sensation  in  the  joint.  There  seems,  however,  little  reason 
to  regard  this  as  the  true  explanation  of  the  disease,  for  it  usually  sets  in  before 
marked  inco-ordination  is  present.  It  is  further  distinguished  from  arthritis 
deformans  by  its  most  commonly  affecting  a  single  joint,  by  its  sudden  invasion, 
by  the  abundant  effusion  commonly  met  with  in  the  early  stages,  by  the  occa- 
sional retrogression  of  the  disease,  and  by  the  abnormal  lateral  mobility,  in  all 
which  points  it  is  the  exact  reverse  of  rheumatoid  arthritis.  The  Committee 
of  the  Clinical  Society  after  careful  inquiry  failed  to  find  any  case  presenting 
the  characteristic  features  of  Charcot's  disease  in  which  the  symptoms  of 
tabes  dorsalis  were  completely  w'anting.  For  the  description  of  this  disease  I 
must  refer  the  reader  to  works  on  medicine.  It  must  suffice  here  to  mention 
that  the  chief  symptoms  to  be  looked  for  are  loss  of  knee-jerk,  loss  of  sexual 
power,  occasional  incontinence  of  urine,  loss  of  reaction  of  the  pupil  to  light 
while  it  still  accommodates  itself  for  near  vision,  want  of  co-ordination  in  the 
muscles  of  the  limbs,  inability  to  walk  steadily  with  the  eyes  shut,  lightning- 
pains  in  the  limbs  and  joints,  occasional  delayed  or  otherwise  modified 
sensation  in  the  limbs,  and  a  history  of  the  so-called  "  gastric  crises." 

The  Treatment  of  the  disease  is  very  unsatisfactory.  Nothing  can  be  done 
to  cure,  but  the  limb  may  sometimes  be  made  more  useful,  and  the  destructive 
processes  delayed  by  properly  fitted  supports  or  splints.  Aspiration  is  occa- 
sionally useful  to  relieve  the  distension  of  the  joints,  but  its  effect  is  merely 
temporary.  Pressure  is  also  ineffectual  in  preventing  the  early  effusion  into 
the  joint. 

ANKYLOSIS    OR    STIFF  JOINT. 

Ankylosis  is  invariably  the  result  of  partial  or  total  destruction  of  a  joint 
by  inflammation,  and  is  one  of  the  modes  l)y  which  nature  effects  its  repair. 
It  consists  in  the  more  or  less  complete  consolidation  of  the  parts  around  and 
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within  the  articulation.  It  is  of  two  kinds  :  the  Incomplete,  or  Fibrous;  and 
the  Complete  or  Osseous. 

In  the  Incomplete  or  Fibrous  Ankylosis,  the  stilfness  of  the  joint  may 
be  dependent  on  four  distinct  pathological  conditions  which  may  be  more  or 
less  associated  : — 1,  on  thickening  and  induration  of  its  fibrous  capsule  ;  2,  on 
the  formation  of  fibroid  bands  as  the  result  of  inflammation  within  the  joint ; 
3,  in  consequence  of  the  cartilages  and  synovial  membrane  being  in  part  or 
wholly  removed,  and  their  place  being  supplied  by  a  fibroid  tissue,  by  which  the 
articular  ends  are  tied  together  ;  4,  on  shortening  of  the  ligaments  on  the  side 
of  flexion  of  the  joint.  The  stiffness  of  the  joint  may  be  materially  increased 
by  the  shortened  and  contracted  state  of  the  muscles  around  the  joint,  but 
this  is  secondary  to,  and  not  an  essential  part  of,  the  ankylosis.  Fibrous 
ankylosis  commonly  results  from  rheumatic  or  gonorrhceal  arthritis,  and  is  the 
most  favourable  result  that  can  be  hoped  for  in  many  cases  of  tuberculous 
disease.  It  sometimes  arises  simply  from  disuse  ;  the  ligaments  being  shortened, 
and  the  limb  becoming  stiffened  in  the  position  in  which  it  has  been  too  long 
retained. 

Complete  or  Osseous  Ankylosis  is  of  two  kinds.    In  one,  all  the  soft 

parts  within  the  joint  are  de- 
--"^       ---nj?*^  stroyed,  and  the  osseous  surfaces 

's^j^^^^fi?^^^^  have  coalesced,  or  are  fused  to- 


Museum  of  University  College.  In  it  the  knee  is  completely  ankylosed  in  an 
over-extended  position,  and  the  ossified  ligamentum  patellte  is  clearly  to  be 
recognized.  Ankylosis  of  the  vertebrae  occasionally  occurs  in  this  way  giving 
rise  to  the  condition  known  as  "  sjwndi/h'tis  dfiformans."  It  is  supposed  to  be 
a  chronic  rheumatic  affection,  probably  in  some  instances  gonorrhceal,  and  is 
characterized  by  ossification  of  the  hgaments  connecting  the  vertebree, 
especially  the  anterior  common  ligament  and  the  capsules  of  the  joints  be- 
tween the  articular  processes.  The  true  or  osseous  ankylosis  does  not  often 
occur  as  a  consequence  of  tuberculous  arthritis,  but  is  usually  the  result  of 
pyaemic  or  traumatic  inflammation  in  persons  of  a  healthy  constitution.  It 
not  unfrequently  happens,  in  old-standing  cases  of  diseased  joint,  that  more 
or  less  complete  ankylosis  is  taking  place  at  one  part  of  the  articulation,  whilst 
caries,  or  necrosis  of  the  bones,  is  going  on  at  others.  It  is  usually  easy  to 
make  the  Diagnosis  between  fibrous  and  osseous  ankylosis  ;  the  joint  being 
movable,  though  perhaps  only  to  a  very  shght  degree,  in  the  former,  whilst  it 
is  rigidly  and  immovably  fixed  in  the  latter.    In  fibrous  ankylosis,  moreover, 


gether  by  direct  bony  union  ;  this 
is  most  commonly  seen  in  the  hip 
(Fig.  546),  knee,  and  elbow.  In 
the  other  kind  the  bones  are  united 
partly  by  fibrous  tissue,  and  pnrtly 
by  arches  or  bridges  of  osseous 
tissue  thrown  out  externally  to  the 
articulation,  and  stretching  across 
from  one  side  to  the  other.  In 
some-  very  rare  cases  these  bony 
masses  may  be  formed  partly  by 
ossification  of  the  ligaments.  There 
is  a  specimen  illustrating  this  in  the 


Fig.  5i6. — Osseous  Ankylosis  of  Hip. 
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any  attempt  to  move  the  joint  by  force  is  usually  accompanied  by  severe  pain 
with  involuntary  contraction  of  the  neighbouring  muscles,  whilst  in  osseous 
ankylosis  such  attempts,  unless  extremely  forcible,  are  painless.  Cases  not 
unfrequently  occur  in  which  the  rigidity  of  the  structures,  muscular  and 
capsular,  outside  the  joint,  is  so  great  in  the  fibrous,  and  the  mobihty  of  the 
neighbouring  bones  and  joints  so  free  in  the  osseous,  that  it  becomes  very 
difficult  to  decide  to  what  degree  the  joint  is  stiffened.  Here  the  diagnosis 
may  be  made  by  putting  the  patient  under  an  antcsthetic,  Avhen  if  the 
ankylosis  be  fibrous,  the  joint  will  be  found  to  yield. 

Treatment. — The  treatment  of  ankylosis  is,  in  the  first  instance,  of  a  pre- 
cautionary nature  :  that  is  to  say,  when  the  Surgeon  finds  that  the  establish- 
ment of  ankylosis  is,  as  it  were,  the  natural  means  of  cure  adopted  by  Nature 
in  a  deeply  diseased  joint,  his  efforts  should  be  directed  to  taking  care  that 
the  joint  shall  become  fixed  in  such  a  position  as  will  leave  the  most  useful 
limb  to  the  patient.  Thus,  if  it  be  the  hip  or  knee,  the  ankylosed  joint  should 
be  in  a  straight  position  ;  if  it  be  the  elbow,  it  should  be  placed  at  a  right 
angle,  and  the  hand  in  the  mid-state  between  pronation  and  supination. 

When  once  ankylosis  has  occurred,  the  treatment  to  be  adopted  will  depend 
partly  on  the  degree  of  stiffness,  whether  it  be  fibrous  or  osseous  ;  and  partly 
on  the  object  to  be  attained,  whether  this  be  merely  the  restoration  of  mobility 
in  a  part  ankylosed  in  a  good  position,  or  the  remedying  of  the  deformity 
occasioned  by  faulty  ankylosis. 

1.  In  attempting  to  restore  the  mobility  of  a  joint  ankylosed  in  a  good 
position,  as  of  a  straight  but  stiif  knee,  the  Surgeon  may  usually  succeed,  if 
the  ankylosis  be  only  fibrous,  (when  some  degree  of  movement  will  always  be 
perceptible  in  the  part)  by  the  employment  of  passive  motion,  irictions,  and 
douches,  more  particularly  with  warm  salt  water  or  the  sulphurous  mineral 
springs.  In  the  more  obstinate  cases,  and  where  the  immobility  appears  to 
depend,  in  some  degree  at  least,  on  fibrous  bands  stretching  across  the  joint, 
an  attempt  might  be  made  to  rupture  these  by  forced  movements  under  an 
anesthetic. 

'2.  When  fibrous  ankylosis  has  taken  place  in  a  faulty  position — if,  for  in- 
stance, the  knee  be  bent,  or  the  elbow  straight — the  first  thing  to  be  done  is 
to  place  the  limb  in  such  a  position  that  it  will  be  useful.  This  may  most 
readily  be  done  by  putting  the  patient  under  the  influence  of  chloroform,  and 
then  forcibly  flexing  or  extending  the  limb  as  the  case  may  require,  when  with 
loud  snaps  and  cracks  it  will  usually  come  into  proper  position.  Should  any 
of  the  tendons  or  bands  of  fascia  near  the  joint  appear  to  be  particularly 
tense,  they  may  be  divided  subcutaneously  some  days  before  the  extension 
is  attempted,  or  else,  if  it  have  been  carried  as  far  as  the  rigid  state  of  the 
tendons  will  permit,  tenotomy  may  then  be  practised,  and,  an  interval  of  a  few 
days  having  been  allowed  to  elapse,  extension  may  be  completed.  The  muscular 
contraction  will,  however,  in  many  cases,  yield  to  gradual  extension  by  means 
of  weights,  and  thus  render  tenotomy  unnecessary.  Sayre  states  that  when 
the  contracted  tendon  is  stretched  to  the  utmost,  if  a  reflex  contraction  of 
the  muscle  can  be  felt  by  the  finger  pressed  upon  it.  it  is  better  to  divide 
it.  If  no  reflex  contraction  ensue,  stretching  alone  is  sufficient.  The  inflam- 
mation that  follows  this  forcible  extension  or  flexion  of  the  limb,  is  usually 
but  very  trivial  ;  an  evaporating  lotion  and  rest  will  speedily  subdue  it. 
Indeed,  it  is  surprising  what  an  amount  of  violence  may  be  inflicted  on  an 
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ankylosed  joint  without  any  bad  consequences  ensuing.  After  the  limb  has 
been  restored  to  its  proper  position,  passive  motion  and  frictions  may  tend  to 
increase  its  mobility. 

3.  When  osseous  ankylosis  has  taken  place,  and  the  position  of  the  limb  is  a 
good  one,  it  will  generally  be  wiser  for  the  Surgeon  not  to  interfere  ;  except  in 
the  case  of  the  elbow-joint,  which,  in  these  circumstances,  may  be  excised  with 
advantage,  so  as  to  substitute  a  movable  for  an  immovable  articulation.  If 
the  position  be  faulty,  the  osseous  union  may  be  sawn,  drilled,  or  chiselled,  and 
broken  through  sabcutaneously  ;  or  a  wedge-shaped  piece  of  the  bones  may  be 
taken  out,  and  the  position  of  the  limb  thus  rectified. 

4.  Amputation  may  be  required  in  cases  of  faulty  ankylosis  with  so  much 
atrophy  of  the  limb  as  to  render  it  useless,  or  in  cases  in  which  there  is 
necrosed  or  carious  bone  co-existing  with  ankylosis  a,nd  rigid  atrophy  of  the 
muscles  of  the  limb. 

LOOSE  CARTILAGES  IN  JOINTS. 

It  sometimes  happens  that  the  synovial  membrane  of  a  joint  assumes  a 
Warty  Condition,  as  the  result  of  chronic  disease  of  the  articulation, 
especially  in  rheumatoid  arthritis.  This  warty  state  of  the  membrane  arises 
from  hypertrophy  of  the  fringes,  chiefly  in  the  neighbourhood  of  the  margin 
of  the  cartilages.  These  may  become  jsedunculated,  and  pendent  into  its 
interior.  For  this  condition,  which  gives  rise  to  occasional  uneasiness  and 
puffiness  about  the  joint,  with  a  crackling  or  creaking  sensation  when  it  is 
moved,  but  little  can  be  done  beyond  the  application  of  a  flannel  bandage  or 
an  elastic  knee-cap. 

Loose  Bodies  may  be  of  three  kinds.  1.  The  so-called  melon-seed  bodies. 
These  are  usually  numerous,  sometimes  fifty  or  more  in  number,  white  or 
brownish  in  colour,  and  closely  resemble  the  seeds  of  a  melon  in  form.  They 
are  composed  most  commonly  of  dense  fibroid  tissue,  and  are  believed  to  be 
due,  in  many  cases  at  least,  to  the  pedunculated,  warty,  or  villous  growths  just 
described  as  being  formed  from  hypertrophy  of  the  synovial  fringes,  becoming 
separated  fi-om  their  attachments  by  the  movements  of  the  joint.  In  other 
cases  it  is  possible  they  may  be  formed  from  altered  clot,  as  blood-crystals  have 
been  recognized  in  them.  Lastly,  Konig  first  pointed  out  that  in  many  cases 
they  are  formed  from  a  fibrinous  exudation  from  the  synovial  membrane  due 
to  very  chronic  tuberculous  disease.  In  some  cases  he  demonstrated  the  pre- 
sence of  tubercle  in  the  synovial  membrane.  (See  Tuberculous  Dropsy,  p.  846.) 
Melon-seed  bodies  are  more  common  in  the  sheaths  of  tendons  and  in  synovial 
bursas  than  in  joints,  and  in  these  situations  also  it  has  been  shown  by  Nicaise, 
PouUet,  and  Vaillard,  that  they  are  due  to  chronic  tuberculosis  of  the  mem- 
brane. 

2.  Fragments  of  true  cartilage.  These  may  be  developed  in  two  ways  :  first, 
from  the  formation  of  cartilage  in  the  hypertrophied  fringes  of  a  warty 
synovial  membrane.  In  the  normal  condition  a  cartilage  cell  is  present  in 
many  of  the  secondary  papillae  of  the  fringes,  and  it  is  easy  to  understand 
how  this  can  form  the  starting-point  0  a  cartilaginous  growth.  In  other 
cases,  Billroth  believes  that  they  are  ossifying  cartilaginous  growths  formed 
in  the  fibrous  layer  of  the  synovial  membrane  in  rheumatoid  arthritis  (p.  354), 
which  have  subsequently  become  loose  by  the  wearing  away  of  the  sup'^rficial 
layers  of  the  membrane.    This  mode  of  origin  is  somewhat  doubtful.  These 
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cartilages  are  usually  flattened,  with  a  lobulated  irregular  border,  and  fre- 
quently contain  true  bone  in  their  central  parts  ;  sometimes  they  may  be 
partly  calcified,  but  contain  no  true  osseous  tissue.  They  may  attain  a  size 
of  more  than  one  inch  in  their  greatest  diameter.  They  are  usually  single, 
but  occasionally  four  or  five  may  be  found  iu  the  same  joint.  There  is  strong 
reason  to  believe  that  these  cartilaginous  bodies  may  increase  in  size  after 
becoming  loose  in  the  joint. 

3.  Numerous  cases  have  been  recorded  in  which  the  loose  body  was  believed 
to  be  a  piece  of  one  of  the  articular  cartilages  broken  off  by  mechanical 
violence.  This  variety  presents  the  ordinary  appearance  of  articular  cartilage, 
and  may  usually  be  recognised  by  having  one  smooth  surface,  while  the  opposite 
side  has  small  gritty  fragments  of  bone  attached  to  it,  which  have  been  torn 
from  the  cancellous  tissue  beneath.  Humphry  of  Cambridge,  whilst  admitting 
the  existence  of  this  variety,  points  out  that  a  loose  cartilage  formed  in  the 
synovial  membrane,  and  containing  a  bony  nucleus,  may  gradually  come  to 
resemble  closely  a  piece  of  articular  cartilage  by  the  wearing  away  of  its  surface 
on  one  side  and  exposure  of  the  bone  within.  The  loose  cartilage  may  gradually 
wear  for  itself  a  bed  in  one  of  the  articular  surfaces  and  thus  still  further 
resemble  a  portion  removed  by  an  injury. 

Loose  cartilages  of  all  kinds  are  most  commonly  met  with  in  the  knee,  but 
not  uncommonly  occur  in  the  elbow  or  the  joint  of  the  lower  jaw,  and  occa- 
sionally in  the  shoulder. 

Symptoms. — The  severity  of  the  symptoms  will  to  a  great  extent  depend 
upon  the  mobility  of  the  loose  cartilage,  and  its  consequent  greater  or  less 
liability  to  be  nipped  between  the  opposite  articular  surfaces  in  the  movements 
of  the  joint.  When  these  bodies  are  tolerably  firmly  attached  to  the  synovial 
membrane,  they  may  merely  cause  weakness  of  the  joint,  with  occasional 
synovial  effusion.  When  loose  they  usually  give  rise  to  a  very  distinct  train 
of  symptoms.  The  most  marked  of  these  is  the  very  severe  pain  which  occurs 
in  particular  movements  of  the  limb.  This  comes  on  suddenly,  and  is  often 
so  intense  as  to  cause  faintness  or  sickness.  It  is  usually  followed  by  a  degree 
of  synovial  inflammation,  and  by  relaxation  of  the  ligaments.  These  attacks 
of  sudden  pain  come  on  at  varying  intervals,  as  the  result  of  movements  of  the 
joint :  they  commonly  happen  in  the  knee  whilst  the  patient  is  Avalking.  It  is 
difficult  to  say  to  what  this  severe  pain  is  due.  Richet  thinks  it  may  be  owing 
to  the  synovial  membrane  being  pinched  between  the  foreign  body  and  one  of 
the  articular  surfaces.  I  think  that  it  is  most  probably  due  to  the  foreign 
body  being  drawn  in  between  the  opposite  surfaces  of  the  joint,  when  these  are 
separated  anteriorly  in  the  act  of  flexion  of  the  knee,  and  then,  when  the  limb 
is  extended,  acting  as  a  wedge  between  these,  tending  to  keep  them  separate 
and  interfering  with  the  complete  straightening  of  the  limb.  In  consequence 
of  this  wedge-like  action  of  the  loose  cartilage  the  ligaments  are  violently 
stretched,  and  the  sickening  pain  consequent  on  this  is  experienced,  followed, 
as  happens  in  a  violent  sprain,  by  rapid  synovial  effusion.  Ligaments  may 
be  cut  without  much  suiFering,  but,  on  account  of  the  nature  of  the  nerve 
endings  in  them,  they  cannot  be  stretched,  either  by  accident  or  disease,  with- 
out the  most  severe  pain.  In  some  cases  the  loose  cartilage  can  be  felt  under 
the  capsule,  by  carrying  the  finger  over  the  joint,  slipping  back  when  pressure 
is  exercised  upon  it,  and  often  possessing  great  mobility,  gliding  from  one 
side  of  the  joint  to  the  other,  so  as  to  be  extremely  difficult  to  fix. 
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Diagnosis. — -The  only  condition  likely  to  be  confounded  with  a  loose  body 
is  the  displacement  of  one  of  the  interarticular  fibro- cartilages  of  the  knee. 
The  distinction  can  usually  be  made  by  observing  that  immediately  after  the 
sudden  attack  of  pain  the  knee  can  be  completely  extended  when  it  is  due  to 
the  presence  of  a  loose  body,  as  this  rarely  if  ever  remains  jammed  between 
the  articular  surfaces  ;  while  a  displaced  fibro-cartilage  usually  remains  out  of 
position  until  replaced  by  manipulation  or  movement  of  the  joint,  and  until 
this  is  effected  complete  extension  is  impossible  (see  Vol.  I.,  p.  708). 

Treatment. — The  palliative  treatment  consists  in  supporting  the  joint  with 
an  elastic  bandage  or  knee-cap,  so  as  to  limit  its  movements,  and  thus  prevent 
the  liability  to  recurrence  of  the  attacks  of  pain  ;  and  in  this  way  the  fixation 
and  ultimate  absorption  of  the  cartilage  may  sometimes  be  obtained.  This  I 
have  several  times  seen  to  occur  in  patients  who  either  refused  to  be  operated 
on,  or  in  whom  an  operation  was  not  thought  advisable.  Any  inflammation 
that  has  been  excited  requires  to  be  subdued  by  proper  local  treatment.  In 
all  operations  for  the  removal  of  loose  cartilages  antiseptic  precautions  of  the 
most  rigorous  character  should  be  adopted.  By  their  aid  joints  maybe  opened 
and  explored,  and  foreign  bodies  extracted  with  a  freedom  and  safety  other- 
wise unattainable. 

If  the  cartilage  occasion  frequent  suflPering,  so  as  to  interfere  seriously  with 
the  utility  of  the  limb,  and  if  it  apj^ear  to  be  of  large  size,  and  to  be  loose  and 
single,  means  may  be  taken  for  its  extraction.  But  it  must  be  borne  in  mind 
that  any  operation  for  its  removal  by  which  the  joint  is  opened,  becomes  a 
source  of  danger  to  limb  and  even  to  life  unless  efficient  means  are  adopted 
for  the  prevention  of  septic  arthritis.  Although  by  the  proper  use  of  anti- 
septics this  danger  may  be  averted  with  almost  absolute  certainty,  it  is  wiser 
not  to  undertake  the  operation  without  warning  the  patient  of  the  possible 
consequences  that  may  follow.  No  operation  should  be  undertaken  so  long 
as  the  joint  is  in  an  irritated  state,  as  the  result  of  a  recent  attack  of  pain  and 
inflammation  ;  this  must  first  be  subdued,  and  then  the  operation  may  be 
proceeded  with  ;  nor  should  it  be  done  if  the  patient's  health  be  broken. 

The  extraction  of  the  foreign  body  has  been  performed  in  two  ways  :  by 
direct  incision  into  the  joint,  and  by  subcutaneous  section.  In  the  operation 
by  direct  incision  the  patient  must  in  the  first  instance  make  those  movements 
by  which  he  usually  gets  the  cartilage  fixed  in  the  joint.  As  soon  as  the 
Surgeon  feels  it  (as  this  operation  is  commonly  required  in  the  knee),  he  pushes 
it  to  one  side  of  the  patella,  where  he  fixes  it  firmly  with  his  forefinger  and 
thumb,  and  an  anaesthetic  may  then  be  administei'ed.  The  incision  is  then 
made  down  to  the  capsule  of  the  joint  over  the  loose  body.  All  bleeding 
should  then  be  arrested,  after  which  the  incision  may  be  carried  through  the 
capsule  and  synovial  membrane  and  the  loose  body  may  be  squeezed  out  or 
extracted  by  means  of  a  sharp  hook.  Unless  the  wound  be  large  it  is  wiser 
not  to  close  it  by  sutures  ;  an  antiseptic  dressing  may  be  applied  and  the  limb 
rigidly  fixed  on  a  proper  splint.  In  cases  in  which  the  body  is  very  large,  or 
in  which  much  manipulation  of  the  joint  has  been  necessary  so  that  some 
synovial  eifusion  may  be  expected,  it  may  be  advisable  to  insert  a  drainage- 
tube  for  a  few  days,  but,  as  a  rule,  this  is  not  necessary.  The  wound  should 
be  irrigated  during  the  operation,  and  great  care  taken  to  prevent  the  entrance 
of  air  into  the  articular  cavity.  Before  the  introduction  of  antiseptic  surgery 
the  foreign  body  was  sometimes  removed  through  a  valvular  wound  made  by 
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drawing  the  skin  on  one  side  after  the  first  iucisioii  before  o])eniug  the  capsule. 
Anything  like  a  valved  opening  should  be  carefully  avoided  when  antiseptics 
are  used,  as  it  interferes  with  drainage.  Formerly  the  operation  was  not 
uncommonly  followed  by  septic  arthritis,  ending  in  ankylosis  of  the  joint,  or 
the  death  of  the  patient,  and  sometimes  necessitating  amputation  of  the  limb. 
In  the  present  day  it  is  rarely  followed  by  synovial  inflammation  even  of  the 
slightest  kind. 

It  was  proposed  by  Chassaignac,  in  order  to  obviate  the  dangers  of  a  direct 
opening  into  the  joint,  to  remove  the  loose  cartilage  by  subcutaneous  section. 
In  operating  by  this  method  on  the  knee,  the  cartilage  should  be  fixed  below 
and  to  one  side  of  the  patella,  between  it  and  the  head  of  the  tibia  ;  a  long 
narrow  tenotome  is  then  introduced  obliquely  under  the  skin  from  a  distance 
of  about  two  inches  below  the  loose  cartilage  ;  the  capsule  of  the  joint  is 
freely  divided,  and  a  space  made  in  the  subcutaneous  areolar  tissue  by  a  slight 
sweep  of  the  blade  ;  the  loose  cartilage  is  next  pressed  into  the  cavity  thus 
made  to  receive  it,  and  slid  along  the  areolar  tissue  for  about  two  inches.  It 
is  fixed  m  situ  with  a  firm  pad  and  adhesive  plaster  ;  the  foot  and  leg  are 
bandaged  up  to  the  edge  of  the  cartilage,  and  the  limb  is  placed  on  a  splint. 
If  no  inflammatory  symptoms  ensue,  the  cartilage  is  excised  about  a  week 
after  the  operation  ;  or  it  may  be  left  to  be  absorbed.  By  the  adoption  of  the 
subcutaneous  method  there  will  be  very  little  danger  of  inducing  undue 
inflammation  in  the  joint,  the  entrance  of  air  being  prevented  ;  it  is  this,  and 
not  the  mere  section  of  the  capsule  and  synovial  membrane,  which  constitutes 
the  chief  risk.  Should  there  be  more  than  one  loose  cartilage,  the  operation 
must  be  repeated,  but  not  until  any  inflammation  induced  by  the  former  one 
has  been  subdued.  In  this  way  I  have  successfully  removed  in  succession  five 
loose  cartilages  from  one  knee. 

CYSTS    IN    CONNEXION    "WITH  JOINTS. 

Morrant  Baker  has  called  especial  attention  to  the  occurrence  of  cysts  in  the 
neighbourhood  of  diseased  joints,  appearing  superficially  at  such  a  distance 
from  the  articulation  that  their  connexion  with  it  may  not  at  first  be  apparent. 
These  cysts  are  of  various  kinds.  It  has  already  been  pointed  out  that  in 
hydrarthrosis  pouch-like  projections  may  protrude  from  the  synovial  membrane 
owing  to  the  pressure  of  the  fluid  effused  into  the  joint.  This  may  occur  in 
tuberculous  dropsy  (p.  346),  or  in  Charcot's  disease.  The  fluid  thus  escaping 
from  the  joint  may,  while  still  contained  in  a  thin  membranous  sac,  extend  to 
a  considerable  distance  from  it.  Thus,  fi'om  the  knee  it  may  reach  to  the 
middle  of  the  calf,  or  from  the  shoulder  along  the  long  tendon  of  the  biceps 
to  the  middle  of  the  arm.  The  communication  with  the  joint  may  be  so 
small  that  pressure  will  not  force  the  fluid  into  the  articular  cavity.  A 
chronic  abscess  from  a  diseased  joint  may  follow  the  same  course,  and  become 
superficial  at  a  point  far  removed  from  its  point  of  origin.  In  other  cases 
cysts  may  be  formed  by  distension  of  bursse  or  synovial  sheaths  in  the 
immediate  neighbourhood  of  a  diseased  joint  either  communicating  or  not 
with  its  cavity.  Thus  the  bursa  under  the  inner  head  of  the  gastrocnemius  in 
disease  of  the  knee  or  that  under  the  deltoid  in  the  shoulder,  or  under  the 
psoas  and  iliacus  in  the  hip,  may  become  distended  with  fluid.    The  so-called 

compound  ganglion  of  the  wrist  "  is  often  associated  with  chronic  tuberculous 
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disease  of  the  radio-carpal  articulation.  lu  this  form  melon-seed  bodies  are 
often  present. 

The  incautious  puncture  of  these  cysts  without  efficient  antiseptic  pre- 
cautions, under  the  impression  that  they  had  no  connexion  with  the 
neighbouring  joint,  has  in  several  recorded  cases  been  followed  by  septic 
arthritis  and  destruction  of  the  articulation.  Mere  puncture  or  aspiration 
cannot  from  the  nature  of  the  case  be  productive  of  much  benefit.  These 
cysts  may,  however,  safely  be  incised  and  drained  if  proper  antiseptic  pre- 
cautions are  taken.  In  some  cases,  in  spite  of  treatment  by  incision  or 
otherwise,  the  tuberculous  nature  of  the  affection  becomes  manifest  after  a  time 
by  progressive  disease  in  the  articulation.  In  two  cases  of  compound  ganglion 
of  the  wrist  in  University  College  Hospital,  incision  and  drainage  apparently 
cured  the  patients,  but  some  mouths  afterwards  tuberculous  disease  developed 
in  the  radio-carpal  and  carpal  articulations,  necessitating  excision  of  the  wrist 
in  both  cases. 

NEURALGIA    OF  JOINTS. 

Pain  of  a  severe  character  is  often  experienced  in  or  around  a  joint,  closely 
simulating,  but  not  dependent  upon,  inflammation  or  other  structural  disease. 
This  pain,  which  is  purely  neuralgic,  may  have  its  origin  either  in  some  local 
irritation  of  a  nerve  leading  to  the  sensitive  part,  or  in  constitutional  disorder 
of  a  hysterical  character.  Neuralgia  of  the  Joints,  to  which  attention 
was  directed  principally  by  Benjamin  Brodie,  occurs  chiefly  in  young  women 
who  are  either  the  subjects  of  hysteria,  or  are  of  a  highly  nervous  tem- 
perament. This  is  not,  however,  invariably  the  case,  for  a  similar  condition 
may  occur  in  men  who  exhibit  none  of  the  emotional  symptoms  of  hysteria. 

Symptoms. — It  is  generally  found  that  the  hip,  knee,  ankle,  or  shoulder  is 
the  joint  affected — the  hip  and  the  knee  more  especially.  The  neuralgia  is 
usually  localized  in  a  particular  joint  by  some  slight  injury  that  the  part  has 
sustained.  But  it  is  important  to  observe  that  in  these  cases  the  pain  often 
does  not  develop  for  some  days,  or  even  weeks,  after  the  injury  that  is  the 
allesed  cause  of  it.  Severe  pain  in  the  joint  is  complained  of  ;  and  the 
limb  is  rendered  comparatively  useless,  often  with  a  good  deal  of  distortion  or 
contraction.  On  examination,  it  will  be  found  that  the  pain,  which  is 
commonly  very  severe,  is  superficial  and  cutaneous,  not  existing  in  the  interior 
of  the  articulation,  nor  increased  by  pressure  of  the  articular  surfaces  against 
one  another  ;  and  that  it  is  not  strictly  confined  to  the  joint,  but  radiates  for 
some  distance  around  it.  This  pain  is  often  intermittent  in  its  character,  and 
is  frequently  associated  with  neuralgia  elsewhere,  as  in  the  spine  ;  and  not 
unfrequently  with  uterine  irritation  or  disease.  The  patient  sometimes 
acquires  the  trick  of  producing  loud  snappings  of  some  muscle  or  tendon 
which  are  distinctly  audible  all  over  the  room  whenever  she  walks  or  moves. 
At  the  same  time,  it  will  be  observed  that  all  the  signs  that  ought  to  accom- 
pany a  severe  attack  of  inflammation  in  a  joint,  such  as  would  be  attended 
"by  a  corresponding  amount  of  pain,  are  absent :  there  being  no  painful 
startings  of  the  limb  at  night,  no  heat,  redness  or  swelling,  no  elevation 
of  temperature  ;  and  the  suffering  being  increased  by  causes,  such  as  mental 
and  emotional  disturbance,  that  do  not  influence  organic  disease.  Attention 
10  these  various  circumstances  will  usually  enable  the  Surgeon  to  recognise  the 
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nature  of  the  attack  without  much  difficulty  ;  the  only  cases  in  which  he  will 
really  experience  any  being  those  in  which  the  tissues  around  the  joint  have 
been  thickened,  indurated,  and  altered  in  their  characters  by  the  apphcation 
of  counter-irritants  ;  or  by  some  slight  articular  disease  having  at  some  time 
existed,  but  having  been  cured. 

Causes. — The  neuralgia  is  often  referable  to  the  irritation  of  some 
particular  nerve,  either  at  its  origin  or  in  its  course.  This  is  particularly  the 
case  with  neuralgia  of  the  hip  or  knee,  which  will  often  be  found  to  be 
dependent  on  irritation  of  the  obturator  nerve,  owing  to  intrapelvic  disease. 
In  one  case  of  secondary  abdominal  cancer  under  my  care,  the  patient  was 
seized  with  the  most  intense  pain  in  the  right  hip  and  knee,  so  as  to  lead  to 
the  suspicion  that  these  joints  were  diseased.  On  examination  after  death,  it 
was  found  that  the  pain  resulted  from  the  implication  of  the  obturator  nerve 
in  a  mass  of  intrapelvic  growth,  the  joints  themselves  being  perfectly  sound. 

Treatment. — The  treatment  must  be  constitutional,  directed  especially  to 
re-establish  a  healthy  condition  of  the  uterine  organs.  If  there  be  amenorrhoea 
and  anaemia,  aloetics  and  the  preparations  of  iron  must  be  given  ;  if  ovarian 
or  uterine  irritation  or  congestion  exist,  this  must  be  removed  by  proper  local 
means,  and  the  general  health  attended  to.  Nervine  antispasmodics  and 
tonics,  such  as  valerian  and  bark,  or  assafcetida  and  quinine  in  full  doses 
should  be  administered.  The  most  efficient  treatment  that  can  be  directed  to 
the  affected  joint  is  the  application  of  cold  douches  and  the  employment  of 
the  continuous  electric  current,  which  will  cure  cases  in  which  all  other  means 
have  failed  ;  the  application  of  atropine  and  aconite  may  be  of  service  in 
allaying  the  pain  when  especially  severe.  If  contraction  or  other  distortion  of 
the  limb  exist,  the  patient  should  be  put  under  an  anaesthetic,  and  extension 
or  rectification  of  the  faulty  position  then  made,  care  being  taken  to  keep  the 
limb  on  splints  in  a  proper  position  for  some  time  after  the  operation. 
Indeed,  in  neurotic  or  hysterical  joint  affections,  it  is  often  of  much  use  to  do 
something  positive  or  objective  in  the  way  of  treatment,  so  as  to  give  the 
patient  an  excuse  to  get  well.  It  is  thus  that  free  manipulation  or  slight 
"wrenching"  of  the  joint  under  antesthetics  is  often  beneficial.  In  other 
cases  the  good  effects  following  this  treatment  may  be  explained  by  the 
stretching  and  restoration  of  the  normal  position  of  muscles  which  had  been 
allowed  to  become  contracted  and  displaced  by  long  continued  fixity  or  faulty 
position  of  the  joint. 


EXCISION  OF  JOINTS. 

It  will  be  convenient  to  consider  here  the  history  of  the  excision  of  joints 
and  the  general  indications  for  the  performance  of  the  operation,  leaving  for 
subsequent  consideration  the  operations  on  the  individual  joints. 

History. — The  operation  of  resection  of  the  articular  ends  of  bones  dates 
from  the  very  earliest  periods  of  Surgery  of  which  we  have  auy  record.  Hip- 
pocrates (in  his  Chapter  on  Injuries  of  Joints)  speaks  of  resections  of  bones  at 
the  joints,  whether  of  the  foot,  the  hand,  the  leg,  the  ankle,  the  forearm  or  the 
wrist,  as  being  for  the  most  part  unattended  with  danger,  except  from  syncope 
or  consecutive  fever.  Celsus,  in  speaking  of  compound  dislocations,  says,  if 
the  bare  bone  project  it  will  always  be  an  obstacle  to  reduction  :  that  which 
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protrudes  should  therefore  be  cut  off.  Paulus  iRgineta  says  that,  if  a  bone 
project,  as  after  a  transverse  fracture,  it  must  be  cut  off.  Thus  it  is  clear 
that  it  was  the  practice  of  the  ancients  in  compound  dislocations,  and  in 
compound  fractures,  to  resect  the  protruding  bones.  But  that  the  practice 
of  resection  in  cases  of  disease  also  was  not  unknown  to  them,  is  evident  from 
a  passage  on  fistute  in  the  Avorks  of  Paulus  ^Egineta,  who  directs  that,  if  the 
fistula  terminate  in  a  bone,  and  if  that  be  not  diseased,  it  should  only  be 
scraped  ;  but  if  it  be  carious,  the  whole  diseased  portion  should  be  cut  out 
with  chisels,  and,  if  necessary,  it  may  have  a  hole  bored  in  it  with  a  trephine  ; 
and  a  little  further  on  he  says,  "  the  extremity  of  a  bone  near  a  joint,  if  diseased, 
is  to  be  sawn  ofi' ;  and  often,  if  the  whole  of  a  bone,  such  as  the  ulna,  radius, 
tibia,  or  the  like,  be  diseased,  it  is  to  be  taken  out  entire."  He  makes  excep- 
tions in  the  case  of  the  bones  of  the  spine  and  pelvis,  and  the  head  of  the 
femur,  which  he  says,  should  not  be  operated  on  for  fear  of  the  neighbouring 
arteries. 

The  practice  of  resection,  however,  fell  into  disuse,  and  seems  to  have  been 
completely  forgotten  until  the  middle  of  the  last  century,  when  occasional 
notices  of  its  adoption  appear  in  Surgical  essays.  It  Avas  first  employed  in 
cases  of  compound  fractures  and  dislocations  of  joints.  In  military  practice, 
the  Surgeon,  in  two  or  three  instances,  picked  out  and  cut  away  fragments  of 
the  bones  forming  the  wrist,  elbow,  shoulder,  and  ankle  joints  when  shattered 
by  gunshot.  This  early  revival  of  resection  involved  no  principle  of  treat- 
ment ;  imperfect  operations  being  had  recourse  to  on  the  field  of  battle  simply 
as  a  matter  of  convenience  in  particular  cases. 

The  first  resection  practised  for  injury  in  which  the  articular  ends  in  com- 
pound dislocation  were  deliberately  and  successfully  removed,  appears  to  have 
occurred  to  Cooper  of  Bungay,  before,  or  at  latest  about,  the  middle  of  the  last 
century.  The  precise  date  of  this  case  is  unknown  ;  but  Gooch  writing  in 
1758,  says  that  it  occurred  "  many  years  ago  "  ;  that  the  ends  of  both  tibia 
and  fibula  were  sawn  off"  in  a  compound  luxation  of  the  ankle  ;  that  the  limb 
was  preserved,  and  was  so  useful  that  the  patient  was  able  to  walk  and  earn 
his  livelihood. 

In  or  about  the  year  1758,  Wainman  of  Shripton  sawed  off  the  lower  end  of 
the  humerus  in  a  case  of  compound  dislocation  of  the  elbow-joint  with  perfect 
success,  the  patient  recovering  with  an  arm  as  movable  "  as  if  nothing  had  ever 
been  amiss."  Wainman's  example  was  shortly  afterwards  followed  by  Tyre 
of  Gloucester,  who  in  a  similar  case  removed  two  and  a  half  inches  of  the 
lower  end  of  the  humerus.  From  this  period,  the  operation  of  excision  of  the 
articular  ends  of  bones  in  cases  of  compound  dislocations  and  fractures  into 
joints  became  an  established  practice,  and  was  extensively  adopted  by  Percy 
in  France,  who,  in  1794,  exhibited  to  Sabatier  nine  soldiers  in  whom  he  had 
successfully  excised  the  head  of  the  humerus  for  gunshot  injury  ;  by  Bilguer 
in  Germany,  by  Hey  of  Leeds,  and  by  numerous  other  Surgeons  in  this  country 
and  abroad. 

In  1768,  White  of  Manchester  removed  from  a  boy  of  fourteen  what  he 
believed  to  be  the  head  of  the  humerus,  with  several  inches  of  the  shaft,  and 
the  patient  recovered  with  an  arm  slightly  shortened,  but  perfect  in  all  its 
movements.  The  history  of  the  case,  however,  and  the  drawings  accompany- 
ing it,  show  beyond  a  doubt  that  the  joint  was  not  implicated,  the  case  being 
one  of  acute  necrosis,  with  separation  of  tlie  upjier  epiphysis.  White,  however, 
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strongly  advocated  excision  for  disease  of  joints,  and  satisfied  himself  by  ex- 
periments on  the  dead  body  that  it  was  practicable  in  the  hip  as  well  as  in  the 
shoulder.  Although  the  head  of  the  humerus  was  not  removed  by  White,  it 
certainly  was  three  years  later  by  J.  Bent  of  Newcastle,  who  in  1771  excised 
by  a  formal  and  pre-arranged  operation  the  carious  head  of  the  humerus  with 
complete  success.  His  example  was  followed  in  1778  by  Orred  of  Chester,  who 
also  operated  successfully  in  a  similar  case.  About  the  same  time,  1775, 
Justamond,  Surgeon  to  the  Westminster  Hospital,  removed,  in  a  case  of  disease 
of  the  elbow-joint,  the  olecranon  and  two  inches  of  the  ulna. 

In  17G2,  Filkin  of  Northwich  removed  the  articular  ends  of  the  femur  and 
tibia,  together  with  the  patella,  in  a  man  affected  with  disease  of  the  knee- 
joint,  the  result  of  a  fall  from  a  horse.  Filkin  was  led  to  this  operation,  in 
consequence  of  having  experimentally  practised  it  on  a  dead  subject,  as  a 
substitute  for  amputation  of  the  limb,  to  which  the  patient  refused  to  submit. 
The  patient  recovered  rapidly,  had  a  useful  limb  on  which  he  was  able  to  walk 
long  distances,  and  was  certainly  alive  nearly  thirty  years  after  the  operation. 
This  remarkable  case  seems  to  have  attracted  little,  if  any,  attention,  and 
indeed  was  not  published  until  1790,  after  Park  of  Liverpool  brought  before 
the  Profession  his  second  successful  case  of  excision  of  the  knee-joint,  which 
occurred  in  1789.  That  .Surgeon  had  performed  his  first  operation  of  this 
kind  most  successfully,  as  regarded  utility  of  limb,  in  1781,  apparently  without 
any  knowledge  of  the  operation  that  had  been  done  by  Filkin. 

The  example  thus  set  by  the  English  Surgeons  was  speedily  followed  by 
the  Moreaus  in  France,  who,  between  the  years  178G  and  1789,  presented  various 
memoirs  to  the  French  Academy  on  this  subject.  The  operation,  however, 
was  violently  opposed  by  the  great  body  of  Surgeons,  and,  with  the  exception 
of  the  occasional  removal  of  the  head  of  the  humerus,  fell  into  almost  complete 
neglect  both  in  this  country  and  abroad  for  a  period  of  nearly  forty  years, 
during  which  time  the  records  of  Surgery  do  not  contain  as  many  cases  in 
which  the  articular  ends  of  bones  were  excised  for  disease.  It  continued  in 
this  languid  state  until  1821,  when  it  received  a  new  and  vigorous  impulse,  as 
far  as  its  application  to  diseases  of  the  elbow  was  concerned,  by  the  publica- 
tion of  Syme's  essay  on  that  subject,  and  by  the  practice  of  Listen  some  years 
subsequently  at  University  College  Hospital. 

In  1845  these  operations  were  again  prominently  brought  before  the 
Profession  by  the  performance  of  excision  of  the  head  of  the  femur  by 
Fergusson  ;  and  although  excision  of  the  knee-joint  had  occasionally  been 
practised  by  Syme,  Crampton,  Textor,  Dernme,  Heyfelder,  and  others,  it  was 
not  until  its  revival  in  1850  by  the  same  accomplished  Surgeon,  that  it  came 
to  be  extensively  practised.  Since  that  period,  the  operation  of  excision  has 
been  applied  to  almost  every  joint  within  reach  of  the  Surgeon's  knife. 

In  considering  the  subject  of  the  excision  of  joints,  we  must  endeavour  to 
lay  down  some  general  rules  for  the  performance  of  the  operations  in  those 
cases  in  which  alone  they  are  admissible. 

Indications  for  Excision. — The  excision  of  an  articulation  may  be 
practised  for  the  following  reasons  : — 

1.  As  a  substitute  for  amputation  in  cases  in  which  the  joint  is  so  e.vtmsivelij 
diseased  that  the  patient  will  be  worn  out  by  the  discharge  or  pain,  unless  it  be 
removed.  Here  a  useful  limb  may  be  secured  by  the  sacrifice  of  the  diseased  part. 

2.  In  some  cases  of  articular  disease  in  which  (iDipufation  tcould  not  he 
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justifiable,  excision  may  be  done  in  order  to  hasten  the  cure,  and  thus  save 
years  of  suffering  to  the  patient. 

3.  Excision  may  be  done  in  cases  in  which  amputation  is  not  practicable  ,- 
as  in  som.e  cases  of  disease  of  the  hip-joint  or  of  the  temporo-maxillary 
articulation. 

4.  As  a  substitute  for  other  and  less  efficient  treatment,  in  order  to  restore 
the  utility  of  a  lim  b  or  Joint ;  as  in  osseous  ankylosis  of  the  elbow,  or  in  faulty 
ankylosis  of  the  knee. 

5.  Excision  may  be  required  in  bad  compound  dislocations  and  fractures  into 
joints,  especially  in  gunslioi  injuries  ;  more  particularly  in  those  of  the  head 
of  the  humerus,  and  of  the  bones  entering  into  the  elbow-joint. 

As  a  general  rule  excisions  are  required  only  in  those  cases  in  which  the 
articular  ends  of  the  bones  are  diseased  either  primarily  or  secondarily.  If 
only  the  soft  structures  of  a  joint  be  involved,  it  usually  happens  that,  without 
the  necessity  of  resection  or  operation  of  any  kind,  a  useful  limb  will  result — 
in  the  upper  extremity,  with  fair  mobility  of  the  articulation  ;  in  the  lower, 
with  more  or  less  complete  ankylosis,  sufficient  for  a  fair  basis  of  support. 
But  when  the  constitution  is  very  strumous,  or  the  bones  are  primarily  or 
extensively  affected,  we  can  scarcely  expect  that  the  limb  will  recover  to  such 
an  extent  as  to  become  useful.  In  the  treatment  of  tuberculous  disease, 
especially  in  children,  excision  has  in  many  joints  been  to  a  large  extent 
replaced  by  arthrectomy,  and  the  unnecessary  removal  of  healthy  structures 
thus  avoided. 

In  determining  the  necessity  of  excision  the  circumstances  of  the  patient 
must  be  taken  into  consideration.  Among  the  upper  classes  who  can  enjoy  all 
the  advantages  of  good  food,  change  of  air  and  careful  nursing,  it  is  rarely 
necessary  to  excise  a  joint,  and  the  operation  should  never  be  undertaken  till 
prolonged  efforts  have  been  made  to  obtain  a  cure  by  other  means.  In  hospital 
practice,  on  the  other  hand,  we  have  to  deal  with  patients  whose  circumstances 
make  it  almost  impossible  for  them  to  receive  the  prolonged  attention  essential 
to  the  recovery  of  a  chronically  diseased  joint,  and  in  them  excision  may  often 
with  advantage  be  performed  at  an  earlier  period. 

Conditions  of  Success. — For  resection  to  succeed,  the  following  condi- 
tions appear  to  me  to  be  necessary  : — • 

1.  The  disease  should  not  be  too  extensive,  so  that  its  removal  would  entail 
such  an  amount  of  mutilation  of  the  limb  as  to  render  it  less  useful  to  the 
patient  than  an  artificial  member  would  be.  This  is  especially  important  in, 
the  lower  extremity.  If  the  bones  be  so  extensively  affected  as  to  require  tO' 
be  shortened  by  several  inches,  a  limb  would  be  left  which  would  be  only  a 
useless  encumbrance.  In  the  upper  extremity,  length  and  strength  are  of  less 
consequence  than  in  the  lower;  the  preservation  of  the  hand  is  the  chief  thing 
to  aim  at,  and,  if  this  be  effected,  the  bones  may  be  encroached  on  to  a  greater 
extent  than  is  proper  in  the  lower  limb. 

2.  The  disease  for  which  resection  is  practised  should  be  allowed  to  become 
chronic  before  any  operation  is  undertaken.  For  this  there  are  two  reasons  :— 
First,  in  the  acute  stage  of  disorganization  of  a  joint,  it  is  not  always  possible 
to  say,  however  unpromising  the  case  may  appear,  whether  ankylosis  may  not 
result,  so  that  as  useful  a  limb  would  be  left  as  could  be  obtained  by  resection. 
And,  secondly,  if  the  joint  be  excised  whilst  acute  and  active  disease  is  going 
on,  inflammation  and  diffuse  suppuration  of  the  medullary  canal  are  liable  to 
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set  in — a  condition  very  apt  to  be  followed  by  pysemia.  In  the  only  fatal 
instances  of  resection  of  the  elbow-joint  that  I  have  witnessed,  death  resulted 
from  this  cause  ;  the  operation  having  been  performed  whilst  the  articular 
affection  was  acute. 

3.  The  soft  parts  about  the  joint  must  he  in  a  snfficientiy  healthy  state.  There 
are  two  morbid  conditions  connected  with  the  soft  parts  that  may  interfere 
with  the  success  of  resection.  First,  they  may  be  so  thinned  and  permeated 
by  sinuses,  and  so  adherent  to  tlie  bones,  that  an  insufhcient  covering  would 
be  left.  Or,  secondly,  the  long-continued  existence  of  tuberculous  disease  in 
joints  and  bones  may  give  rise  to  great  infiltration  of  the  tissues  around 
the  articulation  with  chronic  inflammatory  products  often  in  a  state  of 
fatty  degeneration  or  containing  tuberculous  centres  either  caseating  or 
softening.  The  tissues  in  this  state  are  incapable  of  healthy  repair.  Chronic 
abscesses  form,  leaving  sinuses  when  they  discharge  their  contents,  and  the 
integuments  become  blue  and  doughy  ;  and  the  soft  parts  around  the  seat 
of  operation  fall  into  a  state  of  disorganization  that  prevents  alike  the 
formation  of  a  false  joint,  osseous  ankylosis,  or  the  healing  of  the  wound, 
and  thus  leads  inevitably  to  the  ultimate  amputation  of  the  limb.  Even 
though  this  exudation-matter  do  not  exist  in  large  quantity,  if  the  joint  l)e 
peculiarly  loose,  owing  to  softening  and  disorganization  of  ligamentous  and 
tendinous  structures,  excision  is  not  very  likely  to  succeed,  especially  in  the 
ankle  or  knee. 

4.  The  state  of  the  patienfs  constitution  must  necessarily  influence  the 
Surgeon  materially  in  his  determination  whether  to  resect  or  to  amputate.  If 
the  constitution  be  tolerably  sound,  or  even  if  the  general  health  have  given 
way  as  the  simple  consequence  of  pain  and  continued  discharge,  resection 
will  have  a  fair  prospect  of  success.  In  fact,  when  there  is  hectic  in  con- 
sequence of  continued  suppuration,  the  removal  of  the  joint  or  bone  that 
maintains  it  may  advantageously  be  practised.  But  if  the  patient  is  suffer- 
ing from  septic  fever  in  consequence  of  the  absorption  of  the  discharges  from 
ill-drained  cavities  opening  on  the  surface  by  narrow  sinuses,  the  operation 
is  likely  to  be  followed  by  osteomyelitis  and  pyaemia,  and  is  not  a  safe  pro- 
ceeding until  the  constitutional  disturbance  has  been  relieved  by  making  free 
incisions,  and  providing  good  drainage.  These  incisions  should  be  so  placed 
as  not  to  interfere  with  subsequent  excision.  Again,  if  the  constitution 
appear  to  be  very  much  broken  down,  the  patient  being  anaemic,  wasted 
or  cachectic,  especially  if  there  be  an  evening  elevation  of  temperature  with 
uo  suppuration  in  the  joint  to  account  for  it,  excision  of  the  larger  joints,  as 
the  knee  and  hip,  is  not  desirable,  as  it  is  very  probable  that  the  patient  is 
suffering  from  general  tuberculosis.  If  the  patient  be  very  highly  strumous, 
or  decidedly  phthisical,  there  will  be  little  prospect  of  his  being  able  to  bear 
up  through  the  long  convalescence  that  often  follows  resection.  The  earlier 
stages  of  pulmonary  phthisis,  if  unaccompanied  by  distinct  elevation  of 
temperature,  need  not  be  a  bar  to  the  operation.  In  such  cases  I  have  several 
times  had  occasion  to  observe  that  the  general  health  improved  rapidly  after 
removal  of  the  local  disease.  Extensive  albumenoid  degeneration  of  the  liver 
and  other  viscera  is  always  a  serious  obstacle  to  excision,  although  amputation 
may  sometimes  be  safely  practised. 

5.  The  extremes  of  tife  are  imfavourahle  to  resections.  In  very  early  child- 
hood, these  operations  are  seldom  necessary  ;  the  natural  processes  usually 
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sufficing-,  with  very  little  assistance,  to  eliminate  diseased  bone,  and  the  dis- 
organized joints  admitting  readily  enough  of  ankylosis.  If  the  disease  be  too 
severe  for  this,  it  will  usually  be  found  to  be  associated  with  so  strumous  a 
constitution  as  to  interfere  with  healthy  reparative  action  of  any  kind.  Another 
serious  objection  to  these  operations  in  young  children  is  that,  should  the 
epiphyses  be  removed,  the  development  of  the  limb  will  be  to  a  great  extent 
arrested.  At  advanced  periods  of  life,  destructive  joint  disease  is  not  very 
common,  and  when  it  does  happen,  it  is  generally  in  constitutions  not  capable 
of  healthy  repair  after  these  operations.  It  is  in  early  adult  life,  when  the 
diseases  most  frequently  occur  that  render  resections  necessary,  that  these 
operations  are  best  borne. 

Repair  after  Excision. — -The  mode  of  I'epair  after  resection  of  bones  or 
joints  diflers  according  to  the  circumstances  of  the  operation. 

When,  as  very  commonly  happens  in  cases  of  necrosis,  the  periosteum, 
thickened,  intiltrated,  and  loosened,  can  readily  be  detached,  or,  indeed,  is 
ahfeady  separated,  without  injury  to  itself,  from  the  dead  bone,  reproduction  of 
new  osseous  tissue  to  a  very  considerable  extent  may  be  expected.  My  own 
observations  on  the  fibula,  tibia,  and  ulna,  and  those  of  Oilier  and  Maisonneuve, 
prove  the  importance  of  the  periosteum  as  an  organ  of  repair  after  the  extrac- 
tion of  a  dead  shaft  of  bone  from  within  it.  Repair  in  this  way  is,  I  believe, 
chiefly  to  be  looked  for  in  the  shafts  of  the  long  bones  ;  although  some 
Surgeons,  as  Annandale  of  Edinburgh,  have  described  the  os  calcis  as  having 
been  reproduced  after  subperiosteal  excision.  The  remai'kable  osteogenetic 
properties  possessed  by  the  periost-eum  have  been  conclusively  established  by 
the  experiments  of  Oilier.  He  has  shown  that  a  bone  is  much  more  rapidly 
and  perfectly  reproduced  after  removal,  if  the  periosteum  be  left,  than  if  it  be 
removed,  and  he  states  that  the  osteogenetic  properties  of  this  membrane  are 
greater  in  the  long  than  in  the  short  bones.  He  is  of  opinion  also  that 
resections  of  joints  performed  by  the  subperiosteal  method  give  better  results, 
so  far  as  the  shape  and  formation  of  the  new  articulation  are  concerned,  than 
if  this  membrane  be  sacrificed.  These  observations,  indeed,  conclusively 
establish  the  importance  of  making  in  all  cases  every  effort  to  preserve  the 
periosteum  during  a  resection. 

When  a  short  bone,  as  the  os  calcis,  has  been  entirely  removed,  with  its 
periosteum  attached,  it  is  never  regenerated,  but  its  place  is  occupied  by  a 
thick,  firm,  fibrous  cicatrix. 

In  some  cases  in  which  a  considerable  portion  of  the  diaphysis  of  a  long 
bone  is  taken  away,  repair  may  be  imperfectly  accomplished  owing  to  slough- 
ing of  the  periosteum.  In  a  case  of  this  kind  in  which  two-thirds  of  the 
shaft  of  the  humerus  were  lost,  Macewen  succeeded  in  obtaining  complete 
restoration  by  transplantation  of  small  fragments  of  bone  obtained  from  the 
wedge-shaped  pieces  cut  out  of  different  patients  for  the  cure  of  rickety  curves 
in  the  tibia.  The  fragments  measured  about  two-fifths  of  an  inch  in  length 
and  thickness,  and  the  operation  was  performed  with  antiseptic  precautions. 
This  ingenious  mode  of  treatment  certainly  deserves  further  trial. 

When  a  joint  has  been  excised,  either  osseous  or  ligamentous  ankylosis  may 
take  place  or  a  false  joint  may  be  formed,  and  the  Surgeon  should  endeavour 
to  secure  the  form  of  union  most  suitable  to  the  case.  Thus,  when  the  knee 
has  been  excised,  as  a  sound  and  firm  limb  is  desirable,  osseous  ankylosis 
should,  if  possible,  be  brought  about ;  whilst  in  the  upper  extremity  mobility 
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is  of  more  importance  than  strength,  and  we  consequently  aim  at  obtaining 
firm  fibrous  ankylosis,  allowing  of  some  mobility  at  the  wrist,  and  a  false  joint 
at  the  elbow.  In  fibrous  ankylosis,  the  opposed  bony  surfaces  are  united  to 
each  other  by  dense  fibrous  tissue.  In  a  false  joint  the  ends  of  the  bones 
become  rounded  and  covered  by  a  layer  of  fibroid  tissue  almost  resembling 
cartilage  in  density  and  smoothness,  and  are  united  by  a  capsule  of  fibrous 
tissue  resembling  normal  ligaments  in  structure.  The  inner  surface  of  this 
capsule  is  smooth  and  imperfectly  covered  by  flattened  cells,  and  thus  some- 
what I'esembles  a  synovial  membrane,  but  the  cavity  is  moistened  with  serous 
fluid  such  as  is  found  in  false  burste  and  not  true  synovia.  The  muscles  which 
were  connected  with  the  articular  ends  that  have  been  removed  form  new 
attachments  to  the  bones  either  directly  or  by  means  of  the  fibrous  capsule  of 
the  false  joint. 

The  question  as  to  the  arrest  of  the  development  of  the  bone,  and  conse- 
quently of  the  whole  limb  on  which  an  operation  of  excision  has  been 
performed,  is  one  of  great  practical  moment.  It  is  well  known  to  physiologists 
that  the  longitudinal  growth  of  a  bone  is  carried  on  chiefly  through  the 
medium  of  the  layer  of  cartilage  by  which  the  epiphysis  is  attached  to  the 
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shaft,  and  which  does  not  become  ossified  until  the  bone  has  attained  its  full 
length.  It  has  further  been  pointed  out  by  Humphry  that  the  two  epiphyses 
of  the  long  bones  of  the  limbs  do  not  take  an  equal  share  in  this  development, 
that  which  unites  last  taking  the  greater  part.  Thus  the  upper  epiphysis  in 
the  humerus  and  tibia,  the  lower  epiphysis  in  the  radius  and  femur,  are  the 
more  important  in  this  respect.  If,  therefore,  in  an  excision  practised  on  a 
growing  child,  the  whole  of  the  epiphysis  be  removed,  the  subsequent  growth 
of  the  bone  will  be  arrested  proportionately  to  the  share  that  the  epiphysis 
which  is  removed  takes  in  the  development  of  the  bone.  And  if  that  epiphysis 
on  which  the  length  of  the  one  is  chiefly  dependent  be  removed, — as,  for 
instance,  the  upper  epiphysis  of  the  tibia  and  humerus,  or  the  lower  epiphysis 
of  the  thigh-bone — the  development  of  the  limb  will  be  very  considerably 
interfered  with.  In  the  adult,  after  ossification  is  completed,  the  epiphysis 
loses  its  importance  as  an  organ  of  growth  ;  and  may  be  removed,  if  necessary, 
without  interfering  with  the  subsequent  length  of  the  limb,  except  to  the  extent 
of  its  removal. 

The  Instruments  required  for  resection  are  strong  scalpels  and  bistouries, 
straight  and  sharp-pointed,  in  addition  to  which  I  have  found  a  strong  probe- 
pointed  bistoury  with  a  limited  cutting  edge,  of  great  utility  in  clearing  the 


376 


EXCISION  OF  JOINTS. 


bones..  Periosteal  elevators  of  various  forms  are  necessary  if  the  operation  is 
to  be  performed  subperiosteally.  The  forceps  should  be  of  various  sizes  and 
shapes  (Figs.  518  to  521),  and  gouges  or  sharp  spoons  will  be  found  useful  for 
scooping  out  suspicious  patches  on  the  cut  osseous  surfaces.  For  ordinary 
purposes,  a  small  broad  amputating  saw  will  be  found  the  most  convenient 
instrument  for  dividing  the  bones  ;  but  in  some  cases  a  narrow  keyhole  saw, 
or  that  introduced  by  Butcher  (Fig.  547),  will  answer  best.  The  last-named 
instrument  is  especially  useful  when  it  is  intended  to  cut  the  bone  obliquely, 
or  when  the  space  is  limited  ;  for,  as  the  blade  is  narrow  and  its  angle  can  be 
changed  at  pleasure,  any  required  direction  can  be  communicated  to  the  cut. 
Some  Surgeons  prefer,  especially  in  resection  of  the  knee-joint,  a  short  and 
very  broad-bladed  saw,  the  blade  being  of  breadth  greater  than  the  whole 
thickness  of  the  bone  to  be  divided.    The  chain-saw  is  now  rarely  used. 

Operation. — The  steps  of  the  operation  must  of  course  vary  with  the 
different  resections  ;  but  there  are  some  general  rules  that  may  be  laid  down 
as  applicable  to  all  cases. 

1.  The  incisions  through  the  soft  parts  should  be  suificiently  free  to  expose 
thoroughly  the  bones  to  be  removed  ;  they  should  be  made,  as  far  as  practicable, 
parallel  to  tendons,  blood-vessels,  and  nerves. 

2.  As  little  of  the  bone  as  possible  should  be  removed.  The  gouge  or  sharp 
spoon  may  be  applied  to  any  carious  cavities  or  patches  that  appear  upon  the 
surface  of  the  freshly-cut  bone  ;  and,  in  this  way,  shortening  of  the  bone  by 
the  saw  may  be  materially  avoided. 

3.  In  young  children  the  epiphyses  should,  if  possible,  not  be  entirely 
removed,  as  it  is  on  the  growth  of  this  portion  of  bone,  or  rather,  on  that  of 
the  epiphyseal  cartilaginous  layer  adjoining  the  shaft,  that  increase  in  length 
of  the  bone  is  mainly  dependent. 

4.  In  adults  in  whom  the  bone  has  attained  its  fuh  length,  the  epiphysis 
may  be  more  freely  removed,  if  necessary.  But  the  shaft  should  not  be 
encroached  upon  if  it  can  possibly  be  avoided,  and  especial  care  should  be 
taken  not  to  open  the  medullary  canal. 

5.  The  periosteum  should  be  carefully  preserved,  being  stripped  off  the  bone 
where  it  is  thickened  and  loosened,  and  manipulated  very  gently,  so  that  its 
vitality  may  be  impaired  as  Httle  as  possible. 

6.  It  is  of  great  importance  not  to  confound  bone  softened  by  inflammation, 
but  otherwise  healthy,  or  roughened  by  the  growth  of  osteophytes,  with  that 
which  is  carious  and  necrosed. 

7.  Skin,  however  redundant,  should  never  be  cut  away.  The  flaps,  at  first 
too  large,  soon  shrink  down  to  a  proper  size,  and,  if  trimmed,  are  very  apt  to 
become  too  scanty. 

8.  In  cases  of  tuberculous  disease,  the  pulpy  granulation  tissue  occupy- 
ing the  site  of  the  synovial  membrane  should  be  removed  as  thoroughly  as 
possible,  partly  by  scraping  with  a  sharp  spoon  and  partly  by  forceps  and 
scissors. 

9.  After  the  operation,  if  the  skin  were  previously  unbroken,  the  wound 
may  be  treated  by  any  of  the  antiseptic  methods  already  described  in  the 
chapter  on  Wounds,  the  edges  being  brought  together  as  accurately  as  pos- 
sible and  proper  provision  made  for  drainage  by  the  insertion  of  tubes.  If 
sinuses  exist  and  the  discharges  are  not  aseptic  at  the  time  of  the  operation, 
an  attempt  should  be  made  thoroughly  to  disinfect  the  wound.    For  this 
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purpose  the  sinuses  should  be  scraped  with  a  sharp  spoon  and  afterwards 
scrubbed  with  a  small  piece  of  sponge  held  in  a  pair  of  forceps  and  soaked  in 
a  solution  of  chloride  of  zinc  (gr.  xl.  to  5].),  perchloride  of  roercury  (1  in  500), 
or  tincture  of  iodine  (5ij.  to  Oij.).  The  whole  wound  should  also  be  washed 
with  some  powerfal  antiseptic  solution,  and  afterwards  treated  by  some  anti- 
septic method.  Thorough  drainage  and  antiseptic  treatment  have  of  late  years 
greatly  diminished  the  death-rate  after  excisions  in  general,  and  especially  of 
the  knee.  After  the  dressing  is  applied,  the  limb  must  be  placed  on  a  pillow 
or  a  well-padded  splint  according  to  the  joint  operated  on.  As  healing  pro- 
gresses, great  attention  must  be  paid  to  position,  and  passive  movement  must 
be  commenced  after  the  first  week  when  a  movable  joint  is  desired. 

10.  The  constitutional  after-treatment  should  be  nourishing  or  stimiilating. 
As  there  may  be  a  great  dram  on  the  system  should  profuse  suppuration  set 
in,  with  prolonged  confinement  to  bed,  the  strength  must  be  kept  up  under 
it  by  good  diet.  These  operations  are  always  serious  ;  in  many  cases  fully  as 
much  so  as  the  amputation  of  a  corresponding  part,  or  even  more  so,  owing 
to  the  large  wound  that  is  often  inflicted  in  the  more  extensive  division  of  the 
bones  ;  to  the  necessity  of  making  the  incisions  in  the  midst  of  diseased 
structures  ;  and  to  the  more  prolonged  character  of  the  after-treatment. 

11.  Should  caries  or  necrosis  return  after  the  operation,  secondary  resection 
may  be  required.  This  I  have  done  successfully  at  the  hip,  shoulder,  and 
elbow  joints.  In  the  elbow,  in  one  case  I  performed  a  third  resection  with 
perfect  success  ;  the  two  previous  operations,  which  had  been  performed  by 
other  Surgeons,  having  failed. 
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CHAPTER  XLIX. 


DISEASES  OF  THE  BONES  AND  JOINTS  OF  THE 
UPPER  EXTREMITY. 

In  the  preceding  chapters  we  have  considered  the  most  important  diseases  to 
which  the  bones  and  joints  are  liable,  together  with  the  principles  involved 
and  the  methods  employed  in  their  treatment.  It  remains  to  indicate  the 
special  features  exhibited  by  these  various  diseases  as  they  affect  the  more 
important  individual  bones  and  joints  of  the  extremities,  and  to  describe  the 
operative  procedures  required  for  their  treatment. 

In  the  consideration  of  the  excisions  which  are  often  required  in  the  upper 
limb,  it  must  be  remembered  that  the  whole  extremity  is  subservient  to  the 
hand.  By  the  excision  of  any  one  articulation  the  limb  may  be  shortened,  and 
it  may  be  weakened  ;  and  yet,  if  sufficient  length  and  strength  be  left  to  enable 
the  individual  to  use  his  hand,  an  immense  gain  will  result.  Hence,  provided 
the  Surgeon  can  save  the  hand,  he  need  not  hesitate  to  sacrifice  other  portions 
of  the  limb  ;  and  the  shoulder,  elbow,  or  wrist,  may  be  removed,  and  the 
patient  left  in  the  possession  of  a  most  useful  member — shortened,  it  is  true,  and 
to  a  certain  extent  curtailed  in  its  movements,  but  possessing  all  the  delicate 
motions  of  the  hand  in  full  perfection. 

DISEASES    OF    THE  CLAVICLE. 

Syphihtic  periostitis  of  the  clavicle  is  not  uncommon,  and  may  result  in  the 
formation  of  a  considerable  fusiform  node  on  the  bone.  Necrosis  may  follow 
the  breaking  down  of  a  subperiosteal  gumma.  Tuberculous  disease  may 
occur  as  a  subperiosteal  deposit,  or  more  rarely  centrally.  Tuberculous  caries 
of  the  inner  end  of  the  clavicle  may  be  associated  with  destruction  of  the 
steruo-clavicular  joint,  for  which  in  a  few  cases  excision  has  been  practised.  In 
the  majority  of  cases  caries  of  the  clavicle  can  be  efficiently  treated  by  scraping, 
but  in  rare  instances  partial,  or  even  complete,  resection  of  the  bone  has  been 
found  necessary. 

Sarcoma  of  the  clavicle  is  rare.  The  disease  is  more  often  subperiosteal  than 
( entral,  and  in  the  former  case  is  very  malignant.  It  most  commonly  affects 
the  sternal  extremity.  The  treatment  consists  in  the  partial  or  complete 
removal  of  the  bone. 

Excision  of  the  Clavicle. — In  caries  or  necrosis  of  this  bone,  portions  of 
it  may  be  gouged  away  or  extracted  without  much  difficulty,  the  bone  being 
rarely  affected  through  its  whole  thickness,  and  its  posterior  part  not  requiring 
removal  ;  but  when,  in  consequence  of  the  growth  of  tumours,  the  removal  of 
the  whole  or  greater  part  of  the  bone  is  necessary,  the  operation  is  one  of  the 
most  hazardous  in  surgery,  as  a  glance  at  the  anatomy  of  the  parts  lying 
beneath  the  bone,  and  encroached  upon  by  the  morbid  growth,  will  indicate. 
Ifc  is  obviously  impossible  to  lay  down  definite  rules  for  the  perfoi-mance  of  an 
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operation  iu  which  the  circumstances  must  vary  so  greatly  in  each  case,  as  in 
this,  and  for  the  safe  conduct  of  which  the  Surgeon  must  be  indebted  mainly 
to  his  anatomical  knowledge.  It  may  be  stated  generally  that  the  bone 
requires  to  be  exposed  by  a  free  incision  along  its  whole  length  :  it  is  then 
sawn  across  or  disarticulated  at  its  acromial  articulation,  and  carefully  dissected 
out  in  a  direction  from  without  inwards,  the  sternal  end  being  forcibly  twisted 
out,  and  its  ligamentous  connexions  cautiously  divided,  care  being  taken  to 
avoid  the  important  vessels  and  nerves  in  the  lower  part  of  the  posterior 
triangle  of  the  neck,  and  to  prevent,  by  ligature  before  division,  the  entry  of 
air  into  any  vein  which  it  may  be  necessary  to  divide.  In  1828  Mott  partially 
excised  the  clavicle  in  a  man  of  nineteen  for  a  central  "  osteo-sarcoma,"  which 
measured  four  inches  in  diameter.  The  operation  was  one  of  great  difhculty; 
it  occupied  four  hours  in  its  performance,  and  forty  ligatures  were  required  to 
restrain  the  htemorrhage.  The  subclavian  vein,  thoracic  duct,  and  phrenic 
nerve  were  exposed,  but  the  patient  made  a  good  recovei-y  and  lived  to  the  age 
of  seventy-three.  The  immediate  mortality  from  the  operation  has  not, 
indeed,  been  high  :  thus  of  sixteen  cases  of  partial  or  complete  excision  for 
sarcoma  collected  by  Bowreman  Jessett,  I'l  recovered  from  the  operation.  In 
many  of  the  cases  rapid  recurrence  followed.  In  Jessett's  case,  in  which  the 
tumour  was  sul)periosteal,  small  recurrences  were  removed  and  the  patient  was 
well  and  could  use  the  limb  freely  ibur  years  after  the  operation.  In  addition 
to  Mott's  case  reference  may  be  made  to  three  others  in  which  the  tumour 
was  central.  Of  two  mentioned  by  Butlin,  one  was  lost  sight  of  after  the 
operation,  and  in  the  other  recurrence  took  place  in  two  months.  In  a  third 
case  Bland  Sutton  removed  the  outer  half  of  the  clavicle  for  a  myeloid  tumour 
of  the  acromial  end  ;  the  patient  was  free  from  recurrence  nearly  four  years 
later. 

The  sternal  end  of  the  clavicle  has  been  excised  by  Davie  of  Bungay  in 
a  case  in  which  dislocation  backwards  had  resulted  from  deformity  of  the 
spine,  and  the  luxated  end,  gradually  pressing  upon  the  oesophagus,  threatened 
the  life  of  the  patient.  The  bone  was  cut  through  by  means  of  a  Hey's  saw 
about  an  inch  fi'om  its  sternal  end,  and,  the  sterno-clavicular  ligaments 
having  been  divided,  the  portion  of  bone  was  forcibly  elevated  and  extracted. 
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Caries  and  necrosis,  resulting  from  tubercle  or  syphilis  do  not  very 
commonly  affect  the  scapula  primarily.  "When  the  bone  becomes  the  seat  of 
these  diseases,  it  will  generally  be  found  that  the  acromion  and  the  spine  are 
the  parts  affected.  In  such  cases  the  progress  of  disease  is  usually  very  slow, 
and  in  most  instances  the  carious  bone  may  be  effectually  gouged  out,  or  the 
sequestrum  extracted,  by  laying  open  sinuses,  and  thus  exposing  the  diseased 
osseous  surface  by  irregular  and  informal  operations.  Necrosis  and  caries 
have,  however,  sometimes  occurred  to  such  an  extent  as  to  necessitate  partial 
or  even  complete  excision  of  the  bone.  In  two  instances  the  whole  bone 
has  been  excised  for  disease  of  this  kind  following  amputation  at  the  shoulder- 
joint  for  caries  of  the  humerus.  The  operators  were  Rigaud  of  Strassburg,  and 
Fergusson.    Both  cases  did  well. 

Syphilitic  nodes  are  not  very  uncommon  on  the  acromion  and  spine  of  the 
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scapula,  and  extensive  necrosis  of  the  body  of  the  bone  may  follow  infective 
periostitis. 

By  far  the  most  important  disease  of  the  bone,  and  that  for  which  excision 
has  chiefly  been  practised,  is  sarcoma.  It  is  as  a  rule  impossible  to  determine 
the  exact  starting-point  of  the  tumour  ;  Butlin  believes  that  it  is  usually 
subperiosteal.  Sarcoma  of  the  scapula  is  of  rapid  growth,  and  usually  projects 
from  the  dorsal  surface  of  the  body  of  the  bone. 

The  preservation  of  the  arm  after  removal  of  the  scapula  is  a  matter  of  very 
considerable  importance.  The  Surgeon  who  first  ventured  on  the  bold  opera- 
tion of  Hemoval  of  the  Whole  Scapula  was  Gumming,  in  1808.  (raetani 
Bey,  in  1830,  first  amputated  the  arm  and  then  proceeded  to  extirpate  the 
shoulder-blade.  In  1819  Liston  removed  the  whole  of  the  upper  two-thirds 
of  the  scapula  from  a  lad  without  sacrificing  the  arm.  In  1828  Luke  removed 
nearly  the  whole  of  the  scapula  from  a  girl  of  fourteen  for  malignant  disease, 
sawing  across  the  bone  through  its  neck  and  the  root  of  the  acromion,  and 
thus  leaving  the  glenoid  cavity  and  the  acromion  process.  Hayinan, 
Janson,  Wiitzer,  and  Textor  all  performed  similar  operations,  removing  the 
greater  part  of  the  bone,  but  leaving  the  glenoid  cavity  and  more  or  less  of 
the  parts  above  the  spine.  In  1837  Mussey  (U.S.)  excised  the  whole  of  the 
scapula  and  the  clavicle  for  an  enormous  osteo-sarcoma  ;  the  patient,  a  man, 
was,  according  to  Gross,  in  excellent  health  fifteen  years  after  the  operation. 
In  1850  Gross  removed  the  whole  of  the  scapula,  with  the  exception  of  the 
glenoid  cavity,  by  sawing  through  the  neck  of  the  bone,  for  an  osteo-sarcoma 
weighing  seven  pounds.  Indeed,  the  American  Surgeons  have  distinguislied 
themselves  highly  in  this  department  of  surgery.  Thus,  in  1838,  McGlellan 
removed  the  whole  of  the  scapula  with  the  clavicle  for  a  soft  sarcoma,  but  the 
patient  died.  In  two  cases  Gilbert  (U.S.)  removed  the  scapula,  half  of  the 
clavicle,  and  the  upper  extremity,  one  patient  living  a  week,  the  other  three 
months,  after  the  operation.  In  1845  Mussey  successfully  operated  by  the 
removal  of  the  scapula,  the  outer  half  of  the  clavicle,  and  the  upper  extremity. 
In  Gross's  case,  the  only  portion  of  the  scapula  left  attached  to  the  upper 
extremity  was  the  glenoid  cavity.  In  1856  Syme  went  a  step  further  in  this 
direction,  and,  by  disarticulating  the  bone  instead  of  sawing  through  its  neck, 
removed  the  scapula  with  all  its  processes  entire  from  a  woman  seventy  years 
of  age,  also  leaving  the  arm  untouched.  Since  that  period  complete  removal 
of  the  scapula,  leaving  the  arm  untouched,  has  been  done  several  times  by 
Syme,  Jones  of  Jersey,  Cock,  Fergusson,  Pollock,  Heath,  Symonds  and  others. 
I'he  arm  so  left  becomes  useful,  capable  of  performing  all  the  underhand  move- 
ments, and  of  lifting  considerable  weights  ;  and  it  may  now  be  looked  upon 
as  an  established  rule  in  surgery  that  the  limb  should  never  be  removed  unless 
it  also  be  the  seat  of  disease,  rendering  necessary  that  addition  to  the  excision 
of  the  scapula.  Fergusson  preferred  sawing  through  the  root  of  the  acromion 
to  disarticulating  that  process,  so  as  to  give  greater  roundness  to  the  shoulder 
and  preserve  the  attachment  of  the  trapezius. 

Partial  Excision  of  the  Scapula  has  usually  been  practised  for  tumours 
of  the  bone.  The  extent  of  bone  requiring  excision  will  necessarily  vary 
greatly  according  to  the  size  and  character  of  the  tumour,  and  the  severity  of 
the  operation  will  mainly  depend  upon  whether  it  is  the  upper  or  the  lower 
portion  of  the  bone  that  is  the  seat  of  disease.  When  the  tumour  is  situated 
towards  the  lower  angle  of  the  bone,  it  may  be  exposed  by  a  crucial  or  T-shaped 
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incision,  and  the  body  of  the  bone  sawn  tlirough  transversely  below  its  neck 
and  spine.  A  sarcoma  of  the  inferior  angle  of  the  scapula,  which  was  removed 
in  this  way  by  Marcus  Beck,  is  preserved  in  the  Museum  of  University  College  ; 
the  growth  involves  the  origin  of  the  teres  major.  In  such  cases  the  hjemorr- 
hage  need  not  be  very  great,  as  the  main  trunk  of  the  subscapular  artery,  or 
even  the  dorsal  artery  of  the  scapula,  is  not  necessarily  divided.  If  the  tumour 
spring  from  and  be  connected  with  the  spine  and  acromion,  only  projecting 
forwards  over  the  shoulder  and  leaving  the  rest  of  the  bone  sound  and  the 
joint  unaffected,  it  may  be  freely  exposed,  the  spine  of  the  scapula  sawn  or  cut 
across  with  bone-forceps,  and  the  mass  turned  off  from  the  point  of  the 
shoulder,  without  injury  to  the  articulation  or  the  implication  of  vessels  of 
any  importance. 

When  the  tumour  occupies  the  upper  half  of  the  scapula,  the  case  is  much 
more  formidable,  and  the  line  of  practice  to  be  adopted  must  depend  upon  the 
parts  involved.  If  the  disease  involve  the  body  of  the  bone,  encroaching  upon 
the  supra-  or  infra-spinous  fossa,  extending  forwards  into  the  axilla  below  the 
neck  of  the  scapula,  and  thus  coming  into  relation  with  the  subscapular 
artery,  it  would  be  wiser  to  remove  the  whole  bone,  than  to  attempt  the  resec- 
tion of  the  upper  half,  leaving  only  the  lower  angle,  which  would  be  useless  to 
the  patient. 

When  the  body  of  the  scapula  is  involved  in  a  morbid  growth,  extending 
over  the  greater  part  or  the  whole  of  the  subscapular  or  infraspinous  region,  and 
stretching  forwards  under  the  latissimus  dorsi  muscle  into  the  axilla,  the  case 
b(  comes  infinitely  more  serious,  as  not  only  must  the  whole  of  the  scapula 
be  removed,  but  the  subscapular  artery  must  be  divided,  and  the  axillary 
nerves  and  vessels  brought  into  the  field  of  operation.  In  these  cases,  also, 
the  question  as  to  the  preservation  or  removal  of  the  arm  has  to  be  considered. 
Whenever  the  joint  is  sound,  and  the  upper  part  of  the  limb  free  from  disease, 
it  should  be  preserved  ;  and,  as  thesg  conditions  usually  exist  where  the  disease 
originates  in  the  scapula,  the  contemporaneous  or  antecedent  amputation  of 
the  arm  is  seldom  required. 

Operation. — Excision  of  the  scapula  may  be  performed  by  exposing  the 
bone  freely  by  V-shaped,  T-shaped  or  crucial  incisions.  The  method  most 
commonly  adopted  has  been  by  the  T-shaped  incision.  A  long  incision  is  made 
extending  from  the  acromial  end  of  the  clavicle  downwards  along  the  axillary 
border  of  the  scapula  to  the  lower  angle  ;  from  the  middle  or  upper  third  of 
this  a  second  incision  is  ca  ried  at  I'ight  angles  reaching  to  the  posterior  border 
of  the  bone,  near  the  root  of  the  spine.  The  flaps  thus  formed  are  dissected 
up  and  turned  back,  the  trapezius  being  raised  in  the  upper  flap  if  it  is  not 
implicated  in  the  tumour.  The  acromio-clavicular  articulation,  the  outer  end 
of  the  clavicle,  or  the  base  of  the  acromion  is  then  cut  through  according  to 
the  extent  of  the  disease.  By  feeling  for  the  notch  in  the  upper  border  of  the 
scapula  the  situation  of  the  suprascapular  artery  can  be  ascertained,  and  unless 
it  is  overlapped  by  the  tumour  it  may  at  once  be  tied  and  divided.  The 
posterior  scapular  may  be  now  sought  for  by  carefully  dividing  the  levator 
anguli  scapulae,  beneath  which  the  main  trunk  will  be  found,  and  may  be 
secured.  An  assistant  can  then  force  his  finger  forwards  in  the  upper  and 
outer  angle  of  the  wound,  and  compress  the  subclavian  artery  against  the  first 
rib.  The  muscles  attached  to  the  posterior  border  may  then  be  divided,  the 
serratus  maguus  being  cut  as  close  as  possible  to  its  insertion,  and  the  hand 
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passed  to  the  ventral  aspect  of  the  bone,  which  is  thus  drawn  forcibly  back- 
wards and  outwards.  The  muscles  attached  to  the  coracoid  process  may  then 
be  divided  or  the  process  sawn  through  at  its  root.  The  whole  bone  can  now 
be  drawn  still  further  outwards,  and  the  joint  opened  i'roni  the  inner  side  by 
dividing  the  subscapularis  close  to  its  insertion.  The  disarticulation  is  then 
completed,  and  the  remaining  muscles  divided,  the  knife  being  kept  as  close 
as  possible  to  the  bone  so  as  to  avoid  wounding  the  main  trunk  of  the  sab- 
scapular.  The  posterior  circumflex  is  in  danger  of  being  cut  as  the  long  head 
of  the  triceps  is  divided  unless  the  edge  of  the  knife  be  turned  away  from  it. 
The  teres  major  should  be  cut  near  its  attachment  to  the  scapula. 

In  this  operation  the  htemorrhage  is  necessarily  copious,  and  may  be 
dangerous,  but  by  compression  of  the  subclavian  artery  after  the  early  stages 
of  the  operation,  and  the  immediate  application  of  forcipressure-forceps  (two 
dozen  of  which  at  least  should  be  at  hand)  to  every  bleeding  point,  it  can 
usually  be  kept  well  under  control. 

After  the  operation  the  flaps  must  be  laid  down  and  retained  in  position  by 
sutures,  free  drainage  being  provided  by  m.eans  of  tubes. 

Result. — Of  45  cases  of  complete  removal  of  the  scapula  collected  by 
Poinsot  in  1885  Butlin  has  abstracted  25  in  which  the  operation  was 
undertaken  for  tumours,  which  were  probably  or  certainly  malignant,  as 
follows  : — "  Two  deaths  due  to  the  operation  ;  two  deaths  within  a  very  short 
period  of  the  operation,  probably  in  both  cases  due  to  disease  of  the  internal 
organs  ;  eleven  deaths  due  to  recurrence  of  the  disease  or  to  aifection  of  the 
lungs  ;  one  recurrence  in  less  than  two  years,  which  necessitated  amputation 
of  the  upper  extremity  ;  three  patients  lost  sight  of  shortly  after  recovery  from 
the  resection  ;  four  patients  said  to  have  been  cured,  but  without  any  infor- 
mation of  the  permanence  of  the  cure  ;  two  cures  of  eighteen  months  and  six 
years  respectively,  but  with  great  uncertainty  whether  the  disease  was  really 
malignant  in  the  former  of  the  two  cases."  Of  the  whole  45  cases  the 
mortality  from  the  operation  was  about  10  per  cent.  In  successful  cases  the 
subsequent  utility  of  the  arm  has  often  been  very  good  :  thus  in  Symouds's 
case  the  patient  was  doing  his  work  as  a  carpenter,  including  the  use  of  the 
plane,  two  and  a  half  years  after  the  operation. 

DISEASES    OF    THE  SHOULDER-JOINT. 

Synovitis  of  the  shoulder  frequently  occurs  as  the  result  of  rheumatism  and 
injury  ;  rheumatoid  arthritis  is  common,  but  tuberculous  disease  is  compara- 
tively rare.  The  latter  usually  commences  as  a  deposit  in  the  upper  extremity 
of  the  humerus,  and,  as  we  have  already  seen,  not  uufrequently  assumes  the 
form  of  dry  caries.  There  is,  therefore  little  or  no  swelling,  and  the  roundness 
of  the  shoulder  is  lost  as  the  result  of  the  atrophy  of  the  deltoid.  The  chances 
of  spontaneous  cure  are  considerable,  with  more  or  less  fixation  of  the  joint. 
When  an  abscess  forms  it  may  come  forwards  into  the  bursa  beneath  the 
tendon  of  the  subscapularis,  or  it  may  escape  from  the  joint  along  the  tendon 
of  the  biceps,  or  extend  backwards  to  the  posterior  border  of  the  deltoid. 

In  cases  of  tuberculous  disease  it  may  be  doubtful  whether  the  shoulder- 
joint  itself  is  actually  involved.  In  such  cases,  by  carefully  opening  the 
abscess,  a  sequestrum  may  sometimes  be  removed  from  a  carious  cavity  in  the 
head  of  the  humerus,  without  the  necessity  of  excising  the  joint.  Acute 
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necrosis  of  the  upper  part  of  the  shaft  of  the  humerus  is  common,  and  the 
appearance  of  the  part  when  sinuses  are  present  may  closely  resemble  that  of 
joint  disease.  In  removing  the  sequestra  care  must  be  taken  not  to  open  the 
joint,  and  the  incisions  must  be  planned  with  due  regard  to  the  musculo- 
spiral  nerve. 

In  the  majority  of  cases  in  which  operation  is  necessary  for  tuberculous 
disease  of  the  shoulder  excision  of  the  head  of  the  humerus  is  required,  but 
should  the  Surgeon  on  opening  the  joint  find  the  bones  healthy  he  will  pro- 
bably be  justified  in  removing  the  diseased  synovial  membrane  as  completely 
as  possible,  and  making  an  endeavour  to  save  the  head  of  the  bone.  Cases 
also  occur  in  which  the  latter  is  so  little  affected  that  a  partial  removal  or 
division  through  the  anatomical  neck  may  be  practised  instead  of  complete 
removal  below  the  tuberosities. 

Excision  of  the  Shoulder-Joint  for  Biscase. — In  addition  to  tuber- 
culous disease  the  head  of  the  humerus  has  been  excised  for  sarcoma,  but  this 
operation  is  not  usually  advisable  in  such  cases.  Bickersteth  has  successfully 
removed  the  head  of  the  humerus  for  exostosis.  In  cases  of  intracapsular 
fracture  through  the  neck  of  the  humerus,  with  detachment  of  the  head  of  the 
bone,  disorganization  of  the  joint  has  resulted.  The  joint  has  been  laid 
open,  and  the  loose  head  of  the  bone  removed  in  two  instances  by  Brainard  of 
Chicago  ;  the  patients  recovering  Avith  useful  limbs. 

Operation. — Partial  Excision  of  the  head  of  the  humerus  in  some  cases 
of  caries  has  lieen  practised  by  slitting  up  sinuses  and  the  application  of  the 
gouge  or  sharp  spoon  to  the  diseased  osseous  surface.  Occasionally,  as  in  cases 
reported  by  Fergusson  and  Sedillot,  these  operations  have  been  attended  with 
successful  results.  But  not  unfrequently  they  fail  to  effect  a  cure,  the 
disease  extending,  and  the  sinuses  not  healing,  so  that  eventually  excision  of 
the  whole  of  the  diseased  head  of  the  bone  has  been  required. 

Complete  Excision  of  the  head  of  the  humerus  is  the  operation  usually 
required.  It  may  be  practised  in  several  different  ways,  the  lines  of  incision 
through  the  soft  parts  being  varied  according  to  the  conditions  of  the  case. 
They  are  most  commonly  made  on  the  front  or  outer  side  of  the  joint  through 
the  deltoid  muscle,  but  in  exceptional  cases  the  head  of  the  bone  may  be 
removed  from  behind.  Excision  may  be  performed  by  the  single  longitudinal, 
or  its  modifications  the  ~\  or  "f-shaped  incision,  or  by  a  (J  -shaped  incision  or 
flap-operation. 

The  operation  by  the  single  longitudinal  incision  may  be  performed  as 
follows.  The  patient  lying  on  his  back,  with  his  shoulder  slightly  projecting 
over  the  edge  of  the  table,  the  Surgeon  enters  the  knife  to  the  outside  and 
above  the  coracoid  process,  about  half  an  inch  below  the  clavicle,  and  carries  it 
directly  downwards  for  from  three  to  four  inches,  stopping  immediately  above 
the  insertion  of  the  pectoralis  major.  The  first  incision  should  divide  the  skin 
and  fat,  and  pass  through  the  anterior  fibres  of  the  deltoid,  so  that  when  the 
wound  is  held  open  the  capsule  of  the  shoulder-joint  comes  into  view.  This 
incision  is  immediately  external  to  the  cephalic  vein,  which  should  not  be 
wounded,  and  divides  no  important  artery  or  nerve.  The  wound  being  now 
held  open  with  blunt  hooks  or  copper  spatulse  (Fig.  548),  the  bicipital  groove 
should  be  felt  for  between  the  great  and  small  tuberosities  of  the  humerus.  A 
longitudinal  incision  is  then  made  firmly  on  to  the  bone  along  the  inner  side 
-of  the  groove,  dividing  the  periosteum  covering  the  head  of  the  bone,  and  the 
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capsule  as  far  as  the  margin  of  the  glenoid  cavity.  If  the  long  tendon  of  the 
biceps  be  still  undestroyed  by  the  disease  it  must  be  turned  out  of  the  groove 
and  held  to  the  outer  side  in  a  blunt  hook.  The  assistant  then  rotates  the  arm 
forcibly  outwards,  so  as  to  bring  the  small  tuberosity  well  into  the  wound,  and 
the  Surgeon  separates  the  tendon  of  the  subscapularis  and  the  periosteum  from 
the  bone  with  a  periosteal  elevator.  In  most  cases  of  disease  of  the  joint  this 
can  be  done  without  great  difficulty,  as  the  adhesion  of  the  tendon  to  the  bone 
is  loosened  by  the  inflammation.  Should  the  adhesion  of  the  tendon  be  too 
firm  to  allow  of  its  being  stripped  off  with  the  elevator  the  knife  must  be  used, 
but  care  should  be  taken  to  shave  the  capsule  off  in  such  a  way  as,  if  possible, 
to  leave  it  still  connected  with  the  periosteum  covering  the  upper  part  of  the 
humerus.  The  arm  then  being  rotated  inwards,  and  the  limb  allowed  to  fall 
over  the  edge  of  the  table,  the  three  muscles  inserted  into  the  great  tuberosity 
are  separated  from  the  bone  in  the  same  way  as  the  subscapularis.  During  this 
part  of  the  operation  the  biceps  tendon  must  be  drawn  to  the  inner  side  with  a 


blunt  hook.  The  assistant  then  forces  the  head  of  the  bone  up  into  the  wound 
whilst  the  Surgeon  separates  the  posterior  part  of  the  capsule  with  an  elevator, 
leaving  it  attached,  if  possible,  to  the  periosteum  below.  He  now  takes  the 
limb  in  his  own  hands,  and  having  the  soft  parts  well  retracted,  he  pushes  the 
head  of  the  bone  out  of  the  wound  so  as  to  allow  the  easy  application  of  the 
saw  by  which  it  is  removed.  Should  the  parts  ai'ound  the  head  of  the  bone  be 
thickened,  and  unyielding,  more  space  may  be  gained  by  making  a  short  cross 
cut  at  the  upper  end  of  the  longitudinal  incision,  and  thus  converting  it  into 
a  modification  of  the  ~1  or  y.  By  this  method  of  operating,  the  posterior  cir- 
cumflex artery  and  the  circumflex  nerve  are  not  divided,  and  but  few  vessels 
will  be  found  to  require  ligature.  The  fibres  of  the  deltoid  are  little  interfered 
with,  and  if  the  incision  be  not  carried  too  low,  the  insertion  of  the  pectoralis 
major  will  be  at  most  only  partially  cut  through.  It  is  recommended  by 
some  Surgeons  to  make  a  small  opening  behind  through  which  a  drainage- 
tube  can  be  passed,  emerging  a  little  below  the  acromion,  in  doing  this  care 
must  be  taken  to  keep  well  above  the  posterior  circumflex  artery.    By  this 


Fig.  548. — Excision  of  Shoulder-joint. 
Longitudinal  Incision. 


Fig.  549.-  Stump  after  Amputation  at  Slioulder- 
joint  by  Spence's  method. 
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means  drainage  is  certainly  facilitated,  and  the  healing  of  the  anterior  wonnd 
is  hastened. 

Should  the  extent  of  the  disease  or  injury  prove  to  be  so  great  as  to  require 
amputation  of  the  limb,  this  may  readily  be  done,  as  was  suggested  by 
Spence  of  Edinburgh,  by  carrying  the  knife  round  the  inner  side  of  the  limb, 
and  so  detaching  the  member,  with  due  attention  to  those  points  in  connexion 
with  the  axillary  artery  that  have  been  described  in  Vol.  I.,  p.  110.  The 
result,  as  seen  by  the  annexed  drawing  (Fig.  549),  is  very  satisfactory. 

The  elliptical  operation  of  excision  may  be  performed  in  the  following 
way.  A  curved  incision  is  made,  commencing  at  the  posterior  part  of  the 
acromion,  reaching  downwards  to  the  insertion  of  the  deltoid,  and  terminating 
at  the  outer  side  of  the  coracoid  process.  By  a  few  touches  of  the  scalpel,  a 
large  flap  composed  of  the  deltoid  muscle  may  thas  be  raised,  and  the  diseased 
articulation  fully  exposed.    As  in  tlie  operation  just  described,  an  attempt 


should  be  made  to  save  the  capsule  and  maintain  its  connexion  with  the 
periosteum.  For  this  purpose  a  longitudinal  incision  should  be  made  through 
the  capsule,  and  it  should  be  stripped  off"  with  the  tendons  and  periosteum  by 
means  of  the  periosteal  elevator,  aided  by  the  knife  when  necessary.  The  head 
being  pushed  out  may  then  be  removed  with  a  narrow  saw.  The  shaft  of  the 
humerus  should  be  encroached  upon  as  little  as  possible,  so  that  the  arm  may 
not  be  shortened  more  than  is  necessary.  After  the  operation,  the  flap  muse 
be  retained  in  position  by  sutures,  and  a  drainage-tube  inserted  behind. 

After  the  removal  of  the  head  of  the  bone,  the  glenoid  cavity  must  be 
examined.  If  this  be  merely  superficially  carious  it  may  be  let  alone,  but 
should  it  be  more  deeply  implicated,  with  cavities  iiollowed  out  in  it,  perhaps 
containing  sequestra,  the  diseased  bone  must  be  thoroughly  removed  by 
means  of  the  gouge  and  sharj)  spoon. 

When  the  sinuses  open  entirely  behind  it  is  possible  to  excise  the  joint  by 
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an  incision  made  through  the  posterior  fibres  of  the  deltoid,  commencine: 
immediately  below  the  root  of  the  acromion,  and  carried  downwards  for  an 
inch  and  a  half  or  two  inches,  but  not  so  low  as  to  endanger  the  circumflex 
nerve  and  artery.  The  space  thus  obtained  is  limited,  and  does  not  allow  of 
a  methodical  subperiosteal  excision  being  performed  as  above  described,  but 
in  most  cases  the  capsule  is  softened  by  the  disease,  and  the  adhesion  of  the 
tendons  so  far  loosened  that  there  is  no  difficulty  in  forcing  the  head  of  the 
bone  out  of  the  wound.  This  operation  has  been  performed  with  the  best 
results  by  Christopher  Heath  in  University  College  Hospital. 

After  excision  of  the  joint,  the  arm  must  be  well  supported  in  a  sling,  the 
elbow  especially  being  raised.  A  pad  should  be  placed  in  the  axilla  to  prevent 
the  tendency  of  the  pectoralis  major,  teres  major,  and  latissimus  dorsi  to  draw 
the  arm  inwards.    The  union,  which  is  by  granulation,  is  usually  slow. 

Result. — The  shoulder-joint  in  its  normal  condition  possesses  five  distinct 
movements  :  1.  Rotation  ;  2.  Abduction  and  Elevation  ;  3.  Adduction  ;  4  and 
5,  movements  in  the  antero-posterior  direction.  The  most  useful  movements 
are  those  of  abduction,  and  the  two  in  the  antero-posterior  direction.  These 
are  requisite  in  all  ordinary  trades  and  for  the  guidance  of  the  hand  in 
most  of  the  common  occupations  of  life.  The  movements  of  elevation  are 
seldom  required,  except  by  those  who  follow  climbing  occupations,  as  sailors, 
bricklayers,  &c.  Now  the  mode  of  performing  the  operation,  as  well  as  the 
operation  itself,  will  materially  influence  these  different  movements.  Thus,  if 
the  deltoid  be  cut  completely  across  by  an  elliptical  incision,  and  the  circum- 
flex nerve  divided,  the  power  of  abduction  of  the  arm  and  of  its  elevation  will 
be  permanently  lost.  If  its  fibres  be  merely  split  by  a  longitudinal  incision 
(Fig.  548),  they  may  be  in  great  part  preserved.  The  movements  of 
rotation,  &c.,  which  are  dependent  on  the  actions  of  the  muscles  that  are 
inserted  into  the  tuberosities  of  the  humerus,  are  usually  permanently  lost  ; 
for  in  most  cases  of  caries  of  the  head  of  the  humerus  requiring  excision,  the 
Surgeon  will  find  it  necessary  to  saw  through  the  bone  below  the  tuberosities 
— in  its  surgical,  and  not  in  its  anatomical  neck.  Hence  the  connexion  of 
the  supraspinatus,  infraspinatus,  and  teres  minor,  and  the  subscapularis  to 
the  bone  will  be  separated.  Should  the  Surgeon  however  succeed  in  main- 
taining the  connexion  of  the  capsule  of  the  joint  and  the  tendons  with  the 
periosteum  by  adopting  the  subperiosteal  method  of  operating  above  de- 
scribed, the  divided  tendons  may  form  new  attachments  to  the  humerus,  and 
the  muscles  retain  their  functions  in  a  greater  or  less  degree.  Those  muscles 
which  adduct  and  which  give  the  antero-posterior  movements,  viz.,  the  coraco- 
brachialis,  the  biceps,  the  pectoralis  major,  latissimus  dorsi,  and  teres  major, 
will  all  be  preserved  in  their  integrity  ;  and  hence  it  is  that  the  arm,  after  this 
excision,  is  capable  of  guiding  the  hand  in  so  great  a  variety  of  useful  under- 
handed movements.  In  the  case  of  a  man  whose  ehoulder-joint  I  excised 
many  years  ago,  I  last  saw  the  patient  about  fifteen  years  after  the  operation 
had  been  perfoi'med  ;  the  upper  end  of  the  humerus  had  been  drawn  up  under- 
neath and  betAveen  the  acromion  and  coracoid  processes,  where  a  false  joint 
had  formed.  The  arm  was  extremely  useful,  and  all  the  parts  below  the 
elbow  were  well  developed.  The  upper  arm  was  shortened  by  two  and  a 
half  inches. 

Excision  of  the  shoulder-joint  is  on  the  whole  a  very  successful  operation, 
as  regards  life  as  well  as  limb.    Hodges  has  collected  50  cases  of  excision  of 
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the  head  of  the  liumerus  for  disease  :  of  these,  8  died  and  42  recovered  from 
the  operation.  Of  the  8  deaths,  8  only  occurred  before  the  third  month, 
and  3  were  from  phthisis.  In  2  only  did  death  appear  to  have  been  directly 
occasioned  by  the  operation.  In  but  17  of  these  50  cases  was  the  glenoid 
cavity  interfered  with  ;  but  it  is  a  remarkable  circumstance  that  in  no  fewer 
than  7  out  of  the  8  fatal  cases  this  cavity  was  diseased,  and  was  treated  by 
gouging,  excising,  or  cauterization. 

Excision  for  Compound  and  Comminuted  Fracture. — When  excision 
of  the  shoulder-joint  is  required  for  compound  and  comminuted  fracture 
from  gunshot  injury,  the  operation  is  of  a  less  formal  character.  The  bullet- 
wounds  must  be  laid  freely  open  in  a  longitudinal  direction,  or  the  deltoid  even 
cut  across  at  its  superior  attachment,  all  loose  splinters  removed,  and  the 
ragged  ends  of  bone  cut  off  with  forceps  or  a  narrow  saw  ;  especial  care  being 
taken  in  manipulating  towards  the  inner  and  under  sides  of  the  joint,  in 
the  vicinity  of  the  large  nerves  and  vessels.  Without  going  back  to  the 
earlier  cases  of  Percy,  Larrey,  and  other  military  Surgeons  of  the  latter 
part  of  the  last  century,  who  frequently  practised  this  operation  with  the 
happiest  results,  the  more  recent  experience  of  the  wars  in  Europe  and  America 
demonstrated  its  great  utility,  and  that  it  ought  invariably  to  be  preferred  to 
amputation  at  the  shoulder-joint  in  all  cases  in  which  the  large  blood-vessels 
and  nerves  are  intact.  Hodges  states  that  in  96  recorded  cases  from  all 
sources  there  were  25  deaths,  or  a  mortality  of  2G  per  cent.  But  in  the 
Crimean  war  the  result  was  much  more  satisfactory.  Thus  Bauden  relates 
14  cases  occurring  in  the  Crimea,  with  only  1  death  ;  and  in  the  British 
army,  of  14  cases,  12  recovered  ;  whilst  of  GO  amputations  at  the  shoulder- 
joint  lU  were  fatal.  In  the  American  war,  the  mortality  in  575  cases  of 
excision  of  the  shoidder-joint  was  at  the  rate  of  32"5  per  cent.  Primary 
excisions  were  more  successful  than  secondary  :  the  pei'centage  of  mortality  in 
the  former  (252  in  number)  being  23"3,  and  in  the  secondary  (393  in  number) 
3K-(;. 

DISEASES    OP    THE  ELBOW-JOINT. 

The  only  affection  of  the  elbow  which  requires  special  mention  is  tubercu- 
lous disease.  This  may  commence  either  in  the  synovial  membrane  or  in 
one  of  the  bones,  but  the  cases  in  which  the  joint  is  secondarily  infected  from  a 
primary  osseous  deposit  are  undoubtedly  the  more  common.  This  tuberculous 
deposit  most  frequently  occurs  in  the  olecranon  process  of  the  ulna,  but  the 
humerus  is  sometimes  first  aifected,  and  less  frequently  the  radius.  The  cases 
of  primary  synovial  disease  are  more  common  in  children  than  in  adults.  The 
first  symptom  of  the  disease  is  usually  painful  and  restricted  movement,  the 
limb  being  held  in  a  flexed  position.  Swelling  is  first  detected  in  the  hollows 
between  the  olecranon  and  the  condyles  of  the  humerus,  or  over  the  radio- 
humeral  articulation.  G-radually  the  enlargement  assumes  a  fusiform  shape, 
and  is  the  more  obvious  on  account  of  the  wasting  of  the  muscles  of  the  arm 
and  forearm.  Abscesses  may  form  iu  any  position  around  the  joint  and  often 
burrow  for  a  considerable  distance  before  bursting.  Finally,  the  swelling  may 
subside  and  ankylosis  slowly  supervene,  numerous  sinuses  around  the  joint 
continuing  to  discharge  for  long  periods.  In  some  cases  of  primary  bone 
disease  the  swelliu    of  the  surrounding  parts  is  not  great,  and  one  or  more 
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sinuses  lead  down  to  carious  or  necrosed  bone  in  the  olecranon  or  the  condyles, 
the  joint  being  permanently  flexed  and  the  arm  useless. 

The  Treatment  of  tuberculous  disease  of  the  elbow  in  its  early  stages  consists 
in  complete  fixation  at  right  angles  with  the  hand  in  the  mid-position  between 
pronation  and  supination.  Until  the  last  few  years  the  routine  treatment  in 
cases  requiring  operative  interference  consisted  in  complete  excision  of  the 
joint.  Eecently,  however,  good  results  have  been  obtained  in  suitable  cases,  by 
applying  to  the  elbow  the  same  principle  of  treatment  that  has  been  so  success- 
fully employed  in  the  knee,  viz.,  to  open  the  joint  and  remove  the  diseased 
tissues  as  completely  as  possible  without  unnecessarily  sacrificing  healthy 
structures. 

Arthrectomy  of  the  elbow  may  be  done  by  different  methods,  but  the  two 
which  will  be  found  most  generally  useful  are  :  1,  two  lateral  incisions  ;  and 
2,  a  single  longitudinal  posterior  incision  with  temporary  resection  of  the 
olecranon.  If  lateral  incisions  be  employed,  they  must  be  made  over  the 
intervals  between  the  condyles  and  the  olecranon  ;  on  the  inner  side  the  ulnar 
nerve  must  be  carefully  preserved,  and  on  the  outer  side  the  incision  must  not 
be  carried  too  low  lest  the  posterior  interosseous  nerve  be  wounded.  If 
temporary  resection  of  the  olecranon  be  practised  the  process  may  be  divided  at 
its  base  with  a  saw  or  chisel,  and  subsequently  re-adjusted  with  a  stout  silver- 
wire  suture.  In  any  case  when  the  joint  has  been  opened  the  tuberculous 
synovial  membrane  is  thoroughly  removed  with  forceps  and  scissors  ;  at  the 
same  time  any  loosened  or  partially  eroded  cartilage  is  cut  away,  and  diseased 
foci  in  the  bones  thoroughly  scraped.  The  incisions  should  be  closed  witli 
sutures  except  at  the  extremities  which  are  left  open  for  drainage,  and  the  subse- 
quent management  of  the  case  will  be  the  same  as  after  excision.  The  treat- 
ment of  tuberculous  disease  of  the  elbow  by  arthrectomy  instead  of  by  formal 
excision  has  been  specially  advocated  in  this  country  by  Cheyne  and  Glutton. 
Of  nine  cases  treated  in  this  way  by  Glutton,  recovery  with  useful  movement 
followed  in  sis  ;  in  two  ankylosis  occurred,  and  in  the  remaining  case  excision 
was  subsequently  required. 

Excision  of  the  Elbow. — In  tracing  the  history  of  the  introduction  of  this 
operation  into  surgical  practice,  we  find,  as  is  the  case  in  several  other  parts, 
that  it  was  first  partially  and  then  wholly  done  for  injury,  and  proposed  by  one 
Surgeon  and  eventually  practised  by  another  for  disease.  Thus  in  1758  or 
1759,  Wainman,  in  a  case  of  compound  dislocation  of  the  joint,  sawed  off  the 
lower  end  of  the  humerus  just  above  the  fossa,  leaving  the  patient  with  a 
flexible  and  useful  arm.  Tyre,  of  G-loucester,  did  the  same,  removing  two 
and  a  half  inches  of  the  lower  end  of  the  humerus,  in  a  case  of  compound 
dislocation.  Justamond,  of  the  Westminster  Hospital,  was  the  first  to  operate 
in  a  case  of  disease :  this  he  did  in  1775,  removing  the  olecranon  and  two 
inches  of  the  ulna.  Park  proposed,  but  did  not  have  an  opportunity  of 
practising,  the  complete  excision  of  the  joint.  This  was  done  for  the  first 
time  by  Moreau,  senior,  in  1794,  and  again  by  Moreau,  junior,  in  1797. 
Little  was  done  from  this  time  until  the  operation  was  revived  by  the 
Surgeons  of  Leeds  ;  in  1818  by  Stanfield,  in  1819  by  Ghorley  and  Hey.  It 
then  made  rapid  progress,  and  was  specially  practised  by  Syme  and  Liston,  and 
the  Surgeons  of  the  Edinburgh  Infirmary. 

This  operation  may  be  required,  1,  for  Chronic  Disease  of  the  Joint ;  2,  for 
Osseous  Ankylosis  ;  and  3,  for  Compound  Fractures  and  Dislocations. 
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1.  Excision  is  required  in  cases  of  tuberculous  disease  if  the  bones  are 
extensively  affected  or  if  recurrence  lias  taken  place  after  arthrectomy  has 
been  performed.  In  young  children  especially  complete  excision  must,  if 
possible,  be  avoided,  and  except  in  neglected  cases  is  rarely  necessary. 
In  some  cases  also  excision  is  required  for  acute  destructive  arthritis 
secondary  to  suppuration  taking  place  outside  the  joint  and  extending  into  it. 
The  elbow  forms  an  exception  to  the  rule  that  excision  of  a  joint  is  not  to  be 
undertaken  while  there  is  a  hope  of  obtaining  a  cure  by  ankylosis.  Provided 


Fig.  551.— Excision  of  elbow-joint.    Sawing  the  luuiierus. 


the  patient  is  otherwise  healthy,  the  operation  may  be  performed  as  soon  as  it 
is  evident  that  the  movements  of  the  joint  will  be  lost  should  recovery  take 
place  under  simple  treatment. 

2.  If  osseous  anl'ijlnsis  have  occurred,  whether  in  the  straight  or  in  the  bent 
position,  excision  may  advantageously  be  practised,  provided  the  patient  is  in 
good  health.  This  operation  was  first  performed  in  1827,  by  Ehea  Barton  of 
Philadelphia.  When  the  elbow  is  ankylosed  in  the  straight  position,  the  arm  is 
quite  useless ;  and  any  operation  by  which  flexion  of  the  limb  can  be  obtained, 
will  add  materially  to  the  patient's  comfort,  rendering  the  hand  available  for 
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most  purposes  of  life.  In  cases  of  angular  osseous  ankylosis  of  the  elbow,  a 
wedge-shaped  piece  of  bone  should  be  removed. 

3.  In  cases  of  compoimd  fracture  or  dislocation  of  the  elbow-joint,  more  or 
less  complete  resection  of  the  protruding,  and  possibly  splintered  fragments, 
may  be  required  (Vol.  I.,  pp.  594  and  680). 

Operation. — Excision  of  the  elbow-joint  may  be  performed  by  the  H>  the 
T-^liaped,  or  the  simple  longitudinal  incision,  or  by  two  longitudinal  incisions. 
Each  method  has  its  advocates.  The  |-|"^lifip^<i  operation  consists  in  making 
a  a  incision  parallel  to,  and  a  little  to  the  radial  side  of,  the  ulnar  nerve, 
another  along  the  outer  side  of  the  joint,  and  uniting  the  two  by  a  cross  cut, 
dissecting  up  and  down  two  square  flaps,  and  cleaning  the  bones  laterally.  It 
was  soon  found  by  Surgeons  that  by  this  method  a  very  iinnecessary  amount 
of  incision  was  practised;  and  accordingly  the  vertical  cut  along  the  outer  side 
was  dispensed  with,  and  the  | — shaped  operation  adopted.  This  consists  iri 
making  the  longitudinal  incision  parallel  to,  and  a  little  to  the  radial  side 
of  the  ulnar  nerve,  and  the  cross  cut  over  t"he  olecranon  to  the  outer  side  of  the 
joint.  Subsequent  experience  has  shown  that  this  incision  may  be  still  further 
simplified,  and  the  operation  reduced  to  a  single  longitudinal  incision  carried 
over  the  centre  of  the  joint  in  the  middle  line  fi'om  above  downwards.  In 
comparing  these  different  methods  of  operating,  I  decidedly  give  the  preference 
to  the  single  longitudinal  incision,  as  being  quite  sufficient  in  all  ordinary  cases 
for  the  complete  and  easy  removal  of  the  articulation.  Both  the 
"T-shaped  incisions  involve,  moreover,  a  complete  transverse  division  of  the 
tendon  of  the  triceps,  in  consequence  of  which  the  power  of  active  extension  of 
the  limb  may  be  lost  after  recovery  from  the  operation.  Should  the  soft 
structures  towards  the  outer  side  of  the  joint  not  yield  sufficiently,  a  cross-cut 
can  at  once  be  made,  so  as  to  liberate  them,  and  give  the  Surgeon  more  room, 
by  turning  up  the  two  triangular  flaps  that  will  thus  be  formed. 

The  following  are  the  successive  steps  of  the  operation  by  the  "f-shaped  and 
single  longitudinal  incisions.  Should  the  former  be  adopted,  either  in  conse- 
quence of  the  situation  of  the  sinuses  or  of  previous  incisions  for  the  relief  of 
abscesses,  the  arm  being  held  across  the  chest,  the  perpendicular  cut  should  be 
made  parallel  to,  and  a  line  or  two  to  the  outer  side  of,  the  ulnar  nerve  ;  being 
commenced  at  least  two  inches  above  the  point  of  the  olecranon,  and  carried 
down  to  about  three  inches  below  it.  The  transverse  incision  may  then  be 
made  directly  across  the  end  of  the  olecranon,  to  the  outer  side  of  the  joint, 
and  extended  as  far  as  the  extremity  of  the  outer  condyle  (Fig.  552).  The 
two  triangular  flaps  thus  made  must  be  dissected  up,  the  knife  being  carried 
close  to  the  bones  (Fig.  553).  The  subsequent  steps  are  the  same  in  the 
operation  by  the  single  longitudinal  incision. 

In  the  operation  by  the  single  lo7igitiiclinal  incision  the  arm  is  held  in  the 
position  just  described,  and  the  incision  is  commenced  from  two  to  three  inches 
below  the  tip  of  the  olecranon  and  carried  directly  over  the  middle  of  that 
process,  terminating  a  similar  distance  above  it.  If  the  parts  are  much 
swollen,  the  length  of  the  incision  must  be  increased  so  as  to  allow  of  the 
sides  being  held  well  apart.  The  incision  must  be  carried  firmly  down  to  the 
bones  so  as  completely  to  divide  the  tendon  of  the  triceps  in  a  longitudinal 
direction.  The  arm  is  then  slightly  extended,  and  soft  parts  cleared  from  the 
inner  side  of  the  joint.  To  do  this  the  thumb  must  be  pushed  into  the  longi- 
tudinal slit  in  the  triceps,  and  the  tendon  thus  put  on  the  stretch  and  shaved 
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away  fi'oin  its  attachment.  If  the  periosteum  is  swollen  and  loosened  by 
inflammation,  this  may  be  wholly  or  in  part  done  with  a  periosteal  elevator,  and 
the  connexion  between  the  tendon  and  the  periosteum  may  be  preserved  ;  more 
commonly,  however,  the  knife  has  to  be  used.  After  the  triceps  is  separated,  the 
remaining  soft  parts  must  be  carefully  turned  off  the  inner  side  till  the  internal 
condyle  comes  into  view.  In  doing  this  the  edge  of  the  knife  should  always  be 
kept  against  the  bones,  or  the  periosteal  elevator  may  be  used,  so  that  the 
ulnar  nerve  may  be  turned  over  the  inner  condyle  without  injury.  If  the 
incision  be  properly  made  and  the  knife  kept  in  contact  with  the  bone,  the 
nerve  ought  not  to  be  exposed  during  the  operation,  more  particularly  as  it  is 
usually  embedded  in  the  inflamed  tissues  surrounding  it.  When  the  inner  side  of 
the  joint  has  been  sufficiently  cleaned  the  soft  parts  must  be  turned  back  in  the 
same  way  on  the  outer  side.  In  doing  this  it  is  very  important  to  save  un- 
injured the  strong  tendinous  expansion  that  passes  from  the  triceps  over  the 


surface  of  the  anconeus,  to  be  attached  to  the  posterior  border  of  the  ulna.  If 
this  be  preserved,  the  connexion  between  the  triceps  and  the  ulna  is  maintained, 
and  the  patient  will  regain  the  power  of  active  extension  of  the  joint  when 
recovery  has  taken  place.  When  the  posterior  part  of  the  joint  has  thus  been 
laid  bare,  the  tip  of  the  olecranon  should  be  removed  by  cutting  forceps,  so  as 
to  give  free  access  to  the  articulation.  The  limb  is  next  flexed  forcibly  till  the 
forearm  touches  the  arm,  the  humerus  being  held  vertically  at  right  angles  to 
the  table  ;  the  forearm  is  at  the  same  time  pulled  towards  the  table.  The 
lateral  ligaments  being  then  divided  by  a  touch  of  the  knife,  the  articular 
surface  of  the  humerus  projects  from  the  wound,  and  can  be  removed  by  a 
narrow  saw  cutting  from  the  anterior  surface.  If  the  sawn  inner  condyle 
form  too  sharp  a  point,  a  small  piece  may  be  removed  with  the  bone-forceps. 
The  bones  of  the  forearm  are  then  forced  out  of  the  wound  by  the  assistant 
and  cleaned  with  the  elevator  or  knife  till  the  cartilage-covered  surfaces  are 
sufficiently  exposed  to  be  removed  by  the  saw.    The  brachial  artery  is  so  corn- 


Fig.  553. — Excision  of 
Elbow  by  | — sliaped  Inci- 
sion. Bonesexposed.  Ulnar 
Nerve  indistinctly  seen. 


Fig.  554. — Excision  of  Elbow-joint  by  Longitudinal 
Incision. 
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pletely  protected  by  the  brachialis  anticus  that  it  could  not  easily  be  wounded, 
but  if  there  is  much  pulpy  swelling  of  the  synovial  membrane  it  will  some- 
times be  found  useful  to  press  a  copper  spatula  between  the  humerus  and  the 
bones  of  the  forearm  to  facilitate  the  exposure  of  their  ends  for  sawing.  The 
ulnar  nerve  is  in  danger  while  the  inner  side  of  the  ulna  is  being  cleaned  for 
the  saw,  and  sometimes  during  the  sawing  of  the  bone,  and  it  must  therefore 
be  guarded  or  drawn  on  one  side  by  a  bent  copper  spatula  or  a  blunt  hook. 
Should  any  sinuses  exist,  especially  towards  the  inner  side  of  the  arm,  they 
had  better  be  left  untouched.  I  have  more  than  once  known  the  ulnar  nerve 
cut  across  by  the  Surgeon  in  laying  open  what  appeared  to  be  very  superficial 
sinuses  in  this  situation. 

In  this  operation  it  is  of  great  consequence,  so  far  as  the  after  utility  of  the 
arm  is  concerned,  not  to  remove  more  of  the  bones  lengthwise  than  is  abso- 
lutely necessary.  The  shaft  of  the  humerus,  for  instance,  should  never  be 
encroached  upon  ;  it  will  be  quite  sufficient  to  limit  the  excision  to  the 
articular  surface.  Should  any  carious  portions  of  bone  extend  beyond  this,  I 
think  it  is  better  to  scoop  them  out  with  the  gouge  than  to  remove  them  in 
any  other  way.  The  excision  of  the  ulna  and  radius  should  not  be  carried  so 
low  as  to  divide  the  insertions  of  the  brachialis  anticus  and  biceps.  After 
opening  the  articulation,  a  practical  question  of  considerable  importance  often 
arises  ;  viz.,  to  what  extent  the  resection  of  the  articular  ends  should  be  carried. 
If  they  be  all  diseased,  there  can  of  course  be  no  doubt  as  to  the  propriety  of 
removing  the  ends  of  the  three  bones.  So,  also,  if  the  humerus  and  ulna  he 
diseased,  the  head  of  the  radius  should  be  cut  off  on  a  level  with  the  section 
of  the  ulna.  But  the  important  point  is,  whether,  in  the  event  of  only  one 
bone  being  implicated,  by  disease  or  injury,  the  Surgeon  should  limit  himself 
to  the  excision  of  this  alone,  or  should  remove  the  other  two.  Formerly,  in 
accordance  with  the  principle  of  conservative  surgery,  that  diseased  or  injured 
parts  alone  should  be  sacrificed,  I  have  advocated  leaving  the  healthy  articular 
ends,  and  only  removing  that  which  was  diseased  ;  but  increasing  experience 
has  convinced  me  that  the  practice  is  eri'oneous,  and  that,  if  the  joint  be  only 
partially  excised,  ankylosis,  or  return  of  the  disease  in  the  bones,  is  very  apt 
to  ensue.  I  would  therefore  advise  that  in  all  cases,  the  whole  of  the  articu- 
lation be  removed,  as  well  as  in  those  cases  in  which  operation  is  required  in 
consequence  of  comminuted  and  compound  fracture  of  only  one  of  the  bones  ; 
as,  for  instance,  when  the  lower  epiphysis  of  the  humerus,  or  the  upper  end  of 
the  ulna  only,  is  the  seat  of  such  injury.  In  excision  of  the  elbow  for 
osseous  ankylosis,  a  piece  of  the  united  bones  about  an  inch  in  length  should 
be  sawn  out ;  the  cuts  should  be  made  at  right  angles  to  the  shafts  of  the 
bones,  and  the  piece  removed  must  include  equal  portions  of  humerus  and  of 
ulna. 

The  operation  by  two  Icderal  incisions  has  been  recommended  by  Hueter  and 
others.  The  advantages  claimed  for  this  method  are  that  it  saves  to  some 
extent  the  injury  to  the  triceps  involved  in  the  other  methods,  that  it  provides 
better  drainage,  and  that  the  scars  are  left  at  the  lateral  aspects  of  the  new 
joint  instead  of  behind.  The  inner  incision  should  be  the  shorter,  and  should 
be  made  first,  the  ulnar  nerve  being  turned  out  of  its  groove  and  the  internal 
lateral  ligament  of  the  joint  divided.  The  outer  incision  should  be  of  con- 
siderable length,  and  should  pass  close  to  the  radial  border  of  the  olecranon. 
Hueter  recommends  that  the  external  lateral  ligament  should  be  divided  and 
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the  head  of  the  radius  removed  first.  The  lower  end  of  the  humerus  can 
then  be  dislocated  and  forced  out  at  the  external  wound,  or  sufficiently  exposed 
to  be  safely  sawn  with  a  narrow-bladed  saw  ;  after  which  the  olecranon  and 
the  upper  end  of  the  ulna  can  be  cleaned  with  the  elevator,  protruded  from 
the  wound,  and  removed. 

In  all  methods  of  operating  it  is  generally  recommended  to  save  as  much  of 
the  periosteum  as  possible.  Oilier  states  that  the  results  obtained  by  sub- 
periosteal resection  are  far  better  than  those  by  the  older  methods.  In 
practice  it  will  be  found  that,  in  excision  for  disease,  whether  the  knife  or 
the  periosteal  elevator  be  used,  if  the  rule  of  keeping  the  instrument  close  to 
the  bone  be  followed,  the  greater  part  of  the  periosteum  will  be  saved,  as  its 
adhesion  is  always  loosened  by  the  inflammation.  In  primary  excisions  for 
injury,  on  the  other  hand,  the  greatest  care  must  be  taken  to  save  the  peri- 
osteum, otherwise  a  flail-like  joint  is  very  apt  to  result. 

In  many  cases  of  excision  of  the  elbow  no  vessels  require  ligature,  though 
there  may  be  free  general  oozing.  I  have  never  seen  troublesome  bleeding. 
Alter  the  operation  the  wound  may  be  closed  with  sutures  and  treated  accord- 
ing to  the  rules  already  laid  down  (p.  376). 

Much  of  the  success  in  the  result  of  the  excision  of  this,  as  of  other  joints, 
will  depend  upon  the  care  and  attention  bestowed  on  the  after-treatment  of 
the  case.  The  object  of  the  treatment  is  to  obtain  a  strong  false  joint  possess- 
ing all  the  natural  movements  of  the  elbow.  In  order  to  do  this  a  somewhat 
different  course  of  treatment  must  be  adopted  in  different  cases.  In  all 
excisious  for  disease,  we  have  to  guard  a;4ainst  ankylosis  ;  undue  mobility  is 
very  rare,  and  I  have  never  seen  it.  In  primary  excisions  for  injury,  a  flail- 
like joint  is  not  uncommon,  especially  if  much  bone  has  been  removed  and  the 
periosteum  not  preserved.  I  have  met  with  it  in  one  case — that  of  a  young 
woman,  the  lower  end  of  whose  humerus  was  completely  disorganized  and  the 
elbow-joint  opened  by  a  fall.  In  this  case  the  lower  epiphysis  of  the  humerus 
was  excised,  together  with  the  articular  ends  of  the  ulna  and  radius.  A  good 
recovery  took  place  ;  but,  although  every  care  was  taken  to  support  the  limb 
on  splints,  a  very  movable  joint  was  left.  In  excisions  for  disease,  or  for  the 
secondary  results  of  wounds,  we  may  in  most  cases  dispense  with  splints.  After 
the  operation,  the  limb  may  be  laid  upon  a  pillow  nearly  in  the  extended  posi- 
tion. Some  of  the  Edinburgh  Surgeons  have  recommended  that  the  limb 
should  be  placed  in  the  fully  extended  position  with  a  very  gentle  weight 
extension  applied  to  the  wrist  to  prevent  the  bones  from  coming  in  actual 
contact  with  each  other.  This  treatment  has  been  tried  in  University  College 
Hospital,  and  found  to  be  very  comfortable  to  the  patient.  At  the  end  of  a 
week  or  ten  days  passive  movement  must  be  commenced.  In  doing  this,  care 
must  be  taken  not  to  grind  the  bony  surfaces  against  each  other  ;  gentle 
extension  must  be  maintained  while  the  angle  of  the  limb  is  altered.  At  first 
it  is  sufficient  merely  to  alter  the  position  of  the  limb,  letting  it  lie  in  the 
flexed  position  one  day  and  in  the  extended  the  next.  As  the  wound  heals  more 
extensive  movements  may  be  carried  out  daily.  Pronation  and  supination 
must  not  be  neglected,  and  in  carrying  out  these  movements  the  ulna  must  be 
hold  steady  with  one  hand  while  the  radius  is  rotated  on  it  by  the  other  baud. 
The  pain  accompanying  passive  movement  is  much  less  if  it  be  commenced 
early  than  if  it  be  delayed  till  fibrous  union  between  the  bones  has  taken 
l)lace.    Splints  are  required  only  if  there  should  be  any  tendency  to  displace- 
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inent  immediately  after  operation,  if  more  than  the  usual  amount  of  bone  has 
been  removed,  or  if  there  should  he  any  tendency  to  excessive  looseness  of  the 
new  joint  after  the  third  week.  The  patient  can  usually  leave  his  bed  at  the 
end  of  the  second  week,  and  the  arm  must  then  be  carried  in  a  sling.  It  is 
deserving  of  notice  that  after  arthrectomy  of  the  elbow  Glutton  has  altogether 
abandoned  passive  movement,  keeping  the  joint  absolutely  fixed  during  the 
healing,  with  good  results. 

In  primary  excisions  for  injury,  a  properly-constructed  splint  is  frequently 
required  for  some  weeks,  as  the  tendency  is  usually  towards  a  flail-like,  fibrous 
union  rather  than  to  ankylosis.  A  splint  jointed  opposite  the  elbow  will  be 
found  useful  in  many  cases  so  as  to  allow  of  variation  of  position  when  neces- 
sary. Pronation  and  supination  must  not  be  neglected,  and  must  be  made 
when  the  splint  is  removed,  as  no  apparatus  has  yet  been  invented  which  will 
allow  of  these  movements  being  carried  out  in  a  normal  way  whilst  it  is 
applied. 

By  the  above  mode  of  treatment  a  useful  false  joint  can  almost  always  be 
obtained.  In  two  cases  which  I  have  had  the  opportunity  of  dissecting,  one 
sixteen  months  and  the  other  two  years  and  a  half  after  the  operation,  it  was 

fouud  that  the  ends  of  the  bones 
were  rounded  and  firmly  held 
together  by  a  capsule  of  dense 
ligamentous  tissue.  In  this  way  a 
most  useful  limb  will  result,  having 
the  four  movements  of  flexion,  ex- 
tension, pronation,  and  supination 
nearly  perfect,  with  but  little  de- 
Fig.  555.— Arm  after  Excision  of  Elbow.  formity,  as  may  be  Seen  by  the 

accompanying  cut  (Fig.  555), 
which  was  taken  nearly  two  years  after  operation  from  a  patient  of  mine. 
A  coachman,  whose  elbow-joint  I  excised,  was  able  to  drive,  to  lift  a  pail  of 
water,  and  to  do  all  the  duties  of  his  employment,  nearly  as  well  as  if  the 
arm  had  retained  its  normal  condition. 

Should  there  be  any  danger  of  ankylosis,  the  patient  may  be  put  under 
chloroform  and  forcible  flexion  and  extension  employed  ;  after  which,  passive 
motion  must  be  kept  up  daily.  If  this  fail  care  must  be  taken  that  the 
ankylosis  occurs  in  ii  flexed  ^^osition. 

Should  recurrence  of  disease  take  place,  resecoion  may  again  be  resorted  to 
with  success.  In  one  case,  indeed,  which  had  been  unsuccessfully  operated  on 
twice  by  other  Surgeons,  I  excised  the  bones  about  the  elbow  for  the  third 
time  with  complete  success,  removing  a  considerable  portion — nearly  three 
inches — of  the  necrosed  shaft  of  the  humerus,  and  the  carious  upper  ends  of  the 
radius  and  ulna.  In  this  case,  which  was  that  of  a  boy  about  fourteen  years 
of  age,  complete  recovery  took  place.  He  had  a  most  useful  arm,  regaining 
the  four  movements  of  the  joint,  pronation,  supination,  flexion,  and  extension, 
and  this  notwithstanding  his  being  of  a  most  strumous  habit.  Six  months 
after  the  excision  amputation  of  the  thigh  was  performed  for  disease  of  the 
femur,  and  he  eventually  died  at  the  end  of  two  and  a  h;df  years,  of  caries  of 
the  spine. 

Besults. — Excision  of  the  elbow-joint,  as  far  as  life  is  concerned,  is  a  very 
successful  operation.    The  result,  when  it  is  practised  for  compound  fracture 
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or  dislocation,  has  already  been  stated  in  Vol.  I.,  pp.  590  and  680.  When 
practised  for  disease  it  is  equally  satisfactory  ;  and  indeed  death  can  occur 
only  from  some  accidental  complication,  such  as  may  follow  any  operation. 
I  have  lost  only  one  patient  out  of  very  many  in  whom  I  have  excised 
the  elbow-joint.  The  principal  danger  after  this  operation  arises  from 
diffuse  suppuration  in  the  medullary  canal  of  the  humerus.  I  have  seen 
this  happen  in  two  fatal  cases  in  the  practice  of  others,  pyseraia  developing 
in  both  instances  ;  and  in  a  third,  in  which  the  patient  lost  his  life,  it  is 
probable  that  death,  which  was  attributed  to  pneumonia,  occurred  fi'om  the 
same  cause. 

DISEASES    OF    THE    RADIUS    AND  ULNA. 

The  various  inflammatory  diseases  to  which  bones  are  liable  occasionally 
affect  the  radius  and  ulna.  Syphilitic  nodes  are  sometimes  met  with  on  the 
subcutaneous  border  of  the  ulna,  and  extensive  tuberculous  caries  of  either 
bone  may  occur.    Acute  necrosis  is  much  less  common  than  in  the  humerus. 


Fig.  5.51!. — Arm  I'loin  wiiicli  Riidius  has  benn  removed. 


Pig.  .357.— The  Radius  after  Removal. 

Sarcoma  of  these  bones  is  rare  ;  when  central  it  generally  involves  the  lower 
end.  When  the  disease  is  subperiosteal,  amputation  should  be  performed 
through  the  elbow-joint  or  in  the  lower  third  of  the  arm,  but  in  the  treatment 
of  a  central  tumour  resection  of  the  affected  portion  of  the  bone  may  be 
practised.  In  a  case  of  myeloid  sarcoma  of  the  radius  which  had  become 
adherent  to  the  ulna,  Morris  successfully  performed  partial  resection  of  both 
bones,  the  radius  being  divided  below  the  insertion  of  the  supinator  brevis  ;  a 
very  useful  limb  resulted. 

Complete  excision  of  one  or  other  of  the  bones  of  the  forearm  has  occa- 
sionally been  practised  with  advantage,  leaving  a  sufficiently  useful  limb  with 
good  power  in  the  hand.  Carnochan  of  New  York  and  Jones  of  Jersey  have 
successfully  excised  the  whole  ulna.  In  a  case  recorded  by  Weist  (U.S.), 
I  nearly  the  whole  uhia  was  removed  on  account  of  a  gunshot  wound.  Care  was 
taken  to  jjreserve  as  much  as  possible  of  the  periosteum  ;  and  reproduction  of 
the  bone,  forming  a  very  useful  limb,  had  taken  place  at  the  end  of  a  year. 
Butts  of  Virginia  has  removed  the  whole  radius.  In  a  woman  who  was  under 
my  care  about  twenty  years  ago,  I  also  successfully  resected  the  whole  radius, 
with  the  exception  of  its  articular  head,  which  was  sound  (Fig.  557) ;  and  a 
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useful  arm,  of  which  the  annexed  figure  is  a  good  representation,  was  left 
(Fig.  556).  After  a  time  the  hand  gradually  inclines  towards  the  radial  side 
of  the  arm  ;  but,  although  the  articulation  between  it  and  the  forearm  is  but  a 
slender  one  through  the  medium  of  the  ulna,  a  very  useful  member  will  be  left. 
These  operations  do  not  require  any  specific  rules  for  their  performance  ;  the 
bone  is  exposed  by  a  long  incision  in  the  direction  of,  and  made  by  slitting  up, 
the  sinuses  that  burrow  amongst  the  muscles,  and  is  then  carefully  dissected 
out  from  the  parts  amongst  which  it  Hes  ;  especial  care  being  taken  to  preserve 
the  periosteum  and  any  new  bony  deposits  that  may  already  have  been  formed. 
In  one  case  in  which  the  elbow-joint  was  involved,  and  the  radms  diseased, 
instead  of  amputating  the  limb  I  obtained  an  excellent  result  by  excision  of 
the  articulation  as  well  as  of  the  affected  bone.  The  patient,  a  builder  about 
thirty  years  of  age,  was  able,  four  years  after  the  operation,  to  use  his  hand 
not  only  for  all  the  ordinary  purposes  of  life,  but  also  in  his  trade. 

The  Olecranon  has  been  successfully  removed  in  some  instances ;  for  dis- 
ease by  Birkett  of  Guy's  Hospital ;  and  on  account  of  non-union  after  fracture 
by  Newman  of  Stamford.    In  each  case  a  useful  arm  was  retained. 

DISEASES    OF    THE  WEIST-JOINT. 

Tuberculous  disease  of  the  wrist  is  more  common  in  adults  than  in 
children,  Watson  Cheyne  believes  that  the  disease  is  often  primarily  synovial 
and  that  when  it  commences  as  an  osseous  deposit,  this  is  usually  in  the  lower 
end  of  the  radius  or  in  the  base  of  one  of  the  metacarpal  bones,  especially  the 
second  and  third.  Although  the  disease  rarely  begins  in  the  carpus,  this  is 
usually  secondarily  affected  through  its  synovial  cavities.  It  is  an  important 
fact  that  in  tuberculous  disease  of  the  wrist  the  surrounding  tendon  sheaths 
may  become  extensively  affected,  whilst  in  other  cases  the  primary  disease 
seems  to  be  a  tuberculous  teno-synovitis,  the  joint  being  involved  secondarily. 
In  some  instances  also  the  joint  disease  has  followed  chronic  effusion  into  the 
sheath  of  the  flexor  tendons,  the  so-called  "  compound  ganglion."  In  these 
cases  the  distended  sheath  has  contained  melon-seed  bodies,  a  condition  which 
is  itself  in  all  probability  often  tuberculous. 

In  cases  of  tuberculous  disease  of  the  wrist  requiring  operative  interference 
excision  has  given  good  results  in  adults.  In  children,  as  we  have  seen,  the 
disease  is  rare  and  should  be  treated  as  far  as  possible  by  partial  operations. 
Amputation  will  sometimes  be  found  necessary  when  the  disease  is  very  exten- 
sive or  when  recurrence  has  occurred  after  excision. 

Excision  of  the  Wrist  formerly  found  less  favour  with  Surgeons  than 
the  removal  of  other  joints.  The  objections  raised  to  it  were,  first,  that  in 
caries  of  the  carpus  the  disease  very  often  extends  rapidly,  with  great  consti- 
tutional disturbance,  to  all  the  small  bones  that  enter  into  its  formation,  and 
consequently  partial  operations  rarely  succeeded  in  curing  the  disease  ;  and 
secondly,  that  owing  to  the  superficial  character  of  the  articulation,  and  its 
close  connexion  with  the  flexor  and  extensor  tendons,  methodical  operations 
by  the  older  methods  were  almost  invariably  followed  by  a  stiff  and  useless  hand. 
Further  experience  has,  however,  shown  that  complete  excision  of  the  carpus 
with  the  lower  ends  of  the  bones  of  the  forearm,  and  the  bases  of  the  meta- 
carpal bones,  may  in  suitable  cases  be  undertaken  with  a  good  prospect  of 
preserving  a  useful  hand.    I  had  a  case  in  1858,  in  the  person  of  a  middle-aged 
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man  in  whom  the  whole  carpus  and  a  portion  of  the  bases  of  the  metacarpal 
bones  were  removed,  and  who  recovered  with  a  very  useful  hand,  with  some 
power  of  flexing  and  extending  the  wrist,  and  with  very  considerable  mobility 
of  the  fingers.  To  Lister,  and  to  West  of  Birmingham,  however,  is  due  the 
merit  of  proving  the  practicability  of  the  operation.  The  mode  of  operating 
planned  by  the  former  of  these  Surgeons  will  be  described  here.  But  before 
giving  the  details  of  this  operation,  it  may  be  well  to  mention  the  principles 
on  which  it  is  founded.  On  looking  at  the  movements  of  the  wrist-joint,  it  will 
be  seen  that  they  ai-e  somewhat  limited  in  extent,  so  that  if  tolerably  firm 
fibrous  ankylosis  can  be  obtained  between  the  lower  ends  of  the  radius  and  ulna 
and  the  upper  ends  of  the  metacarpal  bones,  the  normal  amount  of  movement 
is  maintained.  Should  these  mo^'ements  be  lost  or  should  the  union  be  so  loose 
as  to  necessitate  the  application  of  a  rigid  apparatus  to  support  the  wrist,  the 
hand  may  still  be  perfectly  useful,  the  lost  movement  of  the  wrist  being  supple- 
mented by  those  of  flexion  and  extension  at  the  elbow.  But  the  hand  cannot 
be  useful  if  the  flexion  and  extension  of  the  fingers  be  seriously  interfered  with. 
The  essential  principle  of  Lister's  operation  is  to  preserve  uninjured  all  the 
tendons  concerned  in  the  movements  of  the  thumb  and  fingers.  If  we  lookr 
at  the  tendons  that  surround  the  wrist,  we  shall  find  them  divisible  into  five 
groups:  1.  Those  special  to  the  thumb;  2.  The  extensors  of  the  fingers; 
3.  The  flexors  of  the  fingers  ;  4  and  5.  The  extensors  and  the  flexors  of  the 
wrist.  Now  the  incisions  are  so  planned  as  to  save  the  whole  of  the  first  three 
groups,  and  to  divide  only  the  tendons  of  the  wrist  proper,  and  these  are  cut  so 
close  to  their  insertions  that  as  a  rule  they  form  new  attachments  and  resume 
their  functions  as  recovery  takes  place. 

Lister's  Operation. — From  the  result  of  two  cases  of  severe  injury  to  the 
wrist-joint,  which  recovered  with  useful  hands.  Lister  was  led  to  the  conclu- 
sion that,  with  proper  after-treatment,  the  tendons  about  the  wrist  might  be 
very  freely  handled  without  permanent  stiffness  resulting.    At  the  same 
time,  he  hoped  by  removing  the  whole  of  the  cartilaginous  surfaces  to  be  able 
to  prevent  recurrence  of  the  disease — which  is  the  common  ending  of  cases  of 
partial  excision  of  the  wrist-joint  for  caries  of  the  carpus.    At  the  time  when 
he  published  his  papers,  he  had  performed  the  operation  of  excision  of  the 
wrist  fifteen  times.    The  method  of  operating  was  essentially  the  same  in 
all  ;  various  small  details  being  altered  as  experience  suggested.    The  opera- 
tion, as  he  now  performs  it,  is  done  as  follows.    Esmarch's  bandage  and 
tourniquet  should  be  applied,  as  without  them  the  oozing  of  blood  interferes 
considerably  with  the  operation.  Any  adhesions  of  the  tendons  then  existing 
must  be  forcibly  broken  down  by  mo\'ing  the  joints.    An  incision  is  now  made 
"from  about  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a  level  with  the 
styloid  process,  downwards  and  outwards  towards  the  inner  side  of  the 
metacarpo-phalangeal  articulation  of  the  thumb  ;  but,  on  reaching  the  line  of 
the  radial  border  of  the  metacarpal  bone  of  the  index  finger,  it  is  carried  down- 
wards longitudinally  for  half  the  length  of  that  bone."    This  incision  should 
commence  in  the  angle  formed  by  the  tendons  of  the  common  extensor  of  the 
fingers  and  the  extensor  longus  pollicis,  and  the  upper  part  should  run  parallel 
to  the  latter  tendon,  but  without  injuring  it.    The  tendon  of  the  extensor 
carpi  radialis  brevior  will  be  cut,  but  that  of  the  longior  will  escape  for  the 
present,  and  the  angle  formed  by  the  two  parts  of  the  incision  should  be  close 
to  the  inner  side  of  its  insertion.    If  the  first  part  of  the  incision  be  carried 
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too  far,  there  is  danger  of  woundiug  the  radial  artery.  Tlie  soft  parts  are  then 
to  be  separated  carefully  from  the  bones  on  the  radial  side  of  the  incision,  the 
tendon  of  the  extensor  carpi  radialis  longior  being  now  cut  as  close  to  its 
insertion  as  possible.  The  tendon  of  the  extensor  longus  pollicis  and  the 
radial  artery  are  to  be  pushed  outwards  out  of  the  way.  The  trapezium  must 
then  be  separated  from  the  rest  of  the  carpus  by  cutting  in  the  longitudinal 
part  of  the  incision  with  the  bone-forceps.  The  soft  parts  on  the  ulnar  side  of 
the  radial  incision  are  now  to  be  dissected  up  as  far  as  can  conveniently  be 
done,  the  remainder  being  raised  from  the  ulnar  incision.  While  this  is  being 
done,  the  tendons  must  be  relaxed  by  extending  the  joint.  The  trapezium  is 
not  to  be  removed  yet,  as  any  attempt  to  dissect  it  out  before  removing  the 
rest  of  the  carpus  would  endanger  the  radial  artery  and  the  tendon  of  the  flexor 
carpi  radialis.    The  ulnar  incision  is  next  to  be  made.    It  must  be  a  free 
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incision,  commencing  at  least  two  inches  above  the  end  of  the  ulna  and 
immediately  to  the  palmar  aspect  of  the  bone,  and  being  carried  directly 
downwards  between  the  flexor  carpi  ulnaris  and  the  ulna,  and  then  straight  on 
as  far  as  the  middle  of  the  palmar  aspect  of  the  fifth  metacarpal  bone.  The 
tendons  and  soft  parts  on  the  dorsum  of  the  carpus  are  now  to  be  completely 
raised.  In  doing  this  the  tendons  must  be  relaxed,  and  they  are  to  be  raised  as 
little  as  possible  from  the  radius  or  metacarpus.  The  extensor  carpi  ulnaris  is 
to  be  cut  as  near  its  insertion  as  possible,  and  the  dorsal  and  internal  lateral 
ligaments  may  now  be  divided.  Then  the  soft  parts  are  to  be  raised  from  the 
palmar  aspect.  The  knife  must  be  carried  close  to  the  ulna,  so  as  not  to 
wound  the  artery  and  nerve.  The  pisiform  bone  is  to  be  separated  and  left 
attached  to  the  tendon  of  the  flexor  carpi  ulnaris,  which  is  not  to  be  cut.  The 
flexor  tendons  are  to  be  raised  from  the  metacarpal  boues,  but  in  doing  this 
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;he  hook  of  the  unciform  bon?  must  be  clipped  off  with  the  bone-forceiDS,  and 
;are  must  be  taken  not  to  cut  below  the  bases  of  the  metacarpal  bones,  for 
'ear  of  wounding  the  deep  palmar  arch.  The  tendons  must  be  relaxed  during 
ihis  part  of  the  operation  hj  flexing  the  wrist.  The  bone-forceps  may  now 
30  introduced,  first  between  the  carpus  and  radius,  and  then  between  the 
;arpus  and  metacarpus  ;  by  this  means  the  whole  of  the  carpal  bones  (except 
;hc  trapezium  and  the  pisiform  bone)  are  separated  from  their  connexions,  and 
iiay  be  extracted  in  one  mass  with  a  large  pair  of  sequestrum-forceps,  any 
bands  which  retain  them  being  touched  with  the  knife. 

The  ends  of  the  radius  and  ulna  may  now  easily  be  protruded  from  the 
:;luar  wound.  If  on  examination  they  be  found  only  slightly  diseased,  the 
Lilna  may  be  sawn  obliquely  so  as  to  remove  only  its  articular  surface  and  to 
.eave  almost  the  whole  of  the  styloid  process.  A  thin  slice  may  be  taken  off 
the  end  of  the  radius,  so  as  to  remove  only  the  cartilaginous  surface  ;  and  its 
articular  surface  for  the  ulna  may  be  cut  away  longitudinally  with  the  bone- 
Forceps  or  a  chisel.  By  leaving  the  ulna  as  long  as  possible  and  by  saving  the 
styloid  process,  the  tendency  to  displacement  of  the  hand  to  the  ulnar  side  is 
somewhat  counteracted.  If  the  bones  be  extensively  diseased,  the  gouge  and 
l)one-pliers  must  be  used  freely,  The  next  step  is  expose  the  bases  of  the 
metacarpal  bones,  and  to  treat  them  in  the  same  way  as  the  radius  and  ulna, 
saving  as  much  bone  as  possible,  but  removing  all  cartilaginous  surfaces  with 
a  narrow-bladed  saw.  The  second  and  third  are  most  easily  protruded  from 
the  radial,  and  the  fourth  and  fifth  from  the  ulnar,  wound.  The  trapezium 
may  then  be  dissected  out,  being  held  in  a  sti'ong  pair  of  forceps.  In  doing 
this  care  must  be  taken,  first,  not  to  wound  the  radial  artery,  which  is  in  close 
relation  with  its  outer  side ;  and,  secondly,  not  to  cut  the  tendon  of  the  flexor 
uaipi  radialis,  which  lies  in  its  groove.  When  the  trapezium  is  removed,  the 
base  of  the  metacarpal  bone  of  the  thumb  may  be  pushed  up  and  cut  off  with 
the  bone-forceps  or  a  small  saw.  It  is  better  to  remove  it,  as  it  may  suffer  from 
recurrence  of  the  disease,  and  by  its  removal  the  thumb  is  reduced  in  length  to 
the  same  extent  as  the  fingers.  Lastly,  the  pisiform  bone  may  be  examined, 
and  either  removed  entirely,  or  its  cartilaginous  surface  cut  off,  as  the  case 
requires.  During  the  operation,  the  only  tendons  necessarily  divided  are  the 
extensors  of  the  wrist.  The  flexor  carpi  radialis  may  escape,  from  its  attach- 
ment being  situated  low  on  the  bases  of  the  second  and  third  metacarpal  bones, 
and  the  flexor  ulnaris  is  left  attached  to  the  pisiform  bone.  All  the  extensors 
of  the  thumb  should  be  uninjured.  All  the  tendons  necessarily  divided  must 
be  cut  as  long  as  possible,  so  that  they  may  form  new  attachments  in  the  most 
advantageous  positions  ;  and,  in  raising  the  flexor  and  extensor  tendons,  they 
must  be  disturbed  as  little  as  possible. 

After-treatment. — The  radial  wound  may  be  closely  united  with  sutures. 
The  ulnar  wound  may  be  closed  at  each  end,  but  the  middle  of  the  wound  is 
to  be  kept  open  by  means  of  an  india-rubber  drainage-tube  to  allow  fi-ee  exit 
of  discharge.  The  hand  is  to  be  placed  on  a  splint.  The  most  convenieno 
is  a  simple  wooden  splint,  "  with  an  obtuse-angled  piece  of  thick  cork  "  stuck  on 
it  so  as  to  maintain  the  hand  in  a  state  of  semi-flexion,  with  the  wrist  slightly 
extended  (Fig.  500).  The  thumb  is  supported  by  a  bar  of  cork  stuck  on  the 
under  surface  so  as  to  project  at  the  side  (Fig.  561).  The  two  great  objects 
in  after-treatment  are  to  get  the  fingers  perfectly  movable  and  the  wrist  firm. 
For  these  purposes  passive  motion  must  be  commenced  as  early  as  the  second 
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day  in  the  fingers,  each  being  bent  and  extended  every  day  fully,  while  the 
M'rist  is  kept  firmly  on  the  splint  and  disturbed  as  little  as  possible  during  the 
treatment  of  the  fiugers.  Special  care  must  be  taken  to  flex  the  metacarpo- 
phalangeal articulations,  which  are  very  apt  to  remain  stiff.  Pronation  and 
supination  must  not  be  too  long  neglected.  Passive  motion  must  be  maintained 
as  long  as  there  is  any  tendency  to  the  formation  of  adhesions  in  the  sheaths 
of  the  tendons.  As  the  hand  becomes  stronger,  the  part  of  the  splint  sup- 
porting the  fingers  may  be  cut  off.  The  patient  must  continue  to  use  some 
support  as  long  as  he  feels  any  weakness  in  the  wrist.  There  is  often  some 
tendency  to  dropping  of  the  wrist  to  the  ulnar  side,  which  is  best  counteracted 
by  a  properly  constructed  gutta-percha  splint.  The  thumb  is  apt  to  be  drawn 
in  towards  the  index  finger  ;  this  must  be  prevented  by  a  thick  pad  of  lint 
kept  from  the  earliest  time  between  the  two. 

The  essential  points  are,  first,  exact  attention  to  all  the  details  of  the  opera- 
tion, and  next,  a  careful  and  patiently  conducted  after-treatment. 

Other  methods  of  excising  the  wrist  have  been  introduced  by  Oilier  and 


Fig.  560.--Lister's  Splint  with  Covk  Support  for  Hand. 


Fig.  oUl.—HaiKl  after  Excision  oi:  Wrist,  laid  on  Splint. 


Langenbeck,  the  former  by  means  of  two  dorsal  incisions,  the  latter  by  a  single 
dorsal  incision  along  the  outer  border  of  the  tendon  of  the  extensor  indicis. 

Results. — Since  Lister  described  his  method  of  operating,  excision  of  the 
wrist  for  disease  has  become  a  recognized  operation  of  Surgery,  and  has  been 
practised  successfully  by  "West  (five  cases),  Gillespie,  and  many  other  Surgeons. 
In  military  surgery,  however,  according  to  the  statistics  of  the  American  war, 
the  results  of  the  operation  have  been  far  from  encouraging  in  regard  to  the 
amount  of  mobility  left  to  the  hand. 

CONSERVATIVE    SURGERY    OF    THE  HAND. 

In  the  removal  of  diseased  or  injured  porlions  of  the  liand,  it  is,  as  a  general 
rule,  of  the  greatest  importance  to  sacrifice  as  little  as  possible  of  the  healthy 
or  uninjured  structures.  In  all  operations  on  the  hand,  indeed,  we  must  keep 
two  great  principles  in  view — the  preservation  of  the  utility  of  the  member, 
and  the  maintenance,  as  far  as  practicable,  of  its  symmetry.     Utility  is 


CONSERVATIVE  SURGERY  OF  THE  HAND. 


401 


necessarily  the  primary  consideration  ;  but  if  a  part  be  not  useful,  it  may,  as 
in  the  case  of  the  head  of  the  middle  metacarpal  bone  in  amputation  of  the 
corresponding  finger',  be  sacrificed  for  the  purpose  of  preserving  the  symmetry 
of  the  maimed  limb.  The  hand  is  the  organ  of  prehension  and  of  touch  ;  and 
in  all  operations  performed  on  it  ^ve  should  endeavour,  as  far  as  practicable,  to 
preserve  its  efficiency  in  both  these  respects.  It  is  also  of  importance  to  bear 
in  mind  that  two  great  classes  of  actions  can  be  carried  out  by  the  hand — 
those  that  require  force,  and  those  that  require  delicacy  of  manipulation  rather 
than  strength.  By  a  surgical  operation  we  may  sometimes  succeed  in  pre- 
serving one,  though  we  are  compelled  to  sacrifice  the  other.  Thus,  by  partial 
excision,  we  may  leave  a  hand  that  would  enable  a  clerk  to  hold  his  pen, 
though  it  would  be  almost  useless  to  a  labourer  or  blacksmith. 

We  may  consider  the  hand  as  being  composed  of  two  constituents — the 
hand  proper,  and  the  Thuml the  thumb  being  an  opponent  to  the  I'est  of  the 
member,  without  which  its  utility  is  comparatively  limited.  Hence,  in  all 
cases  of  injury  or  disease  implicating  the  thumb,  every  effort  ought  to  be 
made  to  preserve  it.  Even  if  it  be  left  stiffened  and  incapable  of  flexion 
at  the  interphalangeal  joint,  it  will  be  a  most  useful  opponent  to  the  rest  of 
the  hand.  Should  it  be  found  necessary  to  shorten  it,  care  must  be  taken  that 
as  little  as  possible  is  removed  ;  a  portion  of  a  phalanx,  or  its  metacarpal  bone 
even,  is  of  essential  utility  in  giving  strength  and  breadth  to  the  grasp  of  the 
hand.  In  cases  of  disease,  a  very  useful  member  may  be  left  by  the  removal  of 
a  portion  or  the  whole  of  the  ungual  phalanx,  of  the  metacarpo-phalangeal 
articulation,  or  even  by  the  excision  of  the  metacarpal  bone,  the  phalanges 
being  left.  These  various  operations  are  easy  of  performance :  an  incision 
through  the  diseased  and  disorganised  soft  parts  will  expose  the  necrosed  bone 
or  carious  joint,  which  must  be  removed  by  cutting-pliers  or  a  narrow  saw. 

When  the  thumb  has  been  forced  back,  or  badly  lacerated  by  powder- 
flask  or  gun-barrel  explosions,  it  may  often  be  saved  by  being  replaced  and 
maintained  in  position  on  a  splint,  with  some  form  of  antiseptic  dressing 
applied  to  it  ;  and,  should  amputation  be  required,  it  must  be  done  in 
accordance  with  the  rule  just  mentioned — of  saving  as  much  as  possible  of  the 
injured  part. 

In  the  conservative  surgery  of  the  Fingers  the  preservation  of  flexion  and 
extension  in  the  part  left  is  the  main  thing  to  be  aimed  at  ;  a  rigid  stump  is 
always  in  the  way.  The  preservation  of  these  movements  becomes  more 
important  in  proportion  as  the  palm  is  approached.  It  is  of  greater  consequence 
that  the  proximal  phalanx,  which  carries  the  rest  with  it,  should  be  capable  of 
being  bent  into  the  palm,  than  that  the  distal  can  be  flexed  on  the  second.  If 
the  proximal  phalanx  can  be  bent  down,  a  very  small  degree  of  movement  in 
the  distal  one  will  be  sufficient  to  furnish  pliability  enough  in  the  finger  to 
make  it  a  useful  member  ;  but  if  the  proximal  one  be  stiffened,  no  amount  of 
mobility  in  the  distal  phalanx  can  make  it  useful. 

In  preserving  these  movements,  it  is  necessary  to  be  particularly  careful  of 
the  sheaths  of  the  tendons.  If  these  be  opened  or  injured,  it  will  generally  be 
found  either  that  the  tendon  sloughs,  or  that  it  becomes  adherent  to  its  sheath 
in  such  a  way  that  movement  is  lost,  or  greatly  impaired. 

The  only  phalanx  that  can  be  excised  with  advantage  is  the  distal  one.  It 
often  happens,  in  the  destructive  disorganization  which  results  from  whitlow, 
that  this  necroses  ;  when,  instead  of  amputating  the  end  of  the  flnger,  it  may 
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be  removed  by  an  incision  on  its  palmar  aspect.  Disease  of  the  phalangeal 
articulations  usually  leads  to  amputation  of  the  affected  finger.  The  rules  for 
performing  these  various  operations  have  already  been  laid  down  in  Vol.  I., 
pp.  93  et  seq.,  to  which  I  must  refer  the  reader. 

Resection  of  the  Metacarpal  Eone,  either  of  the  thumb  or  index  finger, 
without  the  removal  of  the  corresponding  digit,  is  occasionally  required,  more 
particularly  in  cases  of  injury  ;  it  may  readily  be  done  by  making  a  longitudinal 
incision  over  the  dorsal  aspect  of  the  bone  to  be  removed,  carefully  detaching 
it  from  surrounding  parts  by  keeping  the  edge  of  the  knife  close  against  the 
bone,  avoiding  the  tendons,  and  then  either  disarticulating,  or  (what  is  pre- 
ferable) cutting  across  the  neck  of  the  carpal  end  of  the  bone,  turning  it  out, 
and  separating  it  from  any  distal  attachments  which  it  may  retain.  After  the 
removal  of  the  metacarpal  bone  of  the  index  finger  in  this  way,  but  little 
deformity  results,  and  a  very  useful  hand  will  be  left,  more  particularly  in 
children,  on  whom  I  have  more  than  once  practised  this  partial  resection  with 
success.  If  the  periosteum  be  saved,  the  bone  may  be  to  some  extent  repro- 
duced, but  in  order  to  obtain  this  result  it  is  necessary  to  keep  the  finger 
drawn  forwards  by  an  elastic  extending  apparatus,  to  prevent  the  first  phalanx 
from  being  pulled  back  on  to  the  carpus  by  the  muscles  attached  to  it. 

Tuberculous  Dactylitis. — This  affection,  which  is  often  spoken  of  as 
"  strumous  dactylitis  "  and  constituted  one  condition  termed  Spina  ventosa 
by  the  older  writers,  usually  commences  as  a  tuberculous  osteomyelitis  of  a 
metacarpal  bone  or  phalanx.  It  is  very  common  in  young  children  and 
several  bones  are  often  affected.  It  is  characterized  by  a  gradually  increasing 
fusiform  enlargement  of  the  affected  bone.  The  adjacent  joints  usually  escape 
and  in  many  cases  spontaneous  cure  occurs  with  a  shortened  but  useful  finger. 
In  the  early  stages  the  treatment  should  consist  in  attention  to  the  general 
health  and  the  administration  of  cod-liver  oil ;  the  affected  finger  should  be 
fixed  on  a  small  spHnt.  If  a  chronic  abscess  form  this  must  be  opened,  and 
then  by  enlarging  the  track,  which  will  usually  be  found  leading  into  the 
expanded  bone,  the  tuberculous  granulation  tissue  and  any  existing  sequestrum 
can  be  thoroughly  scraped  out.  A  lasting  dressing  should  then  be  applied 
and  in  the  majority  of  cases  a  good  result  will  follow.  Amputation  is  rarely 
necessary  unless  a  joint  is  involved. 
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CHAPTER  L. 


DISEASES  OF  THE  BONES  AND  JOINTS  OF  THE  LOWER 

EXTREMITY. 

In  this  chapter  are  considered  the  cHnical  features  presented  by  the  various 
affections  of  tlie  important  bones  and  articulations  of  the  lower  limb,  and  the 
different  operative  procedures  required  in  their  treatment.  In  the  considera- 
tion of  this  subject  it  is  essential  to  bear  in  mind  that  the  object  of  all 
treatment  must  be  to  secure  a  good  basis  of  support,  of  sufficient  length  and 
stability.  The  conservative  operations  performed  differ  thus  in  some  important 
respects  from  those  that  are  practised  on  the  upper  extremity.  In  the  latter, 
the  preservation  of  the  hand,  even  though  in  a  mutilated  condition,  is  the 
object  at  which  the  Surgeon  aims  ;  and,  provided  this  be  attained,  it  matters 
comparatively  little  how  much  the  arm  may  be  shortened  or  impaired  in  power. 
In  the  lower  extremity,  however,  strength,  length,  and  solidity  are  essential  to 
the  patient's  comfort  and  utility,  and  unless  these  can  be  secured,  his  interests 
are  better  served  by  the  removal  of  the  limb,  and  the  adaptation  of  some 
artificial  contrivance,  than  by  leaving  a  shortened,  wasted,  and  crippled 
member,  which  is  unable  to  support  the  weight  of  the  body. 

DISEASE    OF    THE    SACRO-ILIAC  JOINT. 

Disease  of  the  Sacro-iliac  Joint  is  a  rare  affection.  Although  it  was 
mentioned  by  earlier  writers,  it  is  to  Nelaton  that  we  are  indebted  for  the 
first  detailed  description  of  the  disease.  It  has  in  many  cases,  no  doubt,  been 
confounded  with  some  of  the  varieties  of  disease  of  the  hip  or  spine.  Makins 
finds  that  of  1622  cases  of  joint  disease  treated  in  St.  Thomas's  Hospital  during 
the  ten  years  1881  to  1890,  in  only  13  was  this  joint  afi'ected,  whilst  the  hip 
was  diseased  in  660.  Barker  found  the  same  number  of  cases  in  a  similar 
period  at  University  College  Hospital.  The  disease  appears  to  be  most  com- 
monly met  with  in  young  adults,  and  I  have  myself  never  seen  it  in  young 
children.  In  Barker's  thirteen  cases  the  ages  varied  between  15  and  52,  the 
average  being  27  ;  whilst  of  Makins's  cases  two  were  between  5  and  10,  four 
between  10  and  20,  four  between  20  and  30,  one  between  ;3n  and  40,  and  two 
between  40  and  50.  The  two  sexes  appear  to  be  about  equally  affected  :  thus 
adding  57  cases  collected  by  Poore  of  New  York  to  those  above  mentioned  we 
have  a  total  of  83  cases — 41  males  and  42  females. 

Pathology. — Acute  destructive  inflammation  of  the  sacro-iliac  joint  is  said 
to  have  occurred  as  the  result  of  pytemic  infection,  and  it  may  follow  the 
direct  invasion  of  the  joint  by  an  abscess  in  the  neighbourhood.  An  example 
of  this  form  of  disease  occurred  recently  in  University  College  Hospital. 
A  woman  died  of  pytemia  on  the  thirty-seventh  day  after  parturition.  At  the 
post-mortem  examination  septic  phlebitis  of  the  vaginal  veins  and  the  internal 
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Sacro-iliac  Disease  in  its 
.  562.— Sacrum. 


Ilium. 


iliac  vein  was  found  on  the  right  side,  resulting  from  a  small  laceration  of  the 
upper  part  of  the  vaginal  wall.  In  addition  to  this  there  was  an  abscess 
beneath  the  periosteum  of  the  right  iliac  fossa,  which  had  extended  inwards  to 
the  hollow  of  the  sacrum  and  into  the  right  sacro-iliac  joint,  the  cartilage  of 
which  was  eroded. 

In  the  chronic  forms,  with  which  we  are  here  solely  concerned,  the  disease 

is  undoubtedly  tuberculous  in  nature. 
It  may  commence  primarily  in  the 
pelvic  bones,  in  the  articular  structures 
of  the  sacro-iliac  junction,  or  between 
the  lateral  epiphysial  plate  of  the 
sacrum  and  the  body  of  the  bone, 
which  do  not  unite  till  the  twenty-fifth 
year.  The  annexed  di'awings  (Figs. 
562,  563),  taken  from  a  boy  who  died 
of  tetanus  from  the  irritation  of  an 
issue,  six  weeks  after  the  commence- 
ment of  disease  in  the  sacro-iliac 
articulation,  show  erosion  of  the  cartilages  in  patches.  The  next  drawing 
(Fig.  564),  taken  from  a  man  about  30  years  of  age,  who  died  of  this  affection 
after  nearly  two  years  of  suffering,  shows  the  disease  in  its  most  advanced 
stage.  The  bones  were  bare  and  rough,  but  not  necrosed  ;  they  were 
completely  deprived  of  their  incrusting  cartilage.  There  was  no  deep  erosion 
of  them,  no  cavity,  no  sign  of  tuberculous  infiltration  ;  no  evidence,  in 

fact,  of  primary  osseous  disease. 
The  ligamentous  structures  of  the 
articulations  were  only  partially 
destroyed.  The  interosseous  liga- 
ment especially  was  in  a  sound 
state  ;  it  had  preserved  to  a  great 
extent  its  firmness,  and  required 
to  be  divided  with  the  scalpel  in 
order  to  expose  the  interior  of  the 
joint  and  the  opposed  osseous 
surfaces.  The  structures  that 
appeared  chiefly  to  have  suffered 
were  the  synovial  and  cartilaginous 
elements  of  the  joint.  The  synovial 
membrane  is  normally  but  im- 
perfectly developed  in  the  sacro- 
iliac articulation,  but  it  probably 
undergoes  changes  analogous  to 
those  which  take  place  in  the 
tuberculous  disease  of  other  joints. 
The  Symptoms  of  sacro-iliac  disease  arrange  themselves  in  five  distinct 
groups— viz.,  Pain,  Swelling,  Lameness,  Alteration  in  the  Shape  of  the  Limb, 
and  Abscess.    These  we  must  study  separately. 

1.  Fain. — One  of  the  earliest  symptoms  is  a  sensation  of  painful  weakness 
at  the  lower  part  of  the  back  and  sacrum,  increased  by  movements  of  the  body 
in  walking,  stooping,  or  even  in  standing,  giving  the  sensation  as  if  the  body 
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were  falling  asunder.  The  pain  is  increased  by  any  effort  that  calls  the 
respiratory  muscles  into  action,  such  as  coughing,  sneezing,  or  laughing,  and 
is  greatly  aggravated  by  straining  at  stool.  As  the  disease  advances,  the  pain 
becomes  more  continuous,  and  of  a  gnawing  or  rheumatic  character.  Its 
intensity  varies  greatly :  in  some  instances  it  is  throughout  shght,  except  on 
movement ;  in  others  it  is  excruciating,  the  patient  shrieking  with  agony, 
and  being  unable  to  obtain  rest  in  any  position.  The  pain  in  the  gluteal  region 
may  in  some  cases  be  due  to  irritation  of  the  lumbo-saci'al  cord,  which  lies  in 
close  contact  with  the  articulation.  The  pain  is  usually  confined  to  the 
gluteal  region  and  groin,  but  may  extend  down  the  thigh.  When  the  patient 
is  lying  on  his  back  or  side,  the  limb  on  the  alfected  side  may  be  abducted 
or  adducted,  or  the  head  of  the  thigh-bone  may  be  pressed  up  against  the 
acetabulum,  without  any  increase  of  pain,  provided  the  pelvis  be  fixed  by  the 
pressure  of  the  hands.  If  this  be  not  done,  considerable,  even  intolerable, 
pain  will  be  experienced  on  moving  the  limb.  So,  also,  if  the  Surgeon  seize 
the  sides  of  the  pelvis  in  his  hands,  and  move  them  to  and  fro,  or  press  them 
together  transversely,  or  separate  them  by  pressing  the  anterior  superior  spines 
asunder,  pain  will  be  elicited,  the  affected  joint  being  then  influenced  by 
the  movement.  There  is  often  diffused  tenderness  on  pressure  over  the 
gluteal  region  ;  but  this  is  less  about  the  hip-joint  than  in  coxalgia,  and 
gradually  increases  as  the  finger  is  pressed  backwards  upon  the  sacro-iliac 
articulation,  so  that  it  may  at  last  be  localized  in  a  small  spot. 

2.  Swelling. — A  puffy  swelling  may  be  perceptible  early  in  the  disease, 
over  the  affected  articulation.  It  assumes  a  somewhat  elongated  appearance 
from  above  downwards,  and  does  not  extend  to  any  distance  outwards  under 
the  gluteal  muscles,  nor  does  it  invade  the  natural  hollow  behind  the  trochanter. 
As  the  disease  advances,  and  suppuration  takes  place,  the  swelling  increases 
materially,  and  assumes  different  and  peculiar  characters. 

o.  Lameness  is  an  early  symptom.  The  patient  walks  insecurely  ;  has  a 
feeling  of  want  of  proper  support  to  the  body  ;  leans  forward,  and  uses  a 
stick.  He  puts  the  foot  of  the  affected  side  to  the  ground,  but  does  not  tread 
upon  it  so  firmly  as  upon  the  other  ;  he  cannot  stand  on  it,  or  twist  himself 
suddenly  round.  As  the  disease  advances,  the  powers  of  support  and  progres- 
sion diminish,  and  at  last  the  patient  becomes  unable  to  assume  the  erect 
position,  lying  in  bed  usually  on  the  sound  side. 

4.  Alterations  in  the  Shape  of  the  Hip  and  Length  of  the  Limb 
nre  early  and  marked  symptoms.  From  the  very  commencement  of  the 
disease,  the  limb  on  the  affected  side  will  seem  to  be  longer  than  the  sound 
one  ;  the  tip  of  the  inner  malleolus  being  usually,  as  the  patient  lies  on  his 
back,  half  an  inch  below  the  level  of  the  same  point  of  bone  on  the  opposite 
side.  But  on  close  examination,  it  will  be  found  that  the  measurement  from 
the  anterior  superior  spine  to  the  inner  malleolus  gives  the  same  result  on  both 
sides  ;  hence  the  elongation  cannot  be  owing  to  any  change  that  has  taken 
]ilace  in  the  bones  or  in  the  three  large  joints  of  the  lower  extremity,  but  must 
be  dependent  on  some  disturbing  cause  situated  beyond  the  anterior  superior 
spine  of  the  ilium.  On  closer  investigation,  this  point  of  bone  is  found 
to  be  at  a  lower  level,  and  at  the  same  time  more  prominent,  than  its  fellow 
on  the  opposite  side  :  the  displacement  is  thus  produced,  not  by  any  obliquity 
of  the  pelvis  consequent  on  a  twist  of  the  lumbar  spine,  as  in  hip-joint  disease, 
but  by  the  tilting  forwards  and  rotation  downwards  of  the  whole  side  of  the 
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pelvis.  The  swelling  of  the  affected  articulation  not  only  pushes  forwards, 
but  rotates  downwards,  the  anterior  and  superior  portion  of  the  ilium  ;  and 
hence  the  anterior  superior  spine  is  not  only  at  a  lower  level,  but  is  also  more 
prominent  on  the  diseased  than  on  the  sound  side.  The  limb  itself  usually 
lies  straight,  and  is  wasted  and  enfeebled. 

5.  Abscess  occurs  only  at  a  late  period  of  the  disease.  Many  months,  a 
year  or  more,  may  elapse  before  suppuration  is  fairly  established,  or,  at  all 
events,  before  the  formation  of  pus  is  so  abundant  that  it  can  be  recognized 
as  an  abscess.  I  have  observed  abscess  in  connexion  with  this  disease  in  five 
situations — viz.,  over  the  articulation,  in  the  gluteal  and  in  the  lumbar  regions, 
within  the  pelvis,  and  in  connexion  with  the  rectum. 

The  first  indication  of  abscess  is  met  with  over  the  diseased  articulation. 
The  puffy  swelling,  which  is  there  perceptible  in  the  earlier  stages  of  the 
affection,  gradually  softens,  until  at  last  fluctuation  is  established  in  it.  From 
this  point  it  may  spread  outwards  into  the  gluteal  region,  nearly  as  far  as,  but 
not  enveloping,  the  trochanter  ;  or  it  may  take  another  course  and  stretch 
upwards,  forming  a  considerable  accumulation  in  the  loin,  upon  and  just 
above  the  crest  of  the  ilium.  These  forms  of  sacro-iliac  abscess  are  extra- 
pelvic  ;  the  other  varieties  are  intrapelvic.  The  latter  are  of  three  kinds. 
In  one  form  the  pus  passes  out  of  the  sciatic  notch,  and  under  the  great 
gluteal  muscle  ;  in  the  next  it  gravitates  downwards  into  the  ischio-rectal 
fossa,  and  presents  by  the  side  of  the  rectum  ;  and  in  the  third  variety  which 
I  have  observed,  the  abscess  opens  into  the  gut,  abundant  discharge  takes 
place  per  anum,  and,  flatus  from  the  bowel  passing  into  the  suppurating  cavity, 
a  tympanitic  abscess  results. 

The  Diagnosis  of  sacro-iliac  disease  is  important,  and  not  always  easy. 
There  are  five  distinct  affections  with  which  it  may  be  confounded — viz. 
neuralgia  of  the  hip,  sciatica,  spinal  disease,  disease  of  the  hip-joint,  and 
disease  of  the  pelvic  bones. 

1.  Neuralgia  of  the  hip  in  young  females  may  readily  enough  be  confounded 
with  the  earlier  stages  of  sacro-iliac  disease.  But  the  widely  spread  and 
superficial  nature  of  the  pain  which  is  not  limited  to  the  neighbourhood  of 
the  diseased  articulation,  the  co-existence  of  the  hysterical  temperament,  and 
the  sex  of  the  patient  render  the  true  nature  of  the  affection  sufficiently  clear. 
The  obliquity  of  the  pelvis  which  occasionally  occurs  in  neuralgia  of  the  hip, 
and  causes  apparent  elongation  of  the  limb,  is  readily  removed  when  the 
patient  lies  on  the  back  ;  whereas,  in  sacro-ihac  disease,  position  does  not 
affect  the  displacement  of  the  limb  on  the  affected  side. 

2.  Sciatica. — In  this  affection,  the  age  of  the  patient,  usually  more  advanced 
than  that  of  the  subjects  of  sacro-iliac  disease  ;  the  seat  of  the  pain,  below  the 
articulation,  and  its  extent  down  the  back  of  the  limb,  the  tenderness  being 
in  the  line  of  the  great  sciatic  nerve,  and  not  over  the  articulation,  and  the 
fact  that  it  is  not  increased  by  pressing  on  the  iliac  spines  ;  with  the  absence 
of  deformity,  will  enable  the  Surgeon  to  make  the  diagnosis. 

3.  From  spinal  disease,  the  diagnosis  is  usually  sufficiently  easy  :  for 
although  the  situation  of  an  abscess  arising  from  caries  of  the  vertebrse  may 
be  the  same  as  of  that  which  results  from  sacro-iliac  disease,  yet  in  the  vast 
majority  of  cases  of  caries  of  the  spine,  excurvation  of  the  vertebra  has 
become  prominently  marked  by  the  time  that  the  abscess  has  acquired  so 
large  a  size  as  to  occupy  the  inferior  lumbar  or  gluteal  regions.    In  some 
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instances,  however,  an  extensive  abscess  may  form  witliout  any  alteration  of 
the  normal  outline  of  the  spine,  whilst  caries  affecting  the  hollow  of  the 
sacrum  may  lead  to  the  formation  of  an  intrapelvic  abscess  exactly  agreeing  in 
situation  with  those  due  to  sacro-iliac  disease.  In  the  case  of  disease  of  the 
sacrum  the  presence  of  the  abscess  may  be  the  only  symptom;  and  whereas  in 
lumbar  caries  there  will  generally  be  found  more  or  less  fixation  of  the  part  with 
perhaps  tenderness  on  percussion  over  the  affected  region,  yet  these  signs  also 
may  be  absent.  Under  these  circumstances  the  exclusion  of  sacro-iliac  disease 
will  depend  upon  the  absence  of  the  characteristic  symj^toms  of  this  affection 
— pain,  swelling  over  the  joint,  and  displacement  of  the  side  of  the  jjelvis  witli 
elongation  of  the  limb  on  the  affected  side. 

4.  Disease  of  the  hip-joint  is  the  affection  most  easily  confounded  with 
sacro-iliac  disease,  and  that  from  which  it  is  of  most  importance  to  dis- 
tinguish it.  It  is  especially  from  that  variety  of  hip-disease  whicli  com- 
mences in  the  acetabulum,  primarily  involves  the  pelvic  bones,  and  only 
secondarily  implicates  the  joint,  that  it  is  difficult  to  distinguish  sacro-iliac 
disease  ;  and  the  importance  of  recognising  the  nature  of  the  case  is  great 
when  we  reflect  that  an  error  in  diagnosis  might  lead  to  the  performance  of  an 
unnecessary  operation  on  the  hip-joint.  The  diagnosis  may  be  made  by  atten- 
tion to  the  following  circumstances  : — 

a.  The  seat  of  pain  on  pressure  varies.  In  hip  disease  the  patient  suffers 
severely  when  pressure  is  made  deeply  in  the  hollow  behind  and  above 
the  trochanter,  or  against  the  anterior  part  of  the  hip-joint.  In  sacro- 
iliac disease,  little  or  no  pain  is  experienced  on  pressure  in  these  situations  ; 
but  tenderness  is  elicited  by  pressing  upon  the  sacrum  and  along  the  line  of 
junction  between  that  bone  and  the  ilium,  behind  and  altogether  away  from 
the  hip. 

b.  The  movements  that  occasion  pain  are  different  in  the  two  diseases.  In 
hip  disease,  abduction  and  rotation  outwards,  and  pressure  of  the  head  of  the 
thigh-bone  into  the  acetabulum,  aggravate  the  sufferings  of  the  patient.  In 
sacro-iliac  disease  the  thigh  may  be  moved  in  all  directions,  abducted  or 
adducted,  rotated,  flexed,  or  extended,  whilst  the  patient  is  lying  on  his  back, 
without  any  increase  of  suffering,  provided  the  side  of  the  pelvis  be  fixed  by 
the  Surgeon.  Should  this  precaution  not  be  taken,  the  movement  impressed 
on  the  thigh  will  be  communicated  to  the  diseased  articulation,  and  will 
necessarily  cause  pain. 

c.  The  signs  connected  with  the  alteration  in  the  length  of  the  limb  differ  in 
the  two  diseases.  In  hip  disease  there  may  be,  and  usually  is  in  the  advanced 
stages,  considerable  shortening.    This  never  occurs  in  sacro-iliac  disease. 

d.  The  alteration  of  the  level,  and  of  the  prominence  of  the  two  anterior 
superior  spines,  in  sacro-iliac  disease,  may  be  confounded  with  that  arising  from 
the  obliquity  of  the  pelvis  usually  occurring  in  the  early  stages  of  coxalgia. 
But  here  also  the  diagnosis  may  be  made  by  observing  that  the  displace- 
ment of  the  bone  in  sacro-iliac  disease  is  permanent,  and  is  not  influenced 
by  position.  The  obliquity  of  the  pelvis  in  hip  disease,  giving  rise  to  apparent 
elongation  of  the  limb,  is  dependent  on  a  twist  in  the  lumbar  spine,  which 
may  be  rectified  by  placing  the  patient  on  his  back,  and  using  a  little  mani- 
pulation. The  alteration  in  the  level  of  the  two  ilia,  in  sacro-iliac  disease,  is 
not  modified  by  change  of  position,  or  by  any  movement  that  may  be  impressed 
upon  the  spine. 
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5.  Disease  of  the  2)elvic  hones  may  of  course  occur  independently  of  any  affec- 
tion of  the  sacro-iliac  articulation  ;  and,  when  so  occurring,  it  most  commonly 
commences  at  a  distance  from  the  joint — the  crest  of  the  ihum,  the  tuberosity 
of  the  ischium,  or  the  acetabulum,  being  the  usual  seats  of  the  disease.  When 
it  occurs  in  the  first  of  these  two  situations,  the  resulting  abscess  seldom 
attains  a  very  large  size,  and  is  altogether  above  or  below  the  articulation, 
the  outline  of  which  can  be  clearly  felt  and  is  unobscured  by  swelling.  "When 
the  abscesses  are  opened,  the  sinuses  that  result  will  lead  directly  down  to  the 
rough  and  carious  bone,  examination  of  which  will  leave  no  doubt  as  to  the 
nature  of  the  case.  In  these  cases,  also,  no  change  takes  place  in  the  length 
of  the  limb,  or  in  the  position  of  the  side  of  the  ilium. 

When  the  acetabulum  is  affected,  the  difficulty  of  diagnosis  may  be  greater, 
in  consequence  of  the  large  size  and  often  intrapelvic  nature  of  the  abscesses. 
But  here  the  same  circumstances  that  enable  the  Surgeon  to  make  a  diagnosis 
in  ordinary  hip  disease— viz.,  the  pain  in  movement  influencing  the  hip-joint 
merely,  and  the  alteration  in  length  of  limb,  as  determined  on  measuring  from 
the  anterior  superior  spines — •will  prevent  his  falling  into  error  as  to  the  true 
nature  of  this  disease. 

In  doubtful  cases  of  intrapelvic  abscess  rectal  examination  may  be  useful. 

The  Prognosis  of  sacro-iliac  disease  is  more  unfavourable  than  that  of  tuber- 
culous joint  affections  in  general,  and  this  can  no  doubt  partly  be  accounted 
for  by  the  fact  that  it  tends  to  occur  in  adults,  and  further  that  the  anatomical 
relations  of  the  joint  render  thorough  operative  treatment  difficult.  The  more 
favourable  prognosis  when  the  disease  occurs  in  children  is  doubtless  partly 
due,  as  Makins  suggests,  to  the  light  weight  of  the  trunk.  Of  recent  years 
considerable  success  has  followed  the  treatment  of  sacro-iliao  disease  upon  the 
same  principles  as  are  applied  to  tuberculous  joint  disease  elsewhere.  The 
prognosis  is  necessarily  much  better  if  the  formation  of  an  abscess  can  be 
avoided.  I  have  seen  a  case  cured,  in  which,  from  the  history  of  the  symp- 
toms, the  thickening  over  the  sacro-iliac  articulations,  and  the  permanent 
displacement  of  the  side  of  the  pelvis,  there  was  every  reason  to  believe  that 
this  disease  had  existed. 

The  Treatment  must  as  far  as  possible  be  conducted  on  the  same  general 
principles  as  are  adopted  in  tuberculous  diseases  of  other  joints.  In  the  early 
stages  complete  rest  is  essential,  and  if  a  cure  be  fortunately  accomplished,  the 
patient  will  probably  recover  with  a  limb  that,  though  weakened,  is  but  little 
impaired  in  utility  ;  for  the  sacro-iliac  junction  being  naturally  a  fixed  joint, 
it  matters  little  if,  iu  the  adult,  it  become  ankylosed  by  disease.  Long  con- 
tinued rest  in  the  prone  position  ;  fixing  the  pelvis,  hip-joint,  and  thigh  by 
means  of  a  large  leather  cap  and  splint,  or  a  plaster  of  Paris  bandage,  which 
should  embrace  the  whole  of  the  limb  from  above  the  crest  of  the  ilium  to  the 
sole  of  the  foot  ;  counter-irritation  ;  the  administration  of  cod-liver  oil,  iron, 
and  suitable  tonics,  are  the  means  to  be  employed.  In  children  a  double 
Thomas's  splint  should  be  applied  to  which  the  pelvis  may  be  fixed  by  a 
plaster  of  Paris  bandage. 

If  an  abscess  forms  this  must  be  freely  opened  and  the  cavity  thoroughly 
scraped  and  flushed.  The  edges  of  the  incision  being  held  apart,  careful 
search  must  be  made  with  a  probe  for  a  track  leading  towards  the  joint.  If 
this  enter  it  directly  on  the  inner  side  of  the  posterior  superior  iliac  spine  the 
track  should  be  enlarged  and  the  articulation  thoroughly  scraped,  special 
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attention  being  given  to  any  pits  on  tlie  articular  surfaces  which  may  contain 
soft  carious  bone  or  sequestra.  In  some  cases  the  track  leading  to  the  joint 
will  be  found  to  pass  over  the  iliac  crest  or  through  the  great  sciatic  notch. 
Under  these  circumstances  the  seat  of  disease  can  best  be  reached,  and  any 
intrapelvic  collection  of  pus  drained,  by  trephining  the  ilium  over  the  position 
of  the  joint,  as  has  been  practised  by  Golding-Bird,  Mayo  Collier,  Makins, 
and  others.  In  Goldiug-Bird's  case  a  psoas  abscess  connected  with  the  front 
of  the  joint  was  drained  and  the  patient  made  a  good  recovery.  In  Makins's 
case  "  a  three-quarter  inch  trephine  was  applied  one  and  a  half  inches  before 
and  below  the  posterior  superior  spine  ;  "  the  joint  was  scraped  and  the 
resulting  sinus  slowly  healed.  In  some  cases  the  Surgeon  may  completely 
close  the  wound,  but  if  the  disease  is  extensive  he  will  be  wise  to  insert  a 
drainage  tube.  Every  care  must  be  taken  to  prevent  decomposition,  for  the 
fatal  result,  which  was  at  one  time  almost  inevitable  in  these  cases,  often 
ensued  from  hectic  and  albumenoid  disease  due  to  an  imperfectly  drained  and 
septic  intrapelvic  abscess. 

DISEASE    OF    THE    PELVIC  BONES. 

This  most  commonly  occurs  in  association  with  disease  of  the  hip-joint  or 
more  rarely  of  the  sacro-iliac  articulation,  and  is  considered  with  those  affec- 
tions. It  occasionally  happens,  however,  that  necrosis  of  some  part  of  the 
pelvis  may  result  from  acute  suppuration  beneath  the  periosteum,  or  fi'om  the 
breaking  down  of  a  subperiosteal  gumma,  whilst  tuberculous  caries  sometimes 
occurs  independently  of  joint  disease.  Necrosis  is  especially  apt  to  occur 
in  the  crest  of  the  ilium  or  in  the  ischial  tuberosity.  ■  The  sequestra  may 
be  extremely  slow  in  separation,  and  excision  of  considerable  portions  of  the 
pelvis  has  been  successfully  practised  in  such  cases. 

Caries  of  the  ilium  may  lead  to  complete  perforation  and  the  formation  of 
an  abscess  on  both  surfaces  of  the  bone.  Under  these  circumstances  the 
abscess  on  the  dorsum  ilii  should  be  freely  opened,  and  by  scraping  away  the 
soft  carious  bone  efficient  drainage  may  be  established  for  the  abscess  within. 

DISEASE    OF    THE  HIP-JOINT. 

No  subject  in  the  whole  range  of  practical  Surgery  has  received  more 
careful  attention  than  that  of  the  various  diseases  of  the  hip-joint.  This  is 
readily  understood  when  we  consider  the  many  variations  presented  by  the 
different  affections  ;  the  great  difficulty  which  is  often  encountered  in  making 
an  accurate  diagnosis  ;  the  serious  danger  to  the  utility  of  the  limb,  if  not  to 
the  life  of  the  patient  ;  and  the  many  important  questions  which  arise  in 
connexion  with  the  treatment  of  diseases  of  the  hip-joint.  It  is,  however, 
very  necessary  that  the  Surgeon  should  bear  in  mind  that  the  affections  of 
this  joint  are  pathologically  the  same  as  those  of  other  articulations,  and 
that  the  same  principles  must  guide  him  in  their  treatment. 

The  terms  "  Hip  Disease  "  and  "  Morbus  Coxae,"  used  in  their  broadest 
sense,  have  no  pathological  significance,  whilst  any  painful  affection  of  the 
hip-joint  may  justly  be  called  "  Coxalgia."  It  has.  however,  become  cus- 
tomary to  apply  these  terms  more  or  less  exclusively  to  the  chronic  diseases  of 
the  joint  which  an-  tuberculous  in  nature.    To  avoid  confusion  it  is  desirable 


4IO  DISEASE   OF   THE  SACRO-ILIAC  JOINT. 

that  these  general  expressions  should,  as  far  as  possible,  be  avoided,  and  the 
different  affections  accurately  named  according  to  their  pathology. 

Synovitis  of  the  Hip  may  occur  as  the  result  of  injury  or  may  he 
rheumatic  in  nature.  It  is,  however,  not  common,  and  derives  its  chief 
importance  fi-om  the  difficulty  in  some  cases  of  distinguishing  it  from  the 
earliest  stages  of  tuberculous  disease.  The  thick  covering  of  muscles  which 
surrounds  the  hip-joint  renders  the  detection  of  slight  effusion  into  it 
impossible,  and  thus  the  diagnosis  of  acute  synovitis  will  usually  be  based 
upon  the  muscular  fixation  of  the  joint  and  the  pain  caused  by  the  slightest 
movement.  The  position  assumed  by  the  limb  is  the  same  as  that  to  be 
described  subsequently  in  early  tuberculous  disease.  In  the  consideration  of 
the  subject  of  spontaneous  dislocations  (Yol.  I.,  p.  70J-),  reference  has  been 
made  to  cases  in  which  acute  synovitis  of  the  hip  occurring  in  the  course 
of  an  attack  of  acute  rheumatism  or  typhoid  fever,  has  caused  such 
extreme  distension  of  the  joint  as  to  lead  to  dislocation  of  the  head  of  the 
femur.  Rheumatoid  Arthritis  of  the  Hip  has  already  been  considered 
at  p.  .Soi,  whilst  Charcot's  disease  as  it  occurs  in  this  joint  requires  no 
special  description. 

Acute  Arthritis  of  the  Hip. — Acute  destructive  inflammation  may 
occur  in  the  hip  in  any  of  the  forms  which  have  already  been  described  (see 
p.  336  et  seq.).  Thus  we  meet  with  an  infective  form,  which  may  occur  in 
cases  of  pyaemia,  and  with  which  must  be  included  that  sometimes  resulting 
fi'om  puerperal  fever,  gonorrhoea,  or  one  of  the  acute  specific  diseases,  such  as 
typhoid  fever.  Acute  suppuration  in  the  hip  may  result  from  acute  necrosis 
of  the  upper  end  of  the  femur.  When  it  is  remembered  that  the  epiphysial 
line  between  the  head  and  the  neck  of  the  bone  is  altogether  within  the  line 
of  attachment  of  the  capsule,  it  is  easy  to  understand  that  suppuration  com- 
mencing in  this  position  will  readily  infect  the  joint  cavity.  In  a  case  of 
acute  suppuration  in  the  hip  recently  in  University  College  Hospital  which 
proved  fatal  from  pericarditis,  it  was  found  post  mortem  that  the  periosteum 
was  stripped  from  a  considerable  part  of  the  neck  of  the  femur  within  the 
joint.  There  seemed  little  doubt  that  in  this  instance  the  primary  affection 
was  acute  infective  periostitis,  the  pus  having  burst  through  the  periosteum 
into  the  cavity  of  the  joint.  In  rare  instances  destruction  of  the  hip-joint 
may  result  from  the  extension  of  suppuration  into  it  from  without,  whilst 
cases  are  occasionally  met  with  in  which  acute  suppuration  in  this  joint 
follows  exposure  to  cold — the  so-called  "  rheumatic  arthritis "  which  has 
been  described  at  p.  337. 

The  Symptoms  of  acute  arthritis  of  the  hip  vary  considerably  in  their 
severity  and  in  the  suddenness  of  their  onset.  The  most  acute  symptoms  are 
observed  in  cases  in  wliich  the  joint  is  affected  secondarily  to  suppuration  in 
the  upper  end  of  the  femur.  The  patient  is  more  or  less  suddenly  seized  with 
severe  pain  in  the  joint,  accompanied  by  great  constitutional  disturbance 
and  pyrexia.  The  pain  in  the  joint  is  excruciating,  accompanied  by  spasms 
and  twitchings  of  the  limb,  and  marked  by  nocturnal  exacerbations.  The 
suffering  is  so  intense  that  the  patient  cannot  bear  the  slightest  movement  of 
the  limb  ;  a  fit  of  coughing,  the  weight  of  the  bed-clothes,  or  the  shaking  of 
the  bed  by  a  person  leaning  against  it  will  give  rise  to  intense  agony ;  and 
in  the  intervals  of  his  suffering  the  patient  is  in  constant  fear  of  a  return 
of  the  pain.    In  these  cases  the  limb  is  flexed,  everted,  abducted,  perfectly 
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helpless,  and  motionless  ;  the  nates  will  be  found  flattened,  and  there  is 
usually  some  fulness  about  the  anterior  part  of  the  joint,  or  to  its  outer 
side,  in  the  hollow  behind  the  trochanter.  There  is  also  theoretically  true 
elongation  of  the  limb,  in  consequence  of  the  capsule  becoming  distended 
with  fluid,  and  pushing  the  head  of  the  bone  downwards,  but  this  seldom, 
if  ever,  occurs  to  such  an  extent  as  to  be  recognizable  by  measurement. 
On  measuring  in  order  to  ascertain  the  true  length,  it  is  necessary  to 
examine  the  two  limbs  together,  and  to  place  the  sound  in  exactly  the 
same  position  as  the  diseased  one ;  unless  this  be  done,  error  will  very 
probably  creep  in,  for,  on  measuring  the  lower  extremity  from  the  anterior 
superior  iliac  spine  to  the  lower  border  of  the  patella  or  the  inner  ankle. 


Fig.  5C5. — Acute  Arthritis  of  Hip-joint  in  an  Adult.    Destruction  of  Head  of  Femur.  Softening 
of  Ligaments.    Dislocation  on  to  the  Dorsum  Ilii. 

it  will  be  found  to  be  of  greater  length  when  abducted  or  extended  than  when 
adducted  or  bent. 

In  some  cases  the  distension  of  the  capsiile  with  synovial  fluid,  as  the  result 
of  the  inflammation  in  the  joint,  may  be  so  great  as  to  lead  to  its  rupture,  and 
to  the  sudden  dislocation  of  the  head  of  the  bone  on  to  the  dorsum  ilii,  with 
great  pain  and  much  shortening  ;  this,  however,  is  of  very  rare  occurrence, 
the  dislocation  seldom  taking  place  until  after  abscess  has  formed  within  the 
joint,  and  the  articulation  has  been  thus  destroyed  (Fig.  565). 

The  Result  of  acute  arthritis  of  the  hip  depends  greatly  upon  the  constitu- 
tion of  the  patient,  the  cause  of  the  inflammation,  and  the  manner  in  which 
it  is  treated.  In  the  most  favourable  circumstances,  as  the  inflammation 
subsides,  the  disease  falls  into  the  subacute  condition,  and  recovery  gradually 
but  very  slowly  takes  place,  with  a  limb  that  continues  stiff  and  partially 
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ankylosed,  as  well  as  wasted  and  somewhat  shortened  from  disuse.  Some- 
times complete  ankylosis  occurs  without  the  previous  formation  of  abscess.  In 
the  majority  of  cases,  however,  suppuration  occurs,  and  in  many  forms  of  acute 
arthritis,  such  as  that  due  to  acute  necrosis  of  the  upper  end  of  the  femur,  it 
is  inevitable  in  spite  of  all  treatment.  The  pus  soon  escapes  from  the  capsule, 
usually  at  its  thin  posterior  part.  When  this  occurs  the  acuteness  of  the 
symptoms  often  diminishes,  and  the  abscess  slowly  burrows  forwards  and 
points  near  the  tensor  vagina;  femoris.  After  it  is  opened,  if  decomposition  of 
the  discharges  is  not  prevented,  the  patient  may  be  worn  out  by  the  profuse- 
ness  of  the  discharge  ;  or  great  shortening  taking  place,  either  by  the  destruc- 
tion or  separation  of  the  head  of  the  bone  or  its  dislocation  out  of  the  acetabu- 
lum, the  cavity  of  the  abscess  may  ultimately  contract,  the  sequestra,  if  any 
are  present,  may  exfoliate,  the  carious  surfaces  heal,  and  the  sinuses  close  after 
years  of  suffering.  In  the  most  favourable  circumstances,  when  once  the 
joint  has  been  acutely  inflamed,  a  year  or  perhaps  two  will  elapse  before 
the  patient  can  use  his  limb  with  any  degree  of  security.  It  is  needless 
to  say  that  the  infective  forms  of  acute  arthritis  almost  invariably  end  fatally. 

The  Treatment  of  acute  arthritis  of  the  hip  joint  in  its  early  stages  should 
consist  in  putting  the  joint  at  perfect  rest.  The  great  importance  of  pre- 
venting, as  far  as  possible,  all  movement  of  the  inflamed  joint,  has  been 
considered  at  p.  340,  and  the  means  by  which  this  is  best  secured  in  the  case 
of  the  hip  are  described  at  p.  42G.  In  this  way  suppuration  may  in  some 
instances  be  avoided. 

When  once  suppuration  has  talmi  place,  the  sooner  the  pus  is  evacuated  the 
better.  The  retention  of  pus  in  the  joint  leads  only  to  further  disorganization 
of  the  articular  structures,  to  continued  constitutional  irritation,  and  at  length 
to  bursting  of  the  capsule,  and  the  formation  of  large  extra-articular  abscesses. 
To  Annandale  we  are  indebted  for  having  put  this  practice  to  the  test  of 
experience  ;  by  making  a  free  incision  into  the  posterior  part  of  the  joint,  in 
conjunction  with  antiseptics  and  good  drainage,  he  obtained  the  most  satis- 
factory results. 

Should  the  condition  assume  a  chronic  form  with  persistent  discharge,  and 
gradually  increasing  destruction  of  the  bones,  excision  may  be  necessary. 

TUBERCULOUS    DISEASE    OP    THE  HIP. 

Tuberculous  disease  is  by  far  the  most  common  affection  of  the  hip  which 
comes  under  the  care  of  the  Surgeon,  and  includes  the  large  majority  of  cases 
of  subacute  and  chronic  hip-disease  occurring  in  early  life.  It  is  the  affection 
to  which  the  terms  "  Hip  Disease "  and  "Coxalgia"  are  usually  applied. 
The  assertion  that  the  disease  now  under  consideration  is  tuberculous  in  nature 
rests  upon  the  same  evidence  as  that  which  has  already  been  discussed  in  the 
consideration  of  tuberculous  joint  diseases  in  general  (p.  343). 

Tuberculous  disease  of  the  hip  is  most  commonly  met  with  before  the  age 
of  puberty.  Out  of  48  consecutive  cases  of  which  I  took  notes,  I  find  that  in 
16  only  did  it  .commence  at  or  after  fifteen  years  of  age,  and,  of  these,  in  6 
cases  only  it  happened  above  twenty.  The  collected  statistics  of  cases  appear 
to  give  a  very  similar  proportion. 

The  disease  is  commonly  attributed  to  slight  causes,  such  as  over-exertion 
in  a  long  walk,  a  sprain  in  jumping,  a  fall,  or  sitting  in  the  wet.  So  frequent, 
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indeed,  is  the  history  of  injury  that  traumatism  was  at  one  time  looked  upon, 
as  a  most  potent  cause  of  chronic  hip  disease.  At  the  present  day,  however, 
the  simple  traumatic  inflammation  is  regarded  rather  as  a  local  predisposing 
cause  of  the  tuberculous  disease. 

Pathology. — It  is  very  rarely  that  the  opportunity  occurs  of  examining  a 
hip-joint  in  the  early  stages  of  tuberculous  disease.  By  the  time  the  patient 
dies  or  where  excision  is  performed,  the  ligaments  are  swollen  and  softened, 
the  synovial  membrane  is  represented  by  a  pulpy  mass  of  granulation  tissue, 
the  cartilages  have  more  or  less  completely  disappeared,  and  the  denuded 
osseous  surfaces  both  of  the  acetabulum  and  femur  are  in  a  state  of  caries,  so 
that  it  is  impossible  to  determine  with  certainty  the  exact  starting-point  of 
the  disease. 

The  following  appearances  found  in  a  child  about  eight  years  old,  who  died 
in  University  College  Hospital  of  pneumonia,  and  whose  body  was  carefully 
examined  by  Wilson  Fox,  is  a  good  example  of  the  early  conditions  met  with 
in  tuberculous  arthritis  of  the  hip.  The  symptoms  of  hip  disease  had  existed 
only  about  six  weeks. 

The  joint,  which  was  removed  entire,  contained  a  considerable  quantity  of 
dirty  yellow  pus.  The  ligamentum  teres  was  flattened  and  covei'ed  with  spots 
of  yellow  lymph  ;  it  was  much  softened,  tearing  with  the  greatest  ease.  The 
synovial  membrane  was  generally  greatly  thickened,  intensely  injected,  of 
colour  varying  from  bright  red  to  dull  orange,  and  covered  with  spots  of  yellow 
lymph.  The  cartilage  lining  the  acetabulum  appeared  to  be  healthy,  except 
just  around  the  insertion  of  the  ligamentum  teres,  where  it  was  softer  and 
more  gelatinous-looking  than  normal  for  about  one  to  two  lines.  The  cartilage 
covering  the  head  of  the  femur  appeared  at  first  sight  to  be  entirely  un- 
affected. 

On  making  a  vertical  section  through  the  acetabulum,  and  the  head  and 
neck  of  the  femur,  the  great  trochanter  was  found  to  be  unossified,  with  the 
exception  of  a  point  in  its  centre,  and  its  connexion  to  the  bone  was  weak 
and  easily  torn  asunder.  The  epiphysis  of  the  head  was  almost  completely 
ossified  ;  the  line  of  junction  being  still,  however,  marked  by  a  band  of  bluish 
and  very  hard  cartilage,  which  extended  for  about  three  lines  on  each  side 
across  the  bone.  In  the  centre  of  this,  extending  both  into  the  epiphysis  and 
the  diaphysis,  was  an  eburnated  portion  of  bone,  yellow,  hard,  dense,  and 
compact,  these  peculiarities  being  most  marked  in  the  portion  belonging  to 
the  diaphysis.  The  cancellous  spaces  of  this  portion  seemed  to  have  been 
infiltrated  with  tubercle  which  had  subsequently  undergone  calcification.  In 
most  parts  this  mass  contrasted  strongly  in  colour  and  in  consistence  with  the 
reddened  cancellous  tissue.  The  articular  cartilage,  though  generally  ap- 
pearing iiealthy  superficially,  could  now  be  seen  to  be  a  good  deal  worm- 
eaten  on  its  deep  surface,  and  indeed,  destroyed  at  one  or  two  points.  "Where 
the  mass  of  hard  bone  came  near  the  surface,  the  reflexion  of  the  synovial 
membrane  was  destroyed.  Below  this,  in  the  neck  and  the  upper  part  of  the 
shaft,  the  cancellous  tissue  was  vei'y  lax,  the  walls  being  very  thin,  and  the 
medulla  filling  them  extraordinarily  red.  The  medulla  at  the  commencement 
of  the  medullary  canal,  about  one  inch  and  a  half  below  the  trochanter,  was 
exceedingly  red  and  vascular.  Occupying  many  spots  of  the  cancellous  tissue, 
and  also  one  or  two  of  the  reddened  medulla,  were  many  little  masses  of  the 
size  of  millet-seeds,  looking  like  transparent  cartilage,  hard  and  resisting. 


414 


DISEASE  OF  THE  HIP-JOINT. 


yielding  no  juice,  not  breaking  dovv-n  at  all  easily  under  the  finger,  torn  mth 
difficulty  by  the  needle,  and  when  torn  showing  great  numbers  of  nuclei  and 
fibres.  They  pervaded  the  whole  bone,  and  were  found  also  in  the  acetabu- 
lum, but  in  smaller  numbers.  Some  of  them  could  easily  be  enucleated  where 
the  medulla  was  soft  ;  others  could  be  separated  only  with  difficulty  from  the 
cancellous  bone. 

In  this  case  the  disease  evidently  began  in  the  upper  end  of  the  femur  and 
secondarily  involved  the  synovial  membrane  ;  it  illustrates  probably  the 
most  common  form  of  the  tuberculous  affections  of  the  hip. 

According  to  the  seat  of  the  primary  deposit,  tuberculous  disease  of  the  hip 
may  be  divided  into  the  synovial,  acetabular,  and  femoral  varieties,  of  which 
the  last  is  probably  the  most  common.  It  is  generally  agreed  by  writers  on 
the  subject  that  primary  osseous  deposits  are  more  common  than  primary 
disease  of  the  synovial  membrane.  Thus,  of  132  cases  of  excision  examined 
by  Haberern,  80  were  osseous,  23  synovial,  and  29  doubtful.  Watson  Cheyne, 
who  believes  that  synovial  disease  is  less  common  in  the  hip  than  in  the  knee, 
does  not  think  that  the  difference  is  so  great  as  Haberern's  figures  would  seem 
to  indicate.  The  exact  position  of  the  primary  tuberculous  deposit  in  the 
upper  end  of  the  femur  varies  considerably:  thus  it  may  be  found  in  the  neck 
of  the  bone,  in  the  great  trochanter,  or  in  the  cancellous  tissue  of  the  head. 
Cheyne  thinks  that  the  usual  position  is  the  lower  part  of  the  neck  just  outside 
the  epiphysial  cartilage.  When  the  disease  commences  in  the  acetabulum  the 
deposit  is  usually  situated  near  the  Y-shaped  cartilage,  which  is  often  rapidly 
destroyed.  Acetabular  disease  is  especially  common  in  adults.  In  some  cases, 
even  at  an  early  stage  of  the  disease,  tuberculous  deposits  may  be  found  in 
both  the  acetabulum  and  femur.  This  was  well  illustrated  in  a  case  reported 
by  Godlee,  in  which  the  disease  was  apparently  receiving  great  benefit  from 
treatment,  when  the  child  died  of  tuberculous  meningitis.  The  examination 
of  the  hip  showed  two  small  tuberculous  centres,  each  forming  a  cavity  about 
the  size  of  a  pea,  filled  with  soft  granulation  tissue.  One  was  situated  in  the 
growing  bone  in  contact  with  the  Y-shaped  cartilage  of  the  acetabulum,  and 
the  other  in  the  same  tissue  between  the  epiphysis  of  the  head  and  the  neck  of 
the  femur.  The  synovial  membrane  was  injected,  and  its  fringes  swollen  and 
becoming  converted  into  granulation  tissue. 

It  is  unnecessary  to  describe  in  detail  the  various  changes  which  the  joint 
undergoes  in  the  different  varieties  of  tuberculous  disease,  for  these  have 
already  been  sufficiently  discussed  in  a  previous  chapter.  Certain  points, 
however,  are  deserving  of  special  consideration. 

In  cases  of  synovial  disease,  as  soon  as  the  cartilage  covering  the  head  of 
the  femur  has  been  destroyed,  the  cancellous  tissue  of  the  head  which  is 
already  softened  by  rarefying  osteitis  may  be  rapidly  worn  away.  When  the 
upper  end  of  the  femur  is  primarily  affected,  sequestra  are  often  present  which 
may  be  soft  and  spongy,  or  of  the  dense  wedge-shaped  variety.  In  some  cases 
the  remains  of  the  head  of  the  bone  may  be  completely  separated  as  a 
sequestrum.  In  rare  instances  the  disease  may  extend  down  into  the  upper 
part  of  the  shaft  as  a  tuberculous  osteomyelitis.  Slow  destruction  of  the  head 
of  the  femur  may  occur  by  a  process  of  dry  caries.  One  of  the  most  important 
results  of  acetabular  disease  is  complete  perforation  of  the  bone  and  the 
formation  of  an  intrapelvic  abscess.  Sequestra  are  not  uncommonly  present 
in  the  acetabulum.    The  brim  of  the  cotyloid  cavity  suffers  most  at  its  upper 
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and  posterior  part,  against  which  the  femur  chiefly  presses.  Here  the  bone  is 
worn  away,  and  the  conditions  are  rendered  favourable  for  the  occurrence  of 
dislocation.  The  latter  is  usually  a  slow  process,  and  as  the  head  of  tlic 
thigh-bone  is  gradually  displaced  upwards  and  backwards  new  bone  is  thrown 
out  around  it,  and  the  acetabulum  is  correspondingly  enlarged  —  the 
"  wandering  "  acetabulum  of  German  writers.  In  advanced  cases  extensive 
caries  and  necrosis  of  the  neighbouring  parts  of  the  pelvis  may  result. 

The  changes  in  the  synovial  membrane  need  no  special  description.  The 
round  ligament  of  tlie  joint  is  often  destroyed  at  an  early  stage. 

Symptoms. — In  considering  the  symptoms  of  tuberculous  disease  of  the  hip- 
joint,  it  will  be  convenient  to  discuss  briefly  the  following  conditions  : — Pain, 
Attitude,  Imperfect  Mobility,  Suppuration,  Sinuses,  Dislocation,  and  Ankylosis. 
A  short  sketch  of  the  clinical  course  of  the  disease  will  then  be  given. 

1.  Fain. — ^This  is  a  more  or  less  constant  symptom  but  varies  much  in  its 
characters  and  position.  It  may  be  referred  to  the  region  of  the  hip,  but  may 
extend  down  the  limli,  and  not  uncommonly  is  complained  of  only  in  the 
knee.  This  pain  in  the  knee  may  be  explained  by  the  irritation  of  the 
articular  branch  of  the  obturator  nerve,  causing  a  referred  pain  to  be  felt  in 
the  terminal  branches  at  the  inner  side  of  the  knee-joint.  Both  the  hip  and 
knee  also  receive  articular  branches  from  the  anterior  crural  and  sciatic  nerves. 
That  from  the  obturator,  however,  enters  the  round  ligament,  and  is  perhaps 
for  this  reason  implicated  early  in  cases  in  which  the  disease  commences  in  the 
head  of  the  femur. 

The  pain  is  often  associated  with  tenderness  on  pressure  over  the  front  of  the 
joint  or  in  the  hollow  behind  the  great  trochanter.  The  character  of  the  pain 
in  the  early  stages  is  rarely  of  any  value  as  an  indication  of  the  probable  exact 
seat  of  the  disease.  Barker  has,  however,  pointed  out  that  in  synovial  disease 
the  slightest  movement  of  the  joint  causes  much  suffering,  whereas  if  the 
disease  be  still  limited  to  the  femur  or  acetabulum,  movement  may  be  painless, 
whilst  pressure  on  the  trochanter  or  in  the  long  axis  of  the  limb  at  once 
causes  pain. 

Amongst  the  most  distressing  symptoms  of  some  cases  of  hip  disease  are  the 
painful  startings  of  the  limb  which  occur  at  night.  These  occur  at  the 
moment  when  the  contracted  muscles  which  fix  the  joint  become  more  or  less 
suddenly  relaxed  and  movement  of  the  inflamed  surfaces  on  one  another 
results.  Starting  pains  are  most  severe  when  the  articular  cartilages  are 
eroded,  but  they  cannot  be  looked  upon  as  a  proof  that  this  has  occurred, 
for  they  are  sometimes  a  marked  symptom  in  the  early  stages  of  the  disease, 
and  are  liable  to  occur  in  any  case  in  which  there  is  sufficient  pain  on  move- 
ment to  evoke  involuntary  muscular  fixation  of  the  joint. 

2.  The  Attitude  of  the  limb  is  peculiar,  and  varies  during  the  course  or 
the  disease.  In  the  early  stages  the  limb  is  usually  slightly  flexed,  abducted 
and  rotated  outwards,  or  in  other  words  assumes  the  position  of  natural  rest., 
The  cause  of  this  position  has  been  the  subject  of  much  discussion.  It  has 
been  proved  experimentally  by  Bonnet  and  others,  that  the  limb  can  be  made 
to  assume  this  attitude  by  forcibly  injecting  fluid,  so  as  tightly  to  distend  the 
capsule.  The  accompanying  figure  well  shows  this  fact.  It  is  from  a  photo- 
graph kindly  furnished  me  by  Barker,  of  a  preparation  made  by  himself.  The 
right  hip-joint  was  forcibly  distended  with  fluid  injected  through  a  hole 
drilled  into  it  through  the  ilio-pectineal  eminence.    That  the  limb  may  there- 
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fore  assume  the  position  from  distensiou  of  the  capsule  by  effusion  from  the 
synovial  membrane  cannot  be  doubted  ;  but  in  the  great  majority  of  cases  of 
hip  disease  there  is  no  reason  to  believe  that  any  such  distension  takes  place. 
That  the  position  is  not  merely  mechanical  is  shown  moreover  by  the  fact 
that  in  the  early  stages  of  the  disease  it  usually  disappears  under  chloroform. 
It  may,  however,  be  assumed  that  the  position  taken  by  the  limb  when  all  the 
ligaments  are  tensely  stretched  by  injecting  the  joint,  is  also  that  in  which 
there  would  be  the  most  perfect  general  relaxation  if  the  fluid  were  let  oat  ; 
this  position  would  therefore  be  assumed  involuntarily  by  the  patient  when  the 

capsule  is  inflamed.  It  has  also  been 
pointed  out  by  Barker  that  in  full  extension 
"  the  leverage  of  the  femur  acting  on  the 
Y-Hgament,  and  the  tense  anterior  part  of 
the  capsule  as  a  fulcrum,"  will  force  the 
head  of  the  femur  against  the  acetabulum,  and 
for  this  reason  the  patient  involuntarily 
keeps  the  thigh  slightly  flexed. 

Hilton  attributed  the  position  of  the  limb 
to  a  reflex  contraction  of  the  muscles  sur- 
rounding the  joint,  consequent  upon  the 
anatomical  distribution  of  the  nerves,  it 
being  a  rule  in  all  joints  that  they  receive 
branches  from  the  same  nerves  that  supply 
the  muscles  acting  directly  upon  them. 
According  to  this  view  the  flexion,  abduction, 
and  rotation  outwards  are  due  to  the  stronger 
muscles  prevailing  over  the  weaker.  It  has 
been  suggested  also  that  the  position  may 
be  due  to  the  direct  irritation  of  the  flexors 
and  external  rotators  which  lie  more 
immediately  in  contact  with  the  capsule 
than  the  extensors  and  internal  rotators. 

When  the  limb  is  abducted,  if  the  patient 
be  put  in  the  erect  position,  the  pelvis  is 
tilted  in  such  a  way  that  the  anterior  superior  iliac  spine  of  the  diseased 
side  will  be  found  to  be  somewhat  lower  than  its  fellow  ;  at  the  same 
time  the  sound  limb  is  adducted  to  a  degree  corresponding  to  the  abduction  of 
the  affected  side,  and  thus  the  two  limbs  are  brought  parallel  to  each  other. 
The  knee  is  flexed,  partly  on  account  of  the  lowering  of  the  side  of  the  pelvis 
and  the  flexion  of  the  hip-joint,  and  partly  because  by  putting  the  toes  only 
to  the  ground,  the  elasticity  of  the  foot  is  brought  into  play,  and  the  pain 
prevented  that  would  arise  from  the  jar  of  the  limb  if  the  patient  trod  on  the 
heel.  The  position  assumed  by  the  affected  limb  gives  rise  to  an  apparent 
elongation.  Often  in  these  cases  of  apparent  lengthening  there  is  actual 
shortening,  but  measurement  from  the  anterior  superior  spinous  process  to 
the  inner  malleolus  on  each  side  shows  the  fallacy  of  this  appearance. 

As  the  disease  advances,  the  position  of  the  limb  undergoes  a  complete 
change  ;  the  flexion  remains  and  is  increased,  but  at  the  same  time  the  thigh 
becomes  adducted  and  rotated  inwards,  so  that  the  knee  is  carried  against  the 
lower  part  of  the  sound  thigh.    The  cause  of  this  position  has  been  the 


Fig.  566. — Position  assumed  by  the  limb 
on  forcibly  distending  the  capsule  of  the 
right  hill-joint  with  fluid. 
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subject  of  as  much  ditference  of  opinion  as  that  of  the  earlier  displacement. 
In  some  cases  it  is  undoubtedly  due  to  destruction  of  the  head  of  the  bone 
and  partial  or  complete  dislocatioii.  In  these  cases  it  is  accompanied  by 
distinct  shortening  with  displacement  of  the  trochanter  above  Nekton's  line. 
(Vol.  I.,  p.  GIO.)  Much  more  commonly,  however,  it  sets  in  long  before 
there  are  any  signs  of  extensive  destruction  of  the  head  of  the  bone,  and  must 
then  arise  from  other  causes.  Busch  has  suggested  that  it  may  be  due  to  the 
erosion  of  the  upper  and  posterior  wall  of  the  acetabulum,  so  constantly  met 
with  as  one  of  the  earliest  destructive  processes  in  hip  disease.  Inconsequence 
of  this  the  head  is  displaced  upwards  and  backwards,  so  slightly  at  first  as  not 
to  give  rise  to  signs  of  dislocation,  but  enough,  when  the  ilio-femoral  ligament 
is  unsoftened,  to  cause  adduction  of  the  limb.  The  altered  position  of  the  limb 
has  also  been  ascribed  to  softening  and  yielding  of  the  thinnest  part  of  the 
capsule,  the  posterior  and  outer,  while  the  inner  and  anterior  part,  which 
is  much  stronger,  retains  its  toughness  ;  to  the  external  rotators  becoming 
implicated  early  in  the  disease,  as  they  lie  most  closely  in  contact  with  the 
capsule,  and  thus  ceasing  to  oppose  the  adductors  and  internal  rotators  ;  and 
lastly,  to  the  position  assumed  in  bed  by  the  patient  when  the  diseased  hip 
becomes  too  tender  to  bear  any  pressure.  Probably  all  these  causes  are  more 
or  less  concerned  in  the  production  of  the  adducted  position,  each  acting  in  a 
different  degree  accoi'ding  to  the  circumstances  of  the  case. 

When  adduction  sets  in,  the  position  of  the  pelvis  undergoes  a  change.  In 
order  to  bring  the  limbs  parallel  and  in  a  straight  line  with  the  body,  the 
patient  must  now  raise  the  pelvis  on  the  affected  side  and  abduct  the  sound 
limb,  thus  giving  rise  to  apparent  shortening  of  the  limb  on  the  side  of  the 
disease.  This  may  occur  without  any  or  with  very  slight  real  shortening,  the 
amount  of  which  can  be  ascertained  only  by  measurement. 

The  displacements  of  the  pelvis  and  limb  are  accompanied  by  corresponding 
changes  in  the  position  of  the  spine.  Owing  to  the  tilting  of  the  pelvis,  there 
is  a  lateral  curve  produced  in  the  lumbar  region,  the  concavity  of  which  looks 
towards  the  elevated  side  of  the  pelvis,  and  in  order  to  keep  the  body  straight, 
there  is  a  compensating  curve  in  the  opposite  direction  higher  up.  At  the 
;^ame  time  the  fixed  flexion  of  the  thigh  is  compensated  for  by  an  antero- 
posterior curvature  of  the  lower  spine  with  the  concavity  forwards,  or  as  it  is 
termed  lordosis.  This  conceals  the  flexion  of  the  hip-joint,  so  that  the  two 
limbs  may  lie  side  by  side  in  bed  apparently  straight,  when  in  reality  the 
diseased  hip  is  flexed  to  a  considerable  angle.  When  the  limbs  are  in  this 
position,  if  the  hand  be  passed  under  the  lumbar  spine,  it  will  be  found  to 
be  arclied  foi'wards,  not  touching  the  bed.  In  order  to  estimate  the  amount  of 
flexion,  the  plan  recommended  by  H.  0.  Thomas  is  the  best.  As  the  patient 
lies  on  his  back,  the  sound  limb  should  be  flexed  to  the  full  extent  at  the  hip 
and  knee,  and  pressed  upon  firmly  till  the  lumbar  spine  becomes  straight,  and 
the  hand  can  no  longer  be  passed  between  it  and  the  bed  ;  the  thigh  of  the 
affected  limb  will  then  be  raised  from  the  bed,  and  the  true  angle  of  flexion 
becomes  apparent.  The  degree  of  adduction  or  abduction  is  best  recognized 
by  putting  a  tape  across  from  one  anterior  superior  spine  to  the  other,  when 
the  angles  formed  by  the  limbs  with  this  line  are  at  once  clearly  seen. 

The  alterations  in  Icnrjfh  are  recognized  by  measurement  from  the  anterioi- 
superior  spine  to  the  inner  condyle  of  the  femur  or  the  inner  malleolus,  the 
limbs  being  placed  as  accurately  as  possible  in  the  same  position  on  the  two 
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sides.  If  greater  accuracy  is  required,  the  plan  described  in  the  chapter  on 
Fractures  (A^'ol.  I.,  p.  611)  may  be  adopted.  Theoretically  real  lengthening 
may  occur  in  consequence  of  effusion  into  the  joint,  but  practically  the 
amount  so  caused  is  too  small  to  be  recognized  by  measurement.  True 
shortening  may  arise  from  destruction  of  the  head  of  the  bone,  dislocation, 
and  want  of  growth.  In  old  cases  it  is  well  to  measure  the  tibia  separately,  and 
to  compare  it  with  the  sound  limb.  In  this  way  the  proportion  of  shortening 
due  to  general  want  of  growth  of  the  limb  may  be  estimated  roughly. 

o.  Iiimitation  of  movement  is  a  constant  symptom  in  all  forms  of  hip 
disease.  The  degree  of  limitation  of  flexion  is  ascertained  by  grasping  the  side 
of  the  pelvis  with  one  hand,  while  the  thigh  is  slowly  raised  from  the  bed  with 
the  other.  In  this  way  it  is  easily  ascertained  how  much  of  the  apparent  flexion 
is  due  to  movement  of  the  pelvis  and  lumbar  spine,  and  how  much  to  true 
movement  in  the  joint.  The  degree  of  possible  extension  is  recognized  by  the 
method  of  ascertaining  the  angle  of  flexion  recommended  by  H.  0.  Thomas. 
To  ascertain  the  limitation  of  abduction  or  adduction,  a  tape  may  be  passed 
across  the  pelvis  from  one  anterior  spine  to  the  other,  and  another  tape  may 
be  held  at  right  angles  to  this  to  indicate  the  normal  position  of  the  limb 
when  straight  ;  the  limb  may  then  be  gently  moved  from  side  to  side,  and  the 
degree  of  mobility  noted.  In  estimating  the  possible  amount  of  rotation,  the 
hip  and  knee  must  be  flexed,  and  the  condyles  of  the  femur  grasped  and  rotated 
with  one  hand,  while  the  pelvis  is  steadied  with  the  other.  It  may  be  taken 
as  a  safe  rule,  that  if  flexion,  rotation  outwards,  and  abduction,  can  be  carried 
to  such  a  degree  as  to  place  the  limb  in  the  attitude  assumed  by  a  tailor  when 
sitting  cross-legged,  there  is  no  disease  of  the  hip-joint.  This  position  puts 
the  round  ligament  firmly  on  the  stretch,  and  if  the  head  of  the  femur  is 
diseased,  would  cause  considerable  pain. 

4.  Suppuration  is  not  a  necessary  consequence  of  tuberculous  disease  of 
the  hip-joint.  lu  some  cases,  as  we  have  already  seen,  considerable  destruction 
may  result  from  a  process  of  dry  caries  without  pus  formation.  But  apart  from 
this  there  is  a  considerable  proportion  of  cases  in  which  as  the  result  of 
expectant  treatment  a  cure  is  brought  about  in  spite  of  the  presence  of 
considerable  swelling  in  the  neighbourhood  of  the  joint,  and  possibly  even  a 
sense  of  deep  fluctuation.  In  such  cases  it  is  probable  that  chronic  suppura- 
tion has  in  reality  occurred,  the  inflammatory  products  undergoing  absorption 
as  the  result  of  treatment. 

Frequently,  however,  a  definite  abscess  forms,  and  gradually  advances  to 
the  surface.  The  pus  usually  escapes  from  the  capsule  by  perforating  the 
posterior  part  which  is  thinnest.  It  then  in  most  cases  comes  gradually 
forwards  beneath  the  gluteus  minimus  and  medius.  Having  reached  the 
anterior  border  of  the  glutei,  it  passes  beneath  the  tensor  vaginae  femoris,  and 
the  upper  part  of  the  sartorius,  forming  a  swelling  in  the  upper  part  of  the 
thigh  below  the  anterior  superior  iliac  spine.  From  this  point  it  often 
burrows  downwards,. and  opens  behind  the  thick  band  of  fascia  into  which  the 
tensor  vaginte  femoris  is  inserted,  in  the  lower  part  of  the  upper  third  of  the 
thigh.  Occasionally  the  abscess  escapes  from  the  joint  in  its  anterior  part, 
more  often  towards  the  outer  aspect.  It  is  also  a  fact  of  practical  importance 
that  when  a  tuberculous  focus  exists  in  the  neck  of  the  femur  it  is  possible 
for  an  abscess  of  considerable  size  to  form  in  the  anterior  region  of  the  hip 
without  the  joint  itself  being  actually  involved. 
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When  the  acetabalnm  is  perforated,  the  abscess  forms  between  the  obturator 
internus  and  the  bone,  the  muscle  beiug  at  last  extensively  destroyed.  The 
pus  is  confined  beneath  the  obturator  fascia,  which  becomes  greatly  thickened, 
and  shuts  off  the  abscess  from  the  general  cavity  of  the  pelvis.  As  the  pus 
increases  in  quantity,  it  burrows  upwards,  and  perforates  the  attachment  of 
the  obturator  fascia  at  the  brim  of  the  pelvis,  coming  to  the  surface  above  or 
below  Poupart's  ligament.  It  very  rarely  if  ever  escapes  by  the  small  sciatic 
notch  along  the  course  of  the  tendon  of  the  obturator  internus,  and  it  never 
reaches  the  great  sciatic  notch,  being  shut  off  by  the  thickened  obturator  fascia. 
When  there  is  extensive  necrosis  of  the  pelvic  bones,  the  abscess  may  find  its  way 
into  the  true  pelvis,  and  point  beside  the  rectum  or  open  into  the  bowel ;  but  this 
is  rare  in  hip  disease.  Still  more  rarely  the  pus  may  escape  from  the  front  of 
the  joint  and  get  into  the  psoas  muscle,  forming  a  psoas  abscess.  When  this 
occurs,  it  is  probably  due  to  the  existence  of  a  communication  between  the 
synovial  membrane  of  the  joint  and  the  bursa  beneath  the  psoas  in  front  of 
the  articulation. 

5.  When  the  abscesses  have  burst  or  been  opened.  Sinuses  are  left, 
an  attentive  examination  of  the  position  and  direction  of  which  is  of 
importance  in  forming  an  opinion  as  to  the  seat  of  the  osseous  disease. 
There  are  three  situations  in  which  sinuses  are  met  with,  which  vary 
according  to  their  point  of  origin  from  the  abscess,  and  the  position  of  the 
diseased  bone  : — 

1.  When  the  abscess  has  originated  in  primary  synovial  tuberculosis,  or  when 
the  disease  has  commenced  in  the  head  of  the  femur  and  subsequently 
implicated  the  joint,  the  pus  usually  takes  the  course  above  described  and 
reaches  the  surface  below  and  a  little  in  front  of  the  great  trochanter,  about 
the  insertion  of  the  tensor  vaginaB  femoris  into  the  fascia  of  the  limb.  A 
sinus  in  this  situation  indicates  therefore  almost  invariably  disease  chiefly 
implicating  the  soft  structures  of  the  joint  or  the  head  of  the  femur.  A 
similar  sinus  may,  however,  result  from  disease  of  the  trochanter  not  extending 
to  the  joint.  2.  When  the  sinus  is  in  the  gluteal  region  it  may  have  originated 
in  an  abscess  escaping  fi'om  the  back  of  the  joint  as  above  described  but  not 
extending  so  far  downwards  ;  not  unfrequently,  however,  a  similar  sinus  leads 
down  to  disease  of  the  pelvic  bones,  a  portion  of  the  dorsum  ilii  being  commonly 
the  part  involved.  3.  The  sinus  may  open  in  the  pubic  region  either  above  or 
below  Poupart's  ligament ;  in  this  situation  it  is  almost  certainly  diagnostic  of 
disease  of  the  pelvic  bones.  When  it  appears  alove  the  ligament  it  almost 
invariably  leads  into  an  intrapelvic  abscess  due  to  perforation  of  the  floor  of 
the  acetabulum  ;  when  it  opens  Moiv  the  ligament  it  very  frequently  is 
connected  with  disease  of  the  ramus  of  the  pubes  or  ischium. 

It  is  only  by  attention  to  these  circumstances  that  the  Surgeon  is  enabled  in 
many  cases  to  form  an  approximate  opinion  as  to  the  seat  and  extent  of  the 
osseous  disease  ;  for  the  diseased  bone  is  often  so  covered  in  by  healthy  osseous 
structure,  as  when  the  inner  aspect  of  the  great  trochanter  is  affected,  or 
by  inflamed  and  indurated  tissues,  that  the  probe  cannot  touch  it ;  or 
the  sinus  may  be  so  tortuous  that  a  sti'aight  probe  cannot  follow  its 
windings. 

(!.  Dislocation. — True  dislocation  of  the  head  of  the  femur  is  a  rare 
occurrence  in  cases  of  tuberculous  disease  of  the  hip.  It  does,  however,  some- 
times happen  that  as  the  result  of  some  slight  injury  to  the  joint,  actual  dislc- 
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cation  may  take  place,  even  before  any  extensive  destruction  of  the  articular 
surfaces  has  occurred.  Such  an  accident  is  favoured  by  softening  aud  ulcera- 
tion of  the  capsular  ligament,  destruction  of  the  ligamentum  teres,  and  possibly 
by  over-distension  of  the  capsule  with  pus  or  inflammatory  exudation.  It  may 
indeed  be  stated  generally  that  in  every  case  of  dislocation  of  the  hip  occurring 
in  a  child,  careful  inquiry  must  be  made  as  to  the  presence  of  any  symptoms 
indicative  of  joint  disease  before  the  accident. 

The  dislocation  is  almost  invariably  of  the  dorsal  variety,  the  head  of  the 
bone  escaping  above  the  tendon  of  the  obturator  internus.  The  limb  assumes 
the  ordinary  attitude  of  that  displacement,  being  shortened,  flexed,  adducted, 
and  rotated  inwards.  In  rare  cases,  however,  when  the  limb  has  been  kept 
perfectly  extended  on  a  splint,  the  head  of  the  bone  may  be  displaced  so  as  to 
lie  on  the  anterior  part  of  the  dorsum  ilii  immediately  behind  and  below  the 
anterior  inferior  iliac  spine,  the  trochanter  being  directed  backwards  and  the 
limb  everted  and  extended.  This  position  is  probably  always  the  result  of 
treatment  in  which  the  limb  has  been  kept  perfectly  extended  but  without 
sufficient  care  being  taken  to  prevent  eversion. 

It  occasionally  happens  when  the  disease  commences  in  the  femur  that  the 
whole  epiphysis  of  the  head  becomes  separated  from  the  shaft  and  remains  in 
the  acetabulum  while  the  trochanter  is  drawn  upwards  and  rests  on  the  dorsum 
ilii.  In  those  cases  the  head  commonly  necroses  and  remains  as  a  foreign 
body  in  the  acetabulum,  indefinitely  prolonging  the  disease  unless  removed  by 
operation. 

Should  true  dislocation  occur  without  the  supervention  of  suppuration  a  false 
joint  may  be  formed  upon  the  dorsum  ihi  where  the  bone  lodges.  If  suppura- 
tion is  present  the  head  of  the  bone  will  be  found  in  a  carious  state,  and 
no  attempt,  or  at  the  most  an  imperfect  one,  is  made  at  the  construction  of  an 
articulation  around  it. 

Although  true  dislocation  is  rare,  a  gradual  displacement  of  the  upper  end 
of  the  femur  in  a  direction  backwards  and  upwards  is  very  common.  This  is 
produced  by  the  action  of  the  muscles  passing  to  the  upper  end  of  the  thigh 
bone,  and  is  a  necessary  result  of  the  erosion  of  the  head  and  the  wearing  away 
of  the  brim  of  the  acetabulum.  The  result  of  this  displacement  is  an  increasing 
shortening  of  the  limb,  the  summit  of  the  great  trochanter  being  raised  a  con- 
siderable distance  above  Nelatou's  line  ;  adduction  and  rotation  of  the  limb 
inwards  are  also  usually  present. 

In  macerated  specimens  of  this  kind  the  upper  part  of  the  acetabulum, 
against  which  the  diseased  head  of  the  femur  has  been  lying,  shows  the  porous 
spongy  appearance  indicative  of  rarefying  osteitis,  while  the  lower  part,  which 
has  been  relieved  by  displacement  of  the  femur  upwards,  shows  evident  signs 
of  repair,  new,  bone  having  been  formed  which  closes  up  the  cancellous  spaces, 
and  often  renders  the  structure  more  dense  than  natural.  These  appearances 
show  that  the  acetabulum  when  affected  secondarily,  will  readily  repair  if 
relieved  from  the  irritation  of  the  friction  of  the  diseased  head  of  the  femur 
against  it.  In  very  rare  instances  of  extensive  destruction  of  the  acetabulum 
the  head  of  the  femur  has  been  known  to  slip  into  the  pelvis. 

7.  Ankylosis  may  occur  either  with  or  without  previous  suppuration.  If 
the  joint  has  suppurated  and  the  head  of  the  bone  be  displaced  on  to  the 
dorsum  ilii,  a  false  joint  may  eventually  form,  or  osseous  ankylosis  in  a  more 
or  less  faulty  position  may  take  place.  If  the  head  of  the  bone  continue  in  the 
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acetabulum  without  suppuration,  osseous  ankylosis  may  ensue  with  but  little 
shortening  of  the  limb. 

Having  now  considered  separately  the  principal  phenomena  of  chronic 
hip-joint  disease,  it  remains  to  give  a  brief  sketch  of  the  course  of  a  typical 
case,  and  the  methods  of  examination. 

The  first  symptom  that  usually  attracts  attention  is,  that  the  child  limps  and 
walks  in  a  peculiar  shuffling,  hopping  manner  ;  he  does  not  stand  firmly  upon 
both  feet,  but  rests  on  the  toes  of  the  affected  limb,  the  knee  of  which  is  bent. 
This  may  be  the  only  symptom  when  the  child  comes  under  observation,  but 
in  many  cases  pain  of  the  character  already  described  is  also  present  (p.  415). 
At  this  stage  of  the  disease,  for  the  reasons  already  given,  the  patient  will 
often  refer  to  the  knee  rather  than  the  hip  as  the  seat  of  pain,  and  a  careless 
Surgeon  might  be  misled  and  treat  the  wrong  joint ;  the-  more  so,  as  there  is 
not  unfrequently  a  good  deal  of  cutaneous  sensibility  about  the  inner  side  of 
the  knee-joint.  In  examining  the  case  the  Surgeon  should  have  the  child 
stripped,  and  then  note  the  exact  position  of  the  limb.  At  this  early  stage  a 
varying  degree  of  flexion  at  the  hip  is  always  present,  and  is  associated  with  a 
corresponding  lordosis  of  the  lumbar  spine  (p.  417)  ;  at  the  same  time  there 
is  usually  abduction  of  the  limb  with  slight  external  rotation.  Viewed  fi'ora 
behind  it  will  be  noticed  that  the  gluteal  fold  on  the  affected  side  is  less 
obvious  than  natural  ;  this  is  the  result  of  the  flexion  of  the  hip,  and  occurs 
independently  of  muscular  wasting,  which  however  develops  early,  and 
chiefly  affects  the  gluteal  region,  causing  flattening  of  the  buttock.  If  the 
patient  be  a  female  the  labium  on  the  affected  side  will  be  seen  to  be  at  a 
lower  level  than  on  the  sound  one.  Having  observed  these  different  points 
the  child  should  be  placed  on  its  back  on  a  flat  couch,  and  the  amount  of  the 
deformity  estimated.  The  flexion  is  at  once  obvious  if  the  sound  thigh  is 
Ijent  up  so  as  to  reduce  the  tilting  forwards  of  the  pelvis  by  straightening  the 
lumbar  spine  ;  the  affected  limb  will  then  be  raised  from  the  couch  to  an 
extent  corresponding  to  the  amount  of  flexion  which  is  present  (p.  417).  The 
degree  of  abduction  is  estimated  by  passing  a  tape  across  the  front  of  the 
pelvis  from  one  anterior  superior  spine  to  the  other,  and  noting  the  angle 
which  the  affected  limb  forms  with  it.  Measurement  will  show  that  no 
alteration  in  length  exists,  the  apparent  lengthening  being  due  to  tilting  of 
the  pelvis  (p.  418).  By  gently  manipulating  the  limb  it  will  be  found  that 
there  is  marked  limitation  of  movement  in  the  hip,  the  pelvis  and  femur 
moving  together.  Pressure  on  the  front  of  the  joint  and  over  the  trochanter 
is  painful,  but  it  is  rarely  necessary  to  demonstrate  the  fact  that  pain  is 
caused  by  forcible  extension  and  by  striking  the  heel  or  knee.  In  the  early 
stages  swelling  may  be  completely  absent  ;  if  present  it  usually  occupies  the 
upper  part  of  Scarpa's  triangle  or  obliterates  the  hollow  behind  the  great 
trochanter. 

As  the  disease  advances  starting  pains  occur  at  night,  the  muscular  wasting 
of  the  limb  becomes  more  marked,  whilst  steadily  increasing  fulness  in  the 
region  of  the  joint  indicates  that  an  abscess  is  forming.  This  may  first  be 
detected  behind  the  trochanter,  but  more  often  deep  fluctuation  is  felt  below 
the  anterior  superior  iliac  spine.  Sometinfies  the  abscess  forms  more  inter- 
nally under  the  pectineus  muscle,  and  may  give  rise  to  severe  pain  down  the 
inner  side  of  the  thigh  by  its  pressure  upon  the  obturator  nerve.  An 
iutrapelvic  abscess  from  acetabular  disease  usually  makes  its  way  upwards  and 
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points  at  Poupart's  ligament ;  it  may  sometimes  be  recognized  by  the  thicken- 
ing felt  on  rectal  examination.  Enlarged  glands  are  often  felt  in  Scarpa's 
triangle,  or  on  deep  pressure  above  Poupart's  ligament. 

It  is  about  this  period  that  the  change  from  the  abducted  to  the  adducted 
position  usually  (p.  417)  takes  places,  followed  by  true  shortening  of  the  limb. 
The  shortening  of  the  limb  arises  in  chronic  cases  partly  from  want  of  growth 
consequent  upon  disuse,  but  it  is  chiefly  due  in  most  cases  to  destruction  of 
the  brim  of  the  acetabulum  and  slow  displacement  upwards  of  the  femur  on  to 
the  dorsum  ilii. 

Finally,  the  abscesses  point  and  burst  through  the  skin,  leaving  sinuses 
which  may  continue  to  discharge  for  indefinite  periods  (Fig.  567).  The 
constitutional  disturbance  which  accompanies  the  progress  of  the  disease 
varies  much  in  different  cases.  In  the  early  stages  the  health  often  suffers  very 
little  except  from  want  of  exercise,  and  possibly  from  the  interference  with 


sleep  caused  by  starting  pains.  A  slight  but  constant  nocturnal  elevation  of 
temperature  will  often  be  noted. 

An  increase  in  the  fever  often,  but  not  invariably,  occurs  when  suppuration 
takes  place.  If  the  abscesses  be  allowed  to  open  spontaneously,  and  decom- 
position to  occur  in  the  discharges,  the  patient  will  steadily  waste,  and 
eventually  die  from/hectic  and  albumenoid  disease.  Occasionally  the  fatal 
result  is  preceded  by  tuberculous  meningitis  or  general  tuberculosis. 

It  must  be  clearly  understood,  however,  that  the  course  of  the  disease  as  above 
briefly  sketched  is  subject  to  many  variations.  Spontaneous  cure  may  occur 
at  any  stage — in  some  cases  with  a  more  or  less  ankylosed  hip,  but  with 
little  other  alteration  of  the  limb  ;  in  more  advanced  cases,  with  ankylosis, 
wasting  and  deformity.  Moreover,  if  the  disease  assume  the  form  of  dry 
caries,  considerable  destruction  may  slowly  occur  with  such  a  remarkable 
freedom  from  pain  and  other  symptoms,  that  the  serious  nature  of  the  case 
mny  easily  escape  detection. 


Fig.  567. — Tuberculous  Disfiase  of  Hiii-.juiiit.    Simi.ses  on  outer  .side  of  Thigh. 
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Diagnosis. — In  making  the  diagnosis  of  tuberculous  disease  of  the  hip, 
care  must  be  taken  not  to  confound  it  in  its  early  stages  with  an  attack  of 
rheumatism,  a  not  unfrequent  mistake.    The  alteration  in  the  shape  and 
position  of  the  limb,  the  obliteration  of  the  fold  of  the  nates,  and  the 
limitation  of  the  pain  to  one  joint,  will  usually  prevent  the  Surgeon  from 
falling  into  this  error.    With  iNsease  of  the  Jcnee,  care  must  be  taken  not  to 
confound  hip  disease,  in  consequence  of  the  pain  in  the  early  stages  being 
commonly  referred  to  the  former  joint ;  here  the  absence  of  any  positive  sign 
of  disease  about  the  knee,  and  the  existence  of  all  the  signs  of  disease  in  the  hip 
that  have  already  been  noticed,  will  enable  the  Surgeon  to  recognize  the  true 
seat  of  the  affection.    Lateral  curvalvre  of  the  spine,  accompanied  by  neuralgic 
tenderness  in  the  hip,  occasionally  gives  rise  to  apparent  shortening  of  the 
limb  with  pain  and  rigidity  ;  but  in  these  cases  the  existence  of  the  spinal 
affection,  the  superficial  nature  of  the  pain,  and  the  absence  of  increase  of 
suffering  when  the  joint  is  firmly  compressed,  or  of  painful  startings  at  night, 
will  indicate  the  true  nature  of  the  affection.     A  bscess  may  occasionally, 
though  rarely,  form  in  the  vicinity  of  the  hip  without  the  joint  being 
diseased.    Should  this  take  place  towards  the  anterior  aspect  of  the  articu- 
lation under  the  pectineus  muscle,  it  may,  by  its  pressure  upon  the  obturator 
nerve,  occasion  pain  in  the  thigh  and  knee,  as  in  those  cases  in  which  the 
articulation  is  affected  ;  here,  however,  the  sound  state  of  the  joint  at  its 
posterior  and  outer  part,  the  absence  of  all  obliquity  of  the  pelvis,  and  of  the 
other  signs  of  the  true  hip  disease,  will  enable  the  diagnosis  to  be  made. 
The  diagnosis  from  sacro-iliac  disease  has  been  described  at  p.  407.  In  infants 
inflammation  of  the  glands  in  the  groin  may  simulate  hip  disease,  as  the  child 
flexes  and  adducts  the  limb,  and  screams  when  any  forcible  attempt  at  extension 
is  made.    It  can  be  distinguished  from  hip  disease  by  feeling  the  glands  if  the 
child  be  not  too  fat,  and  by  observing  that  the  thigh  can  be  completely  flexed  and 
freely  rotated  without  causing  signs  of  pain.    In  the  early  stages  of  its  forma- 
tion a  fsoas  abscess  may  be  evidenced  only  by  flexion  of  the  hip,  due  to  the 
contraction  of  the  psoas  muscle,  whilst  all  the  ordinary  signs  of  caries  of  the 
spine  to  which  the  abscess  is  due  may  be  absent.    In  such  cases  it  will  be 
noted  that  there  is  no  limitation  of  the  other  movements  of  the  flexed  hip,  and 
it  will  often  be  possible  to  detect  the  psoas  abscess  by  abdominal  palpation. 
Disease  of  the  hip  and  disease  of  the  spine  sometimes  occur  together,  and  the 
difficulty  of  diagnosis  may  be  great  if  in  such  a  case  a  psoas  abscess  has 
extended   on   to  the   thigh,  causing  swelling  in   the  anterior  region  of 
the  hip. 

Acute  hip  disease  may  be  mistaken  for  iierUijphlitis.  The  child  lies  with 
the  thigh  flexed  on  the  abdomen,  and  complains  acutely  when  the  right 
groin  is  pressed.  The  diagnosis  is  easily  made  by  ana3sthetizing  the 
patient,  when  manipulations  of  the  parts  will  reveal  the  precise  seat  of  the 
inflammation. 

It  may  be  taken  as  a  general  rule  that  if  the  thigh  can  be  flexed  to  a  right 
angle  without  any  movement  of  the  pelvis,  perceptible  to  the  hand  placed  on 
the  anterior  snperior  spine  and  the  neighbouring  part  of  the  crest,  and  if 
while  in  that  position  with  the  knee  flexed,  the  femur  can  be  abducted  and 
rotated  outwards  till  the  heel  is  over  the  sound  thigh,  there  is  no  disease  of 
the  hip.  This  movement  is  so  readily  made  in  young  children  that  it  is  an 
easy  mode  of  excluding  hip  disease,  though  of  course  if  it  is  impossible,  it  does 
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not  jorove  its  presence,  as  limitation  of  mobility  may  be  due  to  causes  outside 
the  joint. 

The  Prognosis  in  cases  of  tuberculous  disease  of  the  hip  must  be  regarded 
from  two  points  of  view — 1,  as  concerns  the  Life  of  the  Patient  ;  and  2,  as 
concerns  the  Utility  of  the  Limb. 

1.  Life. — Disease  of  the  hip- joint,  and  of  the  contiguous  osseous  structures, 
is  dangerous  to  life  in  proportion  to  the  abundance  and  the  long  continuance 
of  the  suppuration  ;  and  this  is  dependent  partly  on  the  patient's  constitution, 
but  chiefly  on  the  extent  of  the  osseous  disease.  In  the  synovial  form,  suppu- 
ration is  often  prevented  by  rest  and  appropriate  treatment  ;  and  when  this  is 
the  case,  the  patient  will  usually  recover.  If  suppuration  take  place  in  cases 
of  this  kind,  recovery  need  not  be  despaired  of ;  but  convalescence  will  be 
greatly  protracted.  In  such  cases  much  will  depend  on  the  patient's  constitu- 
tion. If  that  be  highly  scrofulous  or  if  there  be  tuberculous  disease  elsewhere, 
the  prognosis  becomes  correspondingly  bad. 

When  the  bones  that  enter  into  the  composition  of  the  hip  are  the  primary 
seat  of  disease,  the  case  assumes  a  much  graver  aspect,  but  even  then  under 
proper  treatment,  there  is  a  good  pi'ospect  of  cure. 

In  those  cases  in  which  the  disease  is  primarily/(????(9m/,  and  dependent  upon 
tubercle  in  the  head  of  the  thigh-bone,  the  prognosis  is  not  so  favourable,  but 
in  a  considerable  proportion  spontaneous  cure  may  take  place  under  proper 
treatment  even  without  operative  interference. 

The  condition  of  the  pelvic  iones  is  one  that  more  materially  than  any  one 
other  circumstance  influences  the  prognosis  in  cases  of  hip  disease.  When  the 
acetabulum  is  perforated  intrapelvic  abscess  will  probably  form,  and  unless  the 
diseased  osseous  structures  be  excised,  a  fatal  result  may  be  anticipated.  If 
the  acetabulum  be  merely  superficially  carious,  the  condition  need  not  seriously 
affect  the  prognosis.  In  these  cases  the  displacement  of  the  head  of  the  bone 
is  the  first  step  towards  the  cure  of  the  disease  in  the  acetabulum.  The  surface 
of  the  cavity,  which  is  roughened,  and  deprived  of  its  cartilage,  speedily 
becomes  covered  by  granulations,  which  become  developed  into  fibrous  tissue, 
and  in  a  short  time  the  whole  cavity  becomes  filled  w'ith  dense  fibroid 
growth. 

When  the  disease  extends  to  the  osseous  structures  around  the  acetabulum, 
such  as  the  rami  of  the  ischium  and  pubes,  the  tuberosity  of  the  ischium  and 
the  upper  lip  of  the  acetabulum,  and  even  the  dorsum  of  the  ilium,  it  usually 
partakes  more  of  the  nature  of  necrosis  than  of  caries.  In  extensive  pelvic 
disease  such  as  this,  natural  means  are  quite  unable  to  effect  a  cure,  and  the 
patient  must  die  of  hectic  or  intercurrent  disease,  unless  recourse  be  had  to 
excision  of  the  head  of  the  thigh-bone  and  the  whole  of  the  necrosed  and 
carious  osseous  structures. 

The  report  of  the  "  Committee  of  the  Clinical  Society  appointed  to  inquire 
into  the  value  of  excision  as  a  means  of  treating  disease  of  the  hip-joint  in 
childhood,"  contains  the  most  accurate  information  w^e  possess  concerning  the 
death-rate  of  hip  disease,  in  the  statistics  furnished  by  Howard  Marsh  of  the 
cases  treated  by  him  in  the  Alexandra  Hospital  for  Hip  Disease  in  Childhood, 
between  18G7  and  187'.>.  The  total  number  of  cases  amounted  to  401.  These 
may  be  divided  first  into  277,  or  69  per  cent.,  in  which  suppuration  took  place, 
and  124,  or  31  per  cent.,  in  which  no  abscess  formed.  The  following  table 
shows  the  results.    Those  classed  as  "  verified  cures  "  were  examined  by  the 
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Committee.  The  value  of  the  statistics  is  enhanced  by  the  fact  that  the 
patients  at  tlie  Hip  Hospital  are  kept  under  treatment  or  watched  as  out- 
patients as  far  as  possible  until  the  final  result  is  known.  Patients  requiring 
operation  are  sent  elsewhere,  and  consequently  are  placed  in  a  separate  class. 


WITH 

WITHOUT 

SUPI'URATrON. 

SUPPURATION. 

52 

31 

24 

C.  In  process  of  cure  and  still  under  observation 

7 

5 

D.  Untraced  : — 

a.  Apparently  cured  on  discharge      .       .       .  . 

9 

15 

h.  Apparently  convalescent    .       .       .  ... 

9 

11 

c.  In  progress  on  discharge  ..... 

41 

;» 

E.  Indefinite  cases  

.5 

7 

H 

9 

G.  Under  treatment,  apparently  incurable 

3 

0 

H.  Deaths     .       .       .       .  "  

87 

13 

I.  Operations  

17 

0 

277 

124 

These  figures  yield  a  percentage  of  42'3  of  cures  or  convalescents,  24'2  of 
incomplete  cases,  and  :33'5  of  deaths.  Of  the  87  cases  in  which  death  took 
place  after  suppuration,  16  died  of  meningitis,  20  died  of  albuminuria  and 
dropsy,  :>  of  albuminuria  and  phthisis,  b  of  phthisis,  9  of  exhaustion,  2  of 
erysipelas,  1  of  pyaemia,  and  24  from  unknoAvn  causes,  19  of  which  had  been 
discharged  as  incurable.  In  the  13  non-suppurating  cases  which  terminated 
fatally,  death  took  place  from  the  following  causes  :  7  from  meningitis,  1  from 
phthisis,  1  from  tuberculous  pneumonia,  1  from  croup,  1  from  intercurrent 
disease  (nature  unknown),  and  2  from  unknown  causes. 

In  the  cases  with  suppuration  ending  in  cure  the  average  duration  of  treat- 
ment was  about  4  years,  in  the.  non-suppurating  cases  it  was  about  3.  In  the 
fatal  suppurating  cases  the  average  duration  of  life  was  3|  years. 

Of  614  cases  treated  at  the  Hip  Hospital  in  the  years  1880  to  1889,  Howard 
]\Iarsh  was  able  to  obtain  information  of  only  3.5  deaths,  which  gives  a  morta- 
lity as  low  as  6  per  cent.  The  treatment  of  the  suppurating  cases  consisted  in 
antiseptic  drainage  of  the  abscesses. 

General  tuberculosis  is  an  occasional,  but  very  rare,  cause  of  death  in  cases 
of  hip  disease.  Thus,  of  130  cases  treated  consecutively  in  University  College 
Hospital,  death  from  this  cause  only  occurred  in  5  instances,  whilst  Howard 
Marsh  finds  that  of  all  the  suppurating  cases  treated  at  the  Alexandra  Hospital 
since  1879,  only  5  per  cent,  have  died  from  this  cause. 

2.  Utility  of  the  Limb. — In  the  most  favourable  cases  of  recovery  from 
hip-joint  disease  a  varying  amount  of  lameness  almost  always  remains.  This 
may  not  be  more  than  a  scarcely  perceptible  limp,  due  to  slight  impairment 
of  the  mobility  of  the  joint.  In  the  majority  of  cases,  however,  the  lameness 
is  much  more  evident,  and  is  dependent  upon  a  greater  or  lesser  degree  of 
ankylosis  of  the  hip-joint  and  shortening  of  the  limb,  often  with  faulty  position. 
In  these  cases  it  is  interesting  to  observe  how  Nature  compensates  for  the  loss 
of  all  abduction  and  rotatory  power  in  the  hip  by  giving  an  extremely  increased 
degree  of  mobility  to  the  lumbar  vertebrae  :  so  that  the  patient,  in  walking. 
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swings  the  pelvis  from  these,  and  thus  in  a  great  degree  makes  up  for  the  loss 
of  the  natural  movements  in  the  ilio-femoral  articulation.  In  the  most 
extreme  cases  the  shortened,  wasted  and  deformed  limb  hangs  powerless  from 
the  pelvis,  suspended  as  it  were  by  the  ilio-femoral  ligament,  and  slightly 
flexed  and  adducted. 

Of  the  83  cases  of  cure  from  the  Hip  Hospital  verified  by  the  Committee, 
69  are  described  as  "good  cures,"  11  as  "moderately  good,"  and  3  as  "cures 
with  considerable  lameness." 

In  his  Hunterian  Lectures  in  1889,  Howard  Marsh  gave  a  full  account  of 
the  condition  of  the  limb  in  7(!  cases  which  had  been  discharged  from  the 
Hospital,  after  varying  periods  of  more  than  a  year.  Of  37  cases  which  had 
suppurated,  a  single  sinus  was  present  in  4  ;  2  walked  perfectly,  22  well,  13 
indifferently  ;  mobility  was  perfect  in  1,  free  in  10,  slight  in  7,  and  absent  in 
18  ;  in  3  cases  there  Avas  no  shortening,  in  17  one  inch,  in  12  between  one  and 
two  inches,  and  in  3  more  than  two  inches,  the  average  being  one  inch. 

Of  39  cases  which  had  not  suppurated,  12  walked  perfectly,  20  well,  and  () 
indifferently  ;  mobility  was  perfect  in  9,  free  in  10,  slight  in  10,  and  absent 
in  10  ;  in  8  cases  there  was  no  shortening,  in  19  less  than  one  inch,  in  11 
more  than  one  inch,  the  average  being  two-thirds  of  an  inch. 

Treatment. — Nothing'  need  be  said  here  concerning,-  the  constitutional  treat- 
ment  of  chronic  hip  disease,  which  must  be  carried  out  on  the  same  principles 
which  have  already  been  considered  in  connexion  with  tuberculous  diseases  in 
general.  No  better  proof  can  be  given  of  the  primary  importance  of  favourable 
surroundings,  good  food  and  attention  to  the  general  health,  than  the  much 
more  satisfactory  course  which  the  disease  usually  runs  in  children  of  the  well- 
to-do  classes  than  among  the  poor,  from  whom  the  majority  of  Hospital  cases 
are  derived. 

In  the  local  treatment  it  is  of  especial  importance  to  adopt  early  measures, 
for  upon  this  largely  depends  the  hope  of  cure  with  the  least  possible  inter- 
ference with  the  utility  of  the  limb.  As  in  the  case  of  other  joints,  perfect 
rest  and  extension  are  the  most  essential  elements  in  the  early  treatment.  As 
a  genei'al  rule  it  maybe  stated  that  the  first  step  taken  in  the  treatment  should 
be  to  apply  a  weight  extension  without  delay.  This  often  at  once  relieves  the 
pain  and  startings,  and  is  by  far  the  most  efficient  means  of  overcoming  the 
flexion  and  lateral  displacement  M'hich  are  almost  invariably  present. 

In  applying  extension  by  means  of  a  weight,  the  following  plan  should  be 
adopted.  The  patient  is  placed  upon  a  haixl  mattress.  The  angle  of  flexion 
and  the  degree  of  abduction  or  adduction  are  then  ascertained  by  the  methods 
already  described  (p.  J:17),  as  the  extension  must  at  first  be  made  as  accurately 
as  possible  in  the  line  of  the  abnormal  position  the  limb  has  assumed.  A  long 
broad  strip  of  adhesive  plaster  is  then  applied  of  sufficient  length  to  reach 
from  a  few  inches  alove  the  knee  on  each  side  of  the  limb,  and  to  leave  a  loop 
projecting  beyond  the  sole  of  the  foot  for  about  one  foot.  In  the  loop  is 
placed  a  piece  of  wood  three  inches  in  length  to  form  a  "spreader,"  and  thus  to 
prevent  injurious  pressure  on  the  malleoli.  A  hole  may  be  drilled  through  the 
spreader  and  the  plaster  covering  it,  and  through  this  the  cord  bearing  the 
weight  is  passed  and  secured  by  a  knot.  Narrower  strips  of  plaster  are  then 
applied  diagonally  round  the  limb  to  fix  the  first  piece  more  securely  ;  great 
care  being  taken  that  no  strip  pass  circularly  round  the  limb  in  such  a  way 
as  to  constrict  it.    A  flannel  bandage  is  next  applied  from  the  malleoli  to  the 
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middle  of  the  thigh,  to  ensure  the  adhesion  of  tlie  plaster.  A  long  splint  is 
next  applied  to  the  sovnd  limb  ;  without  this,  although  by  extension  the  pain 
may  be  removed,  adduction  or  abduction  and  some  degree  of  flexion  cannot 
be  prevented,  as  the  patient  will  turn  on  one  side  and  avoid  the  direct  pull  of 
the  weight.  The  long  splint  being  fixed,  the  weight  is  applied  to  the  rope 
attached  to  the  spreader  and  passing  over  a  pulley.  The  pulley  should  be 
fixed  to  some  apparatus  allowing  of  its  being  raised  or  lowered  as  circum- 
stances may  require.  If  the  projier  apparatus,  such  as  is  used  in  hospitals,  be 
not  at  hand,  a  pulley  may  be  readily  made  from  a  cotton-reel  with  a  piece  of 
wire  passed  through  it,  by  which  it  can  be  slung  to  the  back  of  a  chair  or  a 
clothes-horse.  The  weight  of  the  body  serves  as  the  counter-extension,  and  if 
necessary  the  foot  of  the  bed  may  be  raised  on  blocks  to  prevent  the  patient 
slipping  down.  The  most  convenient  form  of  weight  is  a  tin  can  filled  with 
shot  or  water,  till  the  degree  of  extension  obtained  is  comfortable  to  the 
patient.  The  pulley  and  weight  are  to  be  adjusted  in  such  a  way  that  the 
extension  shall  act  on  the  limb  directly  in  the  line  of  its  abnormal  position. 


Fig.  56S. — Apparatus  for  Extension  by  Weiglits  in  Hip-joint  Disease. 


To  do  this  the  diseased  limb  must  be  raised  till  the  lumbar  spine  is  in  contact 
with  the  bed,  and  the  degree  of  abduction  or  adduction  must  correspond  to 
that  noted  before  the  apparatus  was  applied.  During  the  acute  stage  any 
forced  attempt  to  drag  the  limb  immediately  into  its  normal  position  would 
only  aggravate  the  pain,  but  by  making  the  extension  as  above  described,  it 
will  be  found  that  the  limb  speedily  falls  into  the  proper  position.  At  the 
end  of  each  day  the  pulley  must  be  readjusted  so  as  gradually  to  bring  the 
limb  parallel  to  its  fellow.  In  recent  cases  a  few  days  will  often  suffice  to 
liring  the  limb  into  its  normal  position  ;  in  more  advanced  cases  some  weeks 
may  be  required.  If  the  treatment  has  to  be  continued  for  any  length  of  time, 
the  apparatus  represented  in  Fig.  5(18  may  be  employed.  In  it  the  pelvis  and 
body  are  fixed  to  the  bed  by  means  of  broad  felt  straps  and  buckles.  A 
leather  ankle-strap  is  then  placed  round  the  foot  and  lower  part  of  the  leg, 
and  a  padded  belt  above  the  knee.  From  the  sides  of  each  of  these,  straps 
are  carried  to  a  point  six  or  eight  inches  beyond  the  foot,  where  they  are 
attached  to  a  transverse  iron  rod,  four  inches  long.  From  this  the  cord  suspend- 
ing the  weight  passes  over  a  piilley-frame  fixed  to  the  end  of  the  bed.  The 
weight  applied  should  be  from  two  to  three  pounds  in  children  up  to  six  years 
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of  age  ;  four  pounds  between  the  ages  of  six  and  ten  ;  five  or  six  pounds  from 
ten  to  thirty. 

The  period  during  which  the  weight  extension  should  be  applied  has 
already  been  considered  at  p.  42(5.  At  the  end  of  the  time  the  Surgeon  must 
decide  what  are  the  means  best  adapted  for  the  maintenance  of  perfect  rest  in 
the  joint,  which  will  be  required  for  at  least  a  year.  If  the  patient's  surround- 
ings are  such  that  he  will  not  be  deprived  of  fresh  air  by  being  kept  in  the 
recumbent  position  for  some  weeks  at  least,  this  is  certainly  the  most  efficient 
treatment.    In  adults  a  long  splint  may  be  applied  as  for  fractured  thigh. 


Fig.  569. — Thomas's  Splint  applied. 


This  is,  however,  of  little  use  in  children,  as  they  always  manage  by  twisting- 
the  body  to  maintain  a  considerable  degree  of  flexion  with  adduction  or  abduc- 
tion. Hamilton's  double  long  spUnt  (Fig.  218,  Vol.  I.,  p.  G22)  should  there- 
fore be  used,  by  which  a  much  better  position  is  obtained.  Weight  extension 
can  be  applied  with  this  if  required. 

Thomas's  splint  (Figs.  569,  570)  is  by  far  the  best  apparatus  yet  invented 
for  the  treatment  of  all  forms  of  hip  disease.  It  may  be  applied  at  any  stage, 
and  should  be  worn  till  the  cure  is  complete.  It  will,  however,  generally  be 
found  most  convenient,  when  there  is  considerable  abduction  or  adduction  with 
acute  pain  in  the  early  stages  of  the  disease,  to  correct  this  by  means  of  the 
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weight  extension  used  as  above  described  before  applying  the  Thomas's 
spUnt.    Thomas's  splint  is  the  only  apparatus  that  maintains  absolute  rest  of 
the  joint,  while  at  the  same  time  the  patient  is  able  to  move  about  during  the 
whole  or  the  greater  part  of  the  treatment.    The  splint  consists  of  a  fiat  bar  ot 
soft  iron,  varying  from  three  quarters  of  an  inch  to  an  inch  and  a  half  in 
width,  and  from  three-sixteenths  to  three-eighths  of  an  inch  in  thickness, 
according  to  the  age,  size,  and  weight  of  the  patient.    This  bar  must  be  long 
enough  to  reach  from  the  lower  angle  of  the  scapula  to  the  middle  of  the  leg 
immediately  below  the  prominence  of  the  calf.    The  upper  and  lower  parts 
must  be  straight  to  fit  the  back  and  the  leg,  and  between  these  it  must  be 
bent  into  a  curve  accurately  fitted  to  the  buttock  of  the  patient.    To  this 
vertical  bar,  three  curved  transverse  bars  of  soft  iron  about  |  inch  thick,  by  1 
to  f  inch,  are  fixed  as  in  Pig.  570.    The  upper  of  these  should  be  of  sufficient 
length  to  embrace  the  chest  about  as  far  as  the  nipple  on  each  side.  Thii 
middle  bar  should  be  immediately  below  the  curve  for  the  buttock  in  the  vei  - 
tical  bar.    If  it  be  placed  too  low,  the  splint  is  more  apt  to  twist  round  and 
allow  flexion.    The  whole  apparatus  is  padded  with  a  thin  layer  of  felt,  nr 
flannel,  covered  with  leather.  The  splint  is  applied  in  such  a  way  that  the  curved 
part  of  the  vertical  bar  lies  midway  between  the  tuberosity  of  the  ischium  and 
the  great  trochanter.    The  curved  parts  are  then  bent  so  as  to  fit  the  chest, 
thigh,  and  leg  comfortably.    A  strong  piece  of  bandage  is  passed  through  the 
rings  in  the  ends  of  the  chest-piece,  and  tied  firmly.    A  broad  body-bandage 
of  swan's  down  calico,  or  flannel,  is  then  wound  round  the  vertical  bar,  so  as 
to  get  a  good  hold  of  it,  and  carried  two  or  three  times  round  the  body. 
A  narrower  bandage  is  next  applied  to  the  thigh  and  leg.    If  the  patient  is  to 
walk  about,  braces  of  strong  calico  must  be  fixed  to  the  chesfc-piece,  and  carried 
over  the  shoulders,  otherwise  the  splint  will  slip  down.    If  there  is  much 
flexion,  the  splint  may  be  bent  forwards  immediately  below  the  buttock  curve 
to  a  degree  a  little  less  than  that  of  the  limb,  which  may  be  allowed  to  he 
upon  it  with  the  knee  slightly  bent.    In  this  position  it  is  secured  by  a  few 
turns  of  bandage  round  the  thigh  and  leg.    In  a  few  days,  if  the  patient  be 
kept  on  his  back,  the  weight  of  the  limb  will  have  extended  the  hip,  so 
that  the  whole  leg  is  uniformly  in  contact  with  the  splint,  which  may  then  be 
straightened  a  little  ;  this  is  repeated  until  the  flexion  is  corrected.  The 
vertical  bar  must  never  be  bent  opposite  the  knee.  If  there  is  much  adduction, 
it  is  often  convenient  to  twist  the  vertical  bar,  so  that  its  anterior  aspect  looks 
very  slightly  outwards  from  below  the  buttock.  These  alterations  in  the  shape 
of  the  splint  must  be  carried  out  by  the  Surgeon  himself  with  strong  iron 
wrenches  made  for  the  purpose.  A  little  experience  is  required  in  the  manipu- 
lation of  these  splints,  but  the  necessary  skill  is  easily  acquired,  and  will  well 
repay  the  Surgeon  for  the  trouble  involved  is  so  doing.    The  splint  must  be 
worn  continuously  day  and  night  till  all  symptoms  have  subsided,  often  for  two 
or  three  years.    In  walking  with  crutches,  the  patient  is  raised  by  a  patten  on 
the  foot  of  the  sound  limb,  so  that  the  opposite  foot  does  not  touch  the  ground 
(Fig.  569).    Should  suppuration  take  place,  Thomas's  splint  is  still  the  most 
convenient  apparatus,  as  it  leaves  the  parts  uncovered  in  which  the  abscesses 
point.   One  great  advantage  in  the  splint,  is  that  under  the  superintendence  of 
the  Surgeon,  any  blacksmith  can  do  the  iron-work,  and  any  saddler  the  padding, 
and  it  is  thus  equally  available  for  country  or  city  practice. 

After  all  acute  symptoms  have  disappeared,  Thomas's  splint  is  still  the  best 
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apparatus,  but  sometimes  the  joint  may  be  convenieutly  fixed  by  means  of  a 
leather  splint,  the  starched  bandage,  or  the  plaster  of  Paris  bandage.  Of 
these  I  prefer  the  starched  bandage  as  being  most  easily  applied.  The  hip 
part  must  be  strengthened  with  a  piece  of  pasteboard  lined  with  calico, 
sufficiently  long  to  extend  down  the  whole  of  the  back  of  the  thigh  to  below 
the  knee,  so  as  to  support  that  joint  also,  and  the  spica  bandage  must  be 
apphed  in  repeated  turns,  otherwise  the  apparatus  will  not  fix  the  joint.  In 
applying  this  or  any  other  apparatus,  it  is  often  necessary,  especially  in 
children,  to  administer  chloroform,  as  the  pain  occasioned  by  the  necessary 
movements  may  be  too  severe  to  be  borne  without  it. 

In  young  children  a  single  Thomas's  splint  is  not  an  efficient  appliance,  and 
it  is  very  essential  that  the  lower  limbs  be  fixed  so  that  tilting  of  the  pelvis  may 
be  prevented,  and  in  order  that  the  child  may  be  easily  carried  about  without 
fear  of  moving  the  inflamed  joint.  For  this  purjjose  a  double  Thomas's  splint 
should  be  employed.  This  consists  of  a  vertical  bar  for  each  lower  limb  which 
is  attached  above  to  the  circular  band  ;  the  leg  pieces  should  be  fixed  in  such 
a  position  that  the  limbs  are  slightly  abducted. 

The  above  description  includes  the  general  plan  of  treatment  required  in  the 
early  stages  of  tuberculous  disease  of  the  hip,  and,  although  different  Surgeons 
may  employ  various  methods  for  carrying  out  the  treatment,  their  object  is  the 
same,  viz.,  to  bring  about  arrest  of  the  disease  by  putting  the  joint  at  perfect 
rest,  reheving  muscular  spasm  by  extension,  and  improving  the  condition  of 
the  general  health. 

In  spite  of  every  precaution,  however,  suppuration  occurs  in  a  considerable 
proportion  of  cases,  and  unfortunately  has  often  already  taken  place  when  the 
case  is  first  brought  for  treatment.  Under  these  circumstances  a  wide 
difference  of  opinion  exists  amongst  Surgeons  at  the  present  day  as  to  the  line 
of  treatment  which  should  be  adopted.  It  is  at  once  obvious  that  the  success 
of  the  method  adopted  must  be  judged  chiefly  by  the  amount  of  danger  which 
it  involves  to  the  life  of  the  patient,  and  by  the  ultimate  utility  of  the  limb. 
Preference  must  also  be  given  to  that  method  which,  without  sacrificing  any  of 
the  advantages  to  be  obtained  in  other  ways,  brings  about  the  most  speedy 
cure.  The  treatment  must  as  far  as  possible  be  based  upon  general  patho- 
logical principles,  but  theoretical  considerations  must  not  be  allowed  to  out- 
weigh practical  experience  ;  the  perfection  of  the  treatment  must  be  judged  by 
the  perfection  of  the  result. 

Thus  far  all  Surgeons  will  agree  that  when  once  suppuration  has  occurred  in 
a  case  of  tuberculous  hip  disease  the  sooner  the  abscess  is  opened  with  anti- 
septic precautions  the  better.  But  whilst  some  Surgeons  consider  this 
sufficient,  and  maintain  that  the  best  ultimate  result  is  obtained  by  opening 
fresh  abscesses  as  they  form,  and  keeping  the  joint  at  perfect  rest,  others 
believe  that  an  attempt  should  be  made  to  remove  the  diseased  tissues  as  freely 
as  possible,  and  for  this  purpose  practise  excision  of  the  head  of  the  femur  at 
a  comparatively  early  stage  of  the  disease.  Attempts  have  been  made  by 
Schede  and  others  to  extend  the  operation  of  arthrectomy  to  the  hip-joint, 
and  in  cases  of  synovial  disease  to  remove  the  tuberculous  tissues  as  completely 
as  possible  without  sacrificing  the  head  of  the  bone.  Such  an  operation 
must  necessarily  be  extensive,  and  probably  imperfect,  and  although  in  rare 
instances  an  extensive  abscess  in  connexion  with  disease  of  the  upper  end  of 
the  femur  or  of  the  pelvic  bones  in  the  neighbourhood  of  the  acetabulum  may 
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be  thoroughly  treated  without  interfering-  with  the  joint  itself,  yet  in  the 
large  majority  of  suppurating  cases  the  choice  must  lie  between  merely  opening 
the  abscess  and  proceeding  at  once  to  excise  the  head  of  the  femur. 

Indications  for  Excision. — In  endeavouring  to  arrive  at  a  conclusion  as 
to  the  practical  indications  for  the  operation  of  excision  in  tuberculous  hip 
disease,  it  will  be  gathered  from  what  has  been  said  above  that  we  have  to 
consider  the  relative  merits  of  two  very  different  lines  of  practice,  and  to 
answer  if  possible  the  question  "  Is  excision  to  be  regarded  as  the  treatment 
to  be  more  or  less  generally  adopted  in  suppurating  cases,  or  is  it  to  be  reserved 
for  exceptional  cases  which  have  resisted  all  other  methods  ?  " 

Those  Surgeons  who  regard  excision  as  a  practice  to  be  avoided  if  possible, 
base  their  opinion  chietly  upon  the  utility  of  the  limb  which  is  obtained. 
Thus,  Howard  Marsh,  who  has  most  ably  supported  the  expectant  treatment,  is 
strongly  of  opinion  that  the  final  result  thus  secured  is  better  than  in  cases 
treated  by  excision  in  the  earlier  stages  of  suppuration.  Marsh  recommends 
that  the  abscess  should  be  freely  opened  and  a  drainage  tube  inserted  for  two 
or  three  days,  antiseptic  precautions  being  of  course  rigidly  observed.  Absolute 
fixation  of  the  joint  is  maintained  throughout  the  treatment,  and  any  fresh 
abscesses  which  may  subsequently  form  are  similarly  opened.  The  results 
obtained  by  this  method  of  treatment  have  already  been  given  both  as  regards 
the  mortality  and  the  subsequent  condition  of  the  limb  in  the  cases  which 
recover  (p.  425). 

Among  the  most  ardent  advocates  of  early  excision — that  is,  excision 
practised  as  an  operation  of  choice  in  suppurating  cases,  as  opposed  to  excision 
reserved  for  exceptionally  severe  and  unfavourable  cases — may  be  mentioned 
Annandale,  Croft,  Barker,  and  Wright.  In  this  mode  of  treatment  the 
abscess  is,  in  the  first  place,  freely  opened,  and  the  track  by  which  the  abscess 
has  escaped  from  the  joint  is  sufficiently  enlarged  to  allow  examination  of  the 
head  of  the  bone.  If,  as  is  almost  invariably  the  case,  this  is  found  diseased, 
with  separation  of  the  cartilage  and  caries  of  the  surface,  it  is  removed  by  saw- 
ing the  bone  through  the  neck.  In  this  way  not  only  is  the  diseased  head  itself 
removed,  but  free  access  is  obtained  to  the  joint,  so  that  an  endeavour  may  be 
made  thoroughly  to  remove  tuberculous  synovial  membrane,  to  treat  any 
acetabular  disease  which  may  exist,  and  in  some  instances  to  afford  free 
drainage  to  an  intrapelvic  abscess.  The  methods  of  trentiiig  the  wound  and 
obtaining  primary  union  will  be  subsequently  considered,  but  it  may  here  be 
stated  that  after  the  adoption  of  this  line  of  treatment  a  Thomas's  splint 
should  be  worn  for  at  least  a  year. 

In  comparing  these  two  methods  it  certainly  appears  that  on  theoretical 
grounds  excision  may  be  supported  as  being  the  only  practical  means  of 
removing  the  diseased  tissues.  As  regards  the  mortality  attending  the  two 
methods,  it  is  probable  that  the  difference  is  inconsiderable,  for  the  immediate 
fatality  of  e.xcisiou  in  the  early  stages  of  suppuration  is  small,  and  the 
subsequent  mortahty  is  probably  little  affected,  although  the  patient  escapes 
those  dangers  which  are  inseparable  from  the  presence  of  discharging  sinuses. 
Again,  the  duration  of  the  treatment  will  not  be  found  to  be  shortened  by 
early  excision  to  the  extent  that  was  at  first  anticipated.  In  the  most  favour- 
able cases  at  least  a  year  must  elapse  before  the  patient  is  allowed  to  use  the 
limb,  and  in  the  majority  of  instances  one  or  more  secondary  operations  for 
sinuses  will  be  required  before  a  cure  is  obtained.    So  far,  therefore,  it  is 
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difficult  to  decide  between  the  two  methods  ;  aad  when,  lastly,  we  compare  the 
utility  of  the  limb  obtained  by  expectant  treatment  with  that  after  excision, 
we  still  find  considerable  difference  of  opinion  as  to  the  relative  merits  of  the 
two  methods.  As  far  as  the  ultimate  shortening  of  the  bone  is  concerned,  it 
matters  little  whether  the  head  is  slowly  removed  by  caries  or  at  once  by 
excision,  and  it  is  also  certain  that  removal  of  the  head  often  produces  not 
more  than  half  an  inch  of  shortening,  and  probably  has  little  effect  on  the 
subsequent  growth  in  length  of  the  bone.  The  more  rapid  the  cure  the  less 
will  be  the  faulty  development  of  the  limb  resulting  from  disuse.  A  movable 
joint  is  more  often  obtained  after  excision  than  after  expectant  methods,  but 
in  some  cases  the  joint  is  weak,  and  has  a  tendency  to  become  flexed,  so  that 
it  is  doubtful  whether,  as  far  as  practical  utility  is  concerned,  the  more  fixed 
joint  is  not  eventually  the  more  serviceable  to  the  patient. 

The  evidence  on  the  whole  is,  indeed,  by  no  means  convincing,  and  although 


the  balance  may  perhaps  turn  in  favour  of  avoiding  excision  in  the  earlier 
stages  of  suppuration,  unless  there  are  strong  indications  for  performing  it, 
the  operation  should  certainly  not  be  regarded  merely  as  a  last  resource  in 
advanced  cases.  It  is  only  by  the  careful  observation  of  series  of  consecutive 
cases  that  a  final  decision  upon  this  important  question  can  be  made.  It  is 
however,  possible  to  indicate  certain  conditions  in  which  the  Surgeon  should 
not  hesitate  to  undertake  the  operation.  In  the  first  place  if  the  head  of  the 
bone  is  extensively  destroyed  by  caries,  if  a  sequestrum  is  present  in  its 
surface,  or  if  there  is  considerable  disease  outside  the  epiphysial  line,  the  joint 
itself  being  involved,  excision  through  the  neck  should  be  performed. 
Secondly,  in  the  rare  instances  in  which  the  head  of  the  femur  is  completely 
separated,  and  lies  as  a  loose  sequestrum  in  the  cavity  of  the  acetabulum,  the 
sooner  the  dead  bone  is  removed  the  better.  This  condition  is  not  easy  to 
recognize  until  the  abscess  is  freely  opened  and  digital  examination  made. 
Thirdly,  in  cases  of  primary  acetabular  disease,  especially  when  sequestra  are 


Fig.  571. — Perforation  of  Aoetaliulnm  in 
Tuberculous  Disease  of  Hip. 


Pig.       — Carious  Head  of  Fenuir  from 
the  same  case. 
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present,  or  when  perforation  has  occurred  with  the  formation  of  an  intra- 
pelvic  abscess  the  condition  can  seldom  be  recovered  from  unless  the  head 
of  the  bone  is  removed.  This  is  often  itself  extensively  diseased  (Fig. 
571,  572),  but  apart  from  this  it  is  only  possible  to  treat  the  diseased 
acetabulum  efficiently  and  drain  any  existing  abscess  by  removing  the  head 
of  the  bone.  Fourthly,  in  the  later  stages  of  the  disease  when  septic  sinuses 
are  present,  and  the  patient  is  suffering  from  hectic,  excision  is  usually 
an  imperative  necessity.  The  operation  is  then  undertaken  as  an  alternative 
for  amputation,  which  is  here  too  formidable  a  proceeding  to  be  undertaken 
except  in  the  last  extremity.  Lastly,  the  operation  may  be  required  in 
old-standing  cases  when  sinuses  are  present  and  the  limb  is  in  a  flexed  or 
otherwise  deformed  position.  By  the  application  of  a  weight  extension  the 
malposition  may  sometimes  be  corrected  and  by  laying  open  and  scraping 
the  sinuses  they  may  be  healed.  Often,  however,  excision  is  required,  and 
serves  the  double  purpose  of  curing  the  sinuses  and  bringing  the  limb  into  a 
satisfactory  position. 

The  question  of  Amputation  in  cases  of  disease  of  the  hip-joint  is  one  that 
must  often  have  presented  itself  to  the  Surgeon  when  he  has  contemplated  the 
shortened,  wasted,  and  deformed  member  that  is  sometimes  left  after  the  more 
advanced  forms  of  the  disease,  and  which  can  never  be  rendered  useful  as  a 
basis  of  support  to  the  body  by  any  mechanical  contrivance,  however  skilfully 
designed,  but  must  always  remain  a  useless  and  cumbrous  appendage. 

It  appears  to  me  that  this  operation  is  justifiable,  and,  indeed,  is  to  be 
advocated  in  the  following  circumstances  : 

1.  In  cases  where  the  disease  is  confined  to  the  head  of  the  femur,  or  where, 
if  any  portion  of  the  pelvic  bones  be  attacked,  it  is  to  so  limited  an  extent  as 
to  be  readily  removable  by  the  gouge,  excision  would  necessarily  be  the  usual 
practice.  But  if  the  patient's  health  be  too  low  to  bear  this,  or  if  the  limb  be 
so  shortened,  atrophied,  and  deformed  by  long  disuse  as  to  be  incapable  of 
furnishing  proper  support,  then  amputation  at  the  hip-joint  would,  I  think, 
be  a  proper  procedure.  I  do  not  think  that  the  mere  destruction  of  the 
cartilaginous  lining  of  the  acetabulum  should  be  an  argument  against  the  per- 
formance of  the  operation  ;  for  we  constantly  see  in  hip-joint  disease  when  the 
head  of  the  bone  has  been  dislocated,  or  after  amputation  at  the  hip-joint  for 
accident  or  ordinary  disease,  that  the  acetabulum  is  filled  up  with  a  dense 
fibroid  mass  after  the  destruction  or  removal  of  its  cartilage.  But,  if  the  pelvic 
bones  be  so  far  diseased  that  the  necrosed  or  carious  part  does  not  admit  of 
removal,  then  necessarily  amputation  would  not  be  justifiable. 

2.  When  the  disease  involves  the  shaft  of  the  femur,  which  may  be  necrosed, 
or  atrciphied  to  such  an  extent  as  not  to  leave  a  sound  limb  after  the  removal 
of  the  upper  epiphysis,  amputation  Avould  be  proper. 

3.  Amputation  would  be  justifiable  after  excision  has  been  tried  and  has 
failed  in  securing  a  useful  result  to  the  patient,  the  limb  being  left  short,  weak, 
loose,  and  cedematous. 

4.  In  a  few  instances  amputation  has  been  successfully  performed  when, 
after  excision,  the  discharge  from  the  sinuses  had  continued  and  albumenoid 
degeneration  of  the  viscera  had  set  in.  Cases  have  been  recorded  by  Marshall 
and  Barwell,  in  which,  after  the  operation,  the  size  of  the  enlarged  viscera 
sensibly  diminished,  and  the  general  health  greatly  improved. 

5.  Excision  of  the  hip  is  occasionally  followed  by  osteomyelitis  of  the  femur, 
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divided  by  means  of  a  small  but  strong  curved  bistoury  as  far  as  possible 
round  the  bone  below  the  trochanter,  in  a  direction  at  right  angles  to  the 
lower  part  of  the  first  incision.  The  Surgeon  then  peels  the  periosteum 
with  the  muscles  attached  to  the  trochanter  off  the  bone  with  a  strong 
periosteal  elevator.  The  joint  is  next  thoroughly  opened,  and  the  head  of  the 
bone  turned  out,  by  which  the  periosteum  is  peeled  off  from  the  inner  side  ; 
lastly,  the  bone  is  sawn  through  above  the  small  trochanter.  By  saving  the 
periosteum,  Sayi'e  states  that  he  obtains  more  perfect  repair  with  less  shorten- 
ing, and  a  stronger  and  more  movable  joint. 

In  sawing  the  bone  in  excision  of  the  hip,  the  ingenious  instrument 


Fig.  575. — Gowau's  Osteotome. 


invented  by  Gowan  of  Guy's  Hospital  will  be  found  very  useful  in  some  cases 
(Fig.  575). 

Excision  may  also  be  done  through  a  "T-shaped  incision  over  the  upper  end 
of  the  thigh  bone,  and  in  some  advanced  cases  when  the  gluteal  region  is 
perforated  with  sinuses,  the  soft  parts  thinned  and  the  head  of  bone  displaced 
on  to  the  dorsum  ilii,  it  is  sufficient  to  pass  a  director  down  one  of  the  chief 
sinuses  leading  to  the  carious  bone,  and  to  slit  this  up.  It  is  usually 
unnecessary  to  employ  the  bloodless  method  in  these  operations,  but  it  has  the 
advantage  of  enabling  the  Surgeon  to  ascertain  accurately  the  condition  of  the 
trochanter  and  upper  end  of  the  femur.  The  tourniquet  may  be  applied  as 
represented  in  Fig.  10,  Vol.  I.  When  the  trochanter  is  healthy  the  bone 
should,  as  a  rale,  be  sawn  through  the  neck  ;  if  diseased,  above  the  small 
trochanter.  If,  however,  there  is  irreducible  flexion  in  old-standing  cases,  or  if 
the  presence  of  the  trochanter  interferes  with  the  free  drainage  of  an  intra- 
pelvic  abscess,  the  bone  may  in  any  case  be  sawn  below  it. 

Where  large  portions  of  the  pelvic  bones  require  removal,  external  or 
posterior  incisions  should  be  made  in  the  way  already  described  ;  the 
incisions,  however,  being  made  more  freely,  but  not  carried  so  far  forwards  as 
to  endanger  the  anterior  crural,  or  so  far  back  as  to  wound  the  sciatic  nerve. 
After  the  removal  of  the  head  of  the  thigh-bone,  all  loose  necrosed  pieces  are 
to  be  taken  out,  and  then,  by  means  of  ordinary  cutting  or  gouge-forceps,  the 
acetabulum  and  other  carious  osseous  structiu'es  are  cut  away  piecemeal. 
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Those  portions  of  bone  which  have  necrosed  are  nsually  lying  loose,  or  else 
may  generally  be  readily  separated  by  the  finger,  or  by  the  handle  of  a  scalpel, 
from  the  subjacent  soft  structures. 

Fig.  57(5  represents  the  result  obtained  in  a  girl  from  whom  I  removed  the 
upper  end  of  the  thigh-bone,  the  acetabulum,  the  rami  of  the  pubes  and  of  the 
ischium,  a  portion  of  the  tuber  ischii,  and  part  of  the  dorsum  ilii.  This 
patient,  when  admitted  into  the  Hospital,  was  in  the  last  stage  of  disease, 
exhausted  by  constant  discharge,  and  must  inevitably  have  speedily  sunk  had 
no  effort  been  made  to  remove  the  cause  of  prostration.  At  the  operation  she 
was  so  exhausted  chat  it  was  necessary  to  leave  her  on  the  operating- table  for 


Fig.  57G.— Result  of  Excision  for  Extensive  Acetabular  Disease,  three  years  after  Operation. 

some  hours  before  she  was  sufficiently  restored  to  bear  moving  into  bed. 
Xevertheless,  by  the  free  use  of  stimulants  and  nourishing  food,  she  improved 
rapidly;  and  when  she  recovered,  the  limb  presented  the  appearance  in  the 
drawing :  it  was  straight,  shortened  about  two  inches ;  good  movement 
existed  at  the  hip  ;  and  she  could  walk  with  much  ease.  Constitutionally, 
she  was  in  perfect  health,  and  continued  so  up  to  the  time  when  she  was 
last  seen,  about  fourteen  years  after  the  operation.  In  three  other  cases  I  have 
successfully  removed  large  portions  of  the  acetabulum  and  of  the  contiguous 
portions  of  the  ilium  and  ischium.  In  cases  such  as  these,  if  they  are  left  to  them- 
selves, the  result  must  inevitably  be  fatal.  There  is  no  danger  of  laying  open 
the  pelvic  cavity  during  the  removal  of  these  masses  of  pelvic  bone  ;  for,  during 
the  progress  of  the  disease  the  fasciie  and  muscles  lining  the  pelvis  become  so 
thickened  that  they  form  a  barrier  which  effectually  protects  the  pelvic  cavity. 
In  children  a  double  Thomas's  splint  is  the  most  convenient  apparatus  for 
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use  after  excision  of  the  hip  ;  if  this  has  been  done  by  a  posterior  incision  the 
piece  of  the  spUnt  opposite  the  wound  must  be  cut  out.  In  adults  a  Thomas's 
splint,  or  during  the  early  stages  a  bracketed  long  splint,  may  be  used.  Often, 
however,  it  is  convenient  to  dispense  with  the  use  of  a  splint  altogether,  applying 
a  weight  extension  and  preventing  rotation  by  two  soft  iron  cross-bars  fixed  to 
the  leg  with  a  plaster  of  Paris  bandage. 

The  Results  of  excision  of  the  hip  have  already  been  partly  discussed 
(see  p.  424,  ei  seq.). 

1.  The  3Iortality  due  to  the  operation  necessarily  varies  according  as  it  is 
undertaken  as  an  opex'ation  of  choice  in  the  earlier  stages  or  as  a  last  resource 
in  advanced  cases.  Leisrink  of  Hamburg  published  in  the  Archiv  fur 
hlinische  Chirurgie  (1870)  the  statistics  of  176  cases.  In  24  of  these,  or  13"6 
per  cent.,  death  occurred  from  intercurrent  diseases — mostly  pytemia  (11)  and 
septicfemia  (2).  Fourteen  patients,  or  8  per  cent.,  died  within  a  fortnight 
from  exhaustion  ;  14  others  died  between  this  time  and  the  end  of  the  first 
month — most  from  exhaustion,  one  from  amyloid  disease,  and  two  from 
phthisis.  From  the  beginning  of  the  second  month  to  the  end  of  the  year 
after  the  operation  there  were  27  deaths,  or  15"3  per  cent.  ;  while  nine  died 
in  the  course  of  two  or  more  years,  of  phthisis  and  other  diseases.  Leisrink 
states  that  in  the  176  cases  there  were  altogether  98  deaths.  Of  this  appa- 
rently high  mortality,  however,  only  about  one  half,  or  26  per  cent,  of  the  whole 
cases,  could  be  ascribed  to  the  operation  itself.  The  other  half  of  the  deaths 
were  produced  by  extension  of  the  disease,  by  diarrhoea,  or  by  phthisis  or 
other  disease  of  internal  organs — probably  in  many  instances  existing  at  the 
time  when  the  operation  was  performed. 

The  mortality  following  the  operation  appears  to  have  been  much  lower  in 
England  and  America  than  in  France  and  Germany.  In  1881  Croft  published 
the  statistics  of  45  cases  operated  on  by  himself  ;  of  these  19  recovered, 
18  died,  and  8  were  still  under  treatment  at  the  time  of  the  report.  Of  the 
40  per  cent,  of  deaths,  15"6  died  directly  from  the  operation,  13*4  from  some 
form  of  tuberculous  disease,  6*6  from  albumenoid  disease,  and  4*4  from  causes 
unconnected  with  the  joint  affection.  Of  203  cases  of  excision  collected  by 
the  Committee  of  the  Clinical  Society,  29,  or  13"7  per  cent,  died  directly  from 
the  operation. 

Wright  of  Manchester,  has  recorded  100  cases  performed  by  himself  up  to 
1887,  in  30  of  which  the  operation  was  done  nine  months  or  less  after  the  onset 
of  the  disease.  The  total  number  of  deaths  was  13,  but  only  three  patients 
died  of  the  direct  results  of  the  operation,  though  two  others  died  shortly  after 
the  excision  of  pyaemia,  resulting  from  previous  incision  of  the  joint. 

Of  36  cases  recorded  by  Bilton  Pollard  in  1892,  in  which  the  operation  was 
performed  by  the  method  described  at  p.  434,  eight  or  21*6  per  cent.,  were 
known  to  be  dead.  Four  patients,  or  10'8  per  cent.,  died  soon  after  the  operation  ; 
in  one  of  these  cases  the  operation  was  very  prolonged,  and  in  another,  collapse 
occurred  when  the  hot  water  flushing  was  commenced,  the  child  dying  three 
hours  afterwards  ;  in  another,  death  was  entered  as  due  to  iodoform  poisoning, 
and  the  fourth  case  died  collapsed  on  the  eighth  day.  Of  the  other  four 
cases,  two  died  from  causes  unconnected  with  the  hip  disease — one  from  heart 
disease,  and  one  from  diphtheria  ;  the  third  died  of  tuberculous  meningitis, 
and  in  the  fourth  case,  death,  attributed  to  abscess  of  the  brain,  occurred 
three  and  a  half  years  after  the  operation. 
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The  result  of  my  own  experience  is,  that  the  mortality  directly  referable  to 
the  operation  itself  is  but  small. 

2.  The  UtiUtij  of  the  Limb  after  excision  has  already  been  partly  considered 
(see  p.  425).  After  a  successful  operation  performed  in  the  late  stages  the 
shortening  usually  amounts  to  two  or  three  inches.  The  limb  is  well- 
nourished,  straight,  firm,  and  allows  easy  and  rapid  progression.  The  anky- 
losis is  fibrous,  not  osseous.  The  patient  is  thus  enabled  to  flex  the  thigh  on 
the  pelvis,  and  to  adduct  it ;  but,  just  as  in  cases  that  have  undergone  a  natural 
cure,  the  power  of  external  rotation  and  of  abduction  is  lost,  the  mobility  of  the 
lumbar  spine  compensating  for  the  loss  of  these  movements. 

The  best  available  evidence  as  to  the  utility  of  the  limb  after  excision  in  the 
earlier  stages  of  suppuration  is  afforded  by  a  study  of  sixteen  completed  cases 
in  Pollard's  list  already  referred  to.  Of  these,  two  may  be  excluded  as  both 
hips  were  excised,  and  another  which  was  not  seen  later  than  a  year  after  the 
operation.  In  four  cases  three  years  or  more  had  passed  before  excision  was  per- 
formed ;  the  real  shortening  varied  from  Ih  to  3 J  inches  ;  three  walked  well, 
and  one  "  not  well."  In  the  remaining  nine  cases  the  average  time  which  had 
elapsed  between  the  onset  of  the  disease  and  the  operation  was  15|  months  ; 
the  shortening,  after  periods  varying  between  twenty-two  months  and  five 
years  and  a  half  after  the  operation  was  from  1  to  2|  inches  (average  1 J  inch) ; 
in  6  there  was  more  or  less  movement,  and  in  3  ankylosis  ;  and  in  2  there  was 
permanent  flexion  ;  3  walked  well  on  the  sole,  3  walked  well  on  the  toes, 
1  walked  fairly  well,  1  walked  well  with  a  stick,  and  1  preferred  to  use  a  stick 
but  could  walk  well  without  it. 

More  evidence  of  this  kind  is  required  before  the  question  of  the  expediency 
of  performing  excision  as  an  operation  of  choice  in  suppurating  cases  can 
be  definitively  decided. 

ANKYIiOSIS    OP    THE  HIP. 

Ankylosis  of  the  Hip-joint,  following  inflammation,  differs  in  its  com- 
pleteness and  in  the  pos-ition  of  the  limb.  Thus,  it  may  be  fibrous  or  osseous  : 
or  the  limb  in  either  of  these  cases  may  be  extended,  flexed  or  adducted. 

The  most  important  point  is  the  direction  of  the  limb.  When  the  joint  is 
completely  ankylosed  with  the  limb  fully  extended  and  straight,  nothing  can  be 
done  to  improve  the  patient's  condition.  The  lumbar  spine  will  acquire  in- 
creased mobility,  especially  in  a  rotatory  direction,  and  the  patient  will  stand 
and  walk  with  ease.  The  chief  difficulty  arising  from  the  position  of  the  limb 
will  occur  in  going  up  stairs  and  in  sitting. 

If,  however,  the  ankylosis  be  fibrous,  even  though  the  limb  be  straight,  the 
freedom  of  movement  may  be  much  increased,  and  any  faulty  direction  as  to 
abduction  or  adduction  may  be  in  a  great  measure  remedied,  by  douches, 
friction,  pressure,  or  even  forcible  movement,  and  occasionally  by  the  sub- 
cutaneous section  of  tense  bauds  of  fascia,  or  of  tendinous  and  muscular 
structures  about  the  anterior  superior  spine  of  the  ilium. 

If,  unfortunately,  the  limb  have  become  ankylosed  in  the  flexed  position, 
means  must  be  adopted  to  straighten  it  ;  and  this  must  be  done  whether  the 
anyklosis  be  fibrous  or  osseous.  For  here  the  deformity  and  inutility  of  the 
limb  are  always  considerable  ;  and  increasingly  so,  the  more  the  ankylosis 
approaches  to  a  right  angle. 
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In  rectangular  ankylosis  of  the  hip,  the  foot  cannot  be  put  to  the  ground  so 
long  as  the  spine  is  straight  (Fig.  577).  In  order  that  the  toes  should  touch 
the  ground,  it  becomes  necessary  that  the  body  be  bent  forward  ;  and  the 
lumbar  spine  will  consequently  be  thrown  into  a  very  considerable  arch 


The  extent  of  the  angular  deformity  in  this  kind  of  ankylosis  can  always 
be  easily  measured  in  the  following  way.  If  the  patient  be  laid  flat  upon 
his  back,  so  that  the  lumbar  spine  touches  the  mattress  on  which  he  is  lying, 
the  knee  will  be  raised  above  that  of  the  sound  limb,  and  the  angle  formed 
between  the  thigh  and  trunk  will  at  once  be  very  perceptible.  But  if  the 
knee  be  depressed  so  as  to  be  brought  to  the  same  level  as  that  of  the  sound 
limb,  then  the  anterior  superior  spine  of  the  ilium  is  rotated  forwards,  and 
the  lumbar  spine  arched  forwards  to  an  extent  proportionate  to  the  angle  of 
deformity. 

This  angular  ankylosis  of  the  hip-joint  requires  to  be  corrected,  and  the 
limb  to  be  brought  into  a  straight  position,  so  that,  even  if  it  be  shortened, 
the  patient  may,  by  means  of  a  high-heeled  boot,  rest  it  upon  the  ground,  and 
use  it  as  a  means  of  support  and  of  progression.  This  may  sometimes  be  effected, 


when  the  ankylosis  is  fibrous,  by  forcible  extension  under  chloroform.  But  in 
other  cases  this  cannot  be  done  by  simple  extension,  resistance  being  offered 
by  the  muscles  on  the  anterior  and  upper  part  of  the  thigh.  In  such  circum- 
stances, those  that  offer  most  resistance  must  be  divided  subcutaneously  ;  and 
these  will  usually  be  found  to  be  the  rectus,  tensor  vaginse  femoris,  pectineus, 
and  gracihs.  After  the  limb  has,  in  this  way,  been  straightened,  and  main- 
tained for  some  time  in  the  straight  position  by  means  of  the  long  splint, 
weight  apparatus  or  Thomas's  splint,  passive  motion  and  fi'ictions  may  be  used 
to  restore  the  mobility  of  the  joint. 

Operation  for  Angular  Osseous  Ankylosis. — Division  of  the  upper  end 
of  the  femur  for  angular  ankylosis  was  first  performed  by  Rhea  Barton, 
in  1«26.    It  was  done  in  the  case  of  a  sailor,  21  years  of  age,  who,  in  couse- 


(Fig.  578). 


Fig.  577. — Ankylosis  after  Hip-joint  Disease  : 
Flexion  of  Limb  on  Pelvis. 


Fig.  578. — Ankylosis  after  Hip-joint  Disease  : 
Curvature  of  Spine  in  placing  Foot  on  Ground. 
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quence  of  an  injury,  had  osseous  ankylosis  of  the  hip  in  a  nearly  rectangular 
position.  Barton,  according  to  Gross,  made  a  crucial  incision  over  the  great 
trochanter.  The  muscles  were  detached  and  turned  aside,  and  the  great 
trochanter  and  part  of  the  neck  of  the  femur  were  sawn  transversely.  Whether 
a  simple  section  of  the  bone  was  made,  or,  in  conformity  with  Barton's  usual 
practice  in  ankylosis,  a  V"Shaped  piece  of  bone  was  removed,  I  know  not ;  for 
on  this  point  American  authorities  differ.  But  the  limb  was  brought  into  a 
straight  position,  and  put  up  in  a  fracture  apparatus  for  twenty  days.  Passive 
motion  was  then  commenced,  and  at  the  end  of  four  months  the  patient  had  a 
movable  false  joint,  so  that  he  could  rotate  the  limb,  abduct  it  for  twenty 
inches,  and  carry  it  backwards  and  forwards  to  a  still  greater  extent.  The  case 
was  therefore  eminently  successful.  The  operation  appears,  however,  to  have 
attracted  but  little  notice,  and  to  have  been  but  rarely  performed  by  others.  It 
is  true  that  Barton  himself  operated  a  second  time  ;  and  that  Rogers  of  New 
York,  in  1830,  did  so  successfully  on  a  man  47  years  old.  The  example  of 
these  American  Surgeons  was  followed  in  Europe,  by  Textor  in  1841,  and  by 
Maisonneuve  in  1847,  on  a  girl  of  18,  successfully.    Ross  (U.S.A.)  operated 


Fig.  57P.— Lines  of  Section  in 
Sayre  s  Operation  for  Anky-  Fig.  3S0.— Application  of  Saw  to  NecJc  of  Tliigh-bone 

losis  of  Hip-jolnt.  in  Adams's  Operation. 


in  1857  on  a  woman  of  23.  In  the  two  latter  cases  no  false  joint  was  made; 
but  the  bone,  afcer  being  straightened,  united  again  by  callus.  In  March, 
ISC'J,  I  performed  a  similar  operation  at  University  College  Hospital,  on  a  girl 
of  16,  who  had  rectangular  osseous  ankylosis  of  the  right  hip-joint.  The 
patient  made  a  slow  but  good  recovery  with  a  straight  and  useful  limb. 
There  was  no  attempt  at  the  formation  of  a  ftilse  joint,  but  consolidation  took 
place  at  the  line  of  section. 

In  18G2  Sayre  recommended  division  of  the  femur  above  the  small  trochanter 
so  as  to  retain  the  attachment  of  the  psoas  and  iliacus  to  the  shaft,  and  he 
aimed  at  the  production  of  a  false  joint  by  cutting  out  a  semicircular  piece  of 
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bone  with  its  convexity  upwards,  and  then  rounding  off  the  upper  end  of  the 
femur  (Fig.  579). 

As  a  matter  of  fact,  however,  bony  union  usually  occurs  after  osteotomy, 
and  the  result  is  good  if  the  femur  can  be  brought  down  into  a  satisfactory 
position.  The  division  above  the  small  trochanter  has  therefore  no  special 
advantage,  and  choice  must  usually  be  made  between  division  of  the  neck  of 
the  femur  as  recommended  by  William  Adams,  and  division  of  the  shaft  below 
the  small  trochanter  as  advised  by  Gant.  The  former  method  is  available  only 
when  ankylosis  has  occurred  without  extensive  destruction  of  the  head  of  the 
bone.    It  is  done  as  follows  : — 

A  tenotome,  having  been  introduced  a  little  above  the  top  of  the  great 
trochanter,  is  carried  straight  down  to  the  neck  of  the  femur,  dividing  the 
muscles  and  opening  the  capsule  freely.  The  knife  being  withdrawn,  an 
Adams's  saw  (Fig.  574)  is  passed  down  to  the  bone,  which  is  cut  through 
from  before  backwards  (Fig.  580).  The  section  of  the  bone  takes  a  few 
minutes,  and  is  as  much  an  act  of  filing  as  of  sawing.  The  wound  is  then 
closed  by  a  pad,  and  the  limb  brought  straight.  Before  this  could  be  done  in 
Adams's  first  case,  it  was  necessary  to  divide  the  long  head  of  the  rectus,  the 
adductor  longus,  and  the  tensor  vagina3  femoris  muscles.  In  performing  this 
operation,  as  Adams  justly  observes,  it  is  of  great 
importance  for  the  Surgeon  to  bear  in  mind  the 
altered  direction  of  the  shaft  of  the  femur,  which  is 
usually  adducted  as  well  as  flexed  forwards,  so  that 
the  division  of  the  neck  may  be  made  at  right 
angles  to  the  axis  of  the  bone  and  not  obliquely,  or  in 
a  direction  more  or  less  parallel  to  the  shaft.  After 
the  operation  in  Adams's  first  case,  an  endeavour 
was  made  by  passive  motion  to  get  a  false  joint  ;  but 
this  being  unsuccessful,  the  attempt  was  abandoned, 
and  the  limb  allowed  to  ankylose  in  the  straight 
position.  Since  this  case,  the  operation  has  been 
repeated  successfully  by  Adams  and  by  many  other 
Surgeons,  some  of  whom  prefer  to  use  an  osteotome 
instead  of  a  saw. 

In  performing  osteotomy  of  the  femur  below  the 
small  trochanter,  a  short  incision  is  made  on  to  the 
external  surface  of  the  bone  which  is  then  divided 
with  a  saw  or  osteotome. 

Cross-  or  Scissor-legged  Deformity  is  occa- 
sionally met  with  as  the  result  of  ankylosis  of  both 
hip-joints.  The  annexed  drawing  (Fig.  581),  which  Clement  Lucas  has  allowed 
me  to  take  from  one  of  his  cases  illustrates  admirably  the  peculiar  position 
assumed  by  the  lower  extremities  in  this  remarkable  deformity.  It  will  be 
noticed  that  neither  limb  is  in  the  oi'dinary  adducted  position  of  hip 
disease,  both  being  fully  rotated  outwards.  Its  mode  of  origin  is  somewhat 
obscure.  The  view  to  which  Lucas  inclines  is  probably  the  correct  one,  viz., 
that  the  position  is  assumed,  probably  unconsciously  on  the  part  of  the  patient, 
with  the  object  of  placing  the  limbs  in  the  most  favourable  positions  for  pro- 
gression. One  leg  is  usually  aflFected  first ;  after  a  time  the  other  follows. 
Progression  is  from  the  knees,  not  from  the  hips.  The  two  limbs  usually  become 


Fig.  581.— Cross-legged  De- 
formity.   Lucas's  case. 
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equally  affected ;  but  in  a  case  that  I  saw  with  Tyson,  of  Folkestone,  the  left 
was  crossed  over  the  right,  the  latter  being  nearly  straight.  Should  it  be 
thought  desirable  to  attempt  to  correct  this  deformity,  an  angesthetic  should 
be  given,  and  if  the  ankylosis  is  not  perfect,  the  adhesions  must  be  broken 
down  and  the  limbs  straightened.  If  the  ankylosis  is  osseous,  the  neck  of  the 
femur  on  either  side  must  be  cut  across  with  saw  or  osteotome,  and  the  limbs 
brought  into  position. 


DISEASES    OP    THE  FEMUR. 


In  connexion  with  the  various  diseases  of  the  femur  little  need  be  added  to 
what  has  been  said  already  in  describing  the  affections  of  the  bones  in  general. 
Acute  necrosis  of  the  bone  is  not  uncommon,  and  shows  a  special  predilection 
for  its  lower  extremity,  causing  the  separation  of  a  sequestrum  fi'om  the  pop- 
liteal surface.  Chronic  osteitis  and  periostitis  of  the  shaft  are  also  not 
unfrequently  met  with.  Many  special  points  relating  to  sarcoma  of  the  femur 
have  already  been  considered. 
Tuberculous  disease  of  the  articular 
extremities  is  chiefly  important  in 
its  relations  to  the  similar  affections 
of  the  hip  and  knee,  but  may  occur 
independently  of  joint  disease. 

Tuberculous  Disease  of  the 
Great  Trochanter  occasionally 
affects  the  bone  primarily,  or  may 
have  its  starting-point  in  one  of 
the  overlying  bursas.  The  resulting 
abscess  in  the  upper  and  outer 
part  of  the  thigh  may  closely 
resemble  that  due  to  hip  disease  ; 
but  careful  examination  will  usually 
show  that  the  joint  is  unaffected, 
and  that  the  disease  is  limited  to 
the  trochanter.  It  is  more  com- 
mon in  children  than  in  adults,  and 
results  in  central  or  superficial 
caries,  which  is  often  associated 
with  necrosis.  In  these  cases  the 
limb  should  be  made  bloodless,  and 
the  trochanter  fully  exposed  by  a 
curved  incision  (Fig.  582).  The 

disease  must  then  be  treated  on  general  principles,  but  great  care  must  be 
taken  not  to  open  the  joint. 

Tuberculous  Disease  of  the  Neck  of  the  Femur  is  a  common  ante- 
cedent of  hip  disease,  but  may  sometimes  give  rise  to  an  extra-articular  abscess  by 
the  early  treatment  of  which  the  joint  may  be  saved.  Two  cases  of  this  kind 
have  been  recorded  by  Charters  Symonds.  In  both  cases  a  large  abscess  was 
present  in  the  upper  and  outer  part  of  the  thigh,  from  which  a  minute  sinus 
led  to  a  sequestrum  in  the  neck  of  the  femur.  The  removal  of  the  seques- 
trum was  followed  by  recovery  in  both  instances,  in  one  with  a  perfect  joint. 


Fig.  582, 


Incision  exposing  the  Great  Trochanter  for  the 
removal  of  diseased  bone  :  Esmarch's  bandage 
aijplied  to  render  the  operation  bloodless. 
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Nothing  further  need  be  said  here  concerning  most  of  the  various  diseases 
to  which  the  knee  is  liable.  Acute  synovitis,  acute  arthritis,  rheumatoid 
arthritis,  and  Charcot's  disease  are  relatively  so  common  in  the  knee  that  our 
knowledge  of  their  clinical  and  pathological  features  is  largely  derived  from  a 
study  of  them  in  this  articulation.  Certain  special  considerations  are,  however, 
necessary  relative  to  tuberculous  disease. 

Tuberculous  Disease  of  the  Knee-joint. — The  knee  is  more  commonly 
the  seat  of  tuberculous  disease  than  any  other  joint  in  the  body,  excepting 
perhaps  the  hip.  To  the  disease  of  this  joint  the  name  of  "  white  swelhng  " 
was  first  applied,  and  in  many  respects  it  stands  as  the  type  of  tuberculous 
joint  affections  in  general. 

In  young  adults  the  cases  of  primary  synovial  disease  equal,  if  they  do  not 
exceed,  in  number  those  in  which  the  joint  is  infected  from  a  primary  osseous 
deposit.  The  statistics  of  Willemer,  Konig,  and  Cheyne,  show,  however,  that  as 
age  advances  the  proportion  alters,  primary  synovial  disease  becoming  much 
more  rare.  Cheyne  finds  that  in  cases  commencing  as  a  tuberculous  bone 
deposit,  this  most  often  occurs  in  the  lower  epiphysis  of  the  femur,  especially 
in  the  internal  condyle  ;  next  in  frequency  in  the  head  of  the  tibia,  and  most 
rarely  in  the  patella.  Kocher  has  described  a  variety  of  the  disease  which  he 
believes  commences  in  one  of  the  semilunar  fibro-cartilages,  but  it  seems 
more  probable  that  the  actual  starting-point  is  the  adjacent  synovial  membrane 
or  bone,  with  rapid  'invasion  of  the  cartilage. 

The  symptoms  and  diagnosis  have  already  been  sufficiently  discussed  in  a 
previous  chapter  (p.  348). 

In  the  Treatment  of  a  case  of  tuberculous  disease  of  the  knee,  perfect  rest 
of  the  joint  from  the  earliest  stage  is  essential ;  without  this  there  is  no  hope 
of  cure.  If  the  knee  is  ah'eady  flexed  it  may  be  necessary  to  overcome  this 
gradually  by  a  weight  extension.  Whatever  kind  of  splint  is  applied  it  should 
extend  from  the  fold  of  the  nates  to  the  toes,  and  during  the  first  few  weeks 
of  the  treatment  the  limb  should  be  kept  in  a  horizontal  position.  The  splint 
may  conveniently  be  made  of  leather  or  plaster  of  Paris.  In  applying  plaster 
of  Paris  to  such  a  case  two  long  strips  of  household  flannel  should  be  cut 
suiRciently  long  to  reach  along  the  back  of  the  limb  from  the  fold  of  the  nates 
to  the  heel  and  thence  along  the  sole,  and  broad  enough  to  extend  two-thirds 
round  the  limb.  The  outer  strip  is  completely  soaked  in  thin  plaster  cream 
and  the  inner  strip  smeared  with  the  cream  on  its  outer  surface  only.  The 
two  strips  are  placed  one  on  the  other  and  quickly  applied  to  the  limb  with  a 
roller  bandage.  As  soon  as  the  acute  symptoms  have  subsided,  the  patient 
may  be  allowed  to  get  about  with  crutches,  and  wearing  a  patten  or  high- 
heeled  boot  on  the  sound  foot  so  as  to  raise  the  foot  of  the  affected  hmb  from 
the  ground.  The  most  efficient  apparatus  at  this  time,  and  one  which  can  be 
used  from  the  first,  is  a  Thomas's  knee  splint  (Fig.  583).  This  has  the 
additional  advantage  of  leaving  the  joint  exposed  so  that  the  effects  of  the 
treatment  can  be  observed. 

The  apparatus  consists  of  a  well-padded  iron  ring,  covered  with  leather,  from 
which  an  iron  rod  extends  downwards  on  each  side  of  the  leg,  terminating  in 
a  second  ring  at  the  lower  end.  In  ordinary  cases  in  which  the  limb  is 
tolerably  straight  the  apparatus  is  thus  applied  :— The  splint  must  be  of  such 
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a  length  as  to  extend  from  three  to  four  inches  beyond  the  foot.  Two  strips 
of  strong  strapping  are  prepared  of  sufficient  length  to  reach  from  immediately 
below  the  head  of  the  tibia  to  one  inch  beyond  the  sole  of  the  foot ;  to  one 
end  of  each  of  these  a  stout  tape  is  firmly  sewn.  The  strips  are  then  applied 
to  the  sides  of  the  leg,  the  tapes  being  below.  To  give  additional  security 
some  narrower  strips  must  be  wound  spirally  round  the  leg,  care  being  taken 
not  to  apply  them  circularly,  or  with  sufficient  tightness  to  constrict  the  limb. 
Over  all,  a  flannel  bandage  may  be  applied  from  the  ankle  to  the  upper  end  of 
the  tibia.  The  strips  of  plaster  thus  applied,  if  of  proper  quality,  should 
retain  their  hold  without  shifting  for  many  weeks.  The  limb  is  then  passed 
through  the  upper  ring  of  the  splint,  which  is  pushed  upwards  till  it  gets  a 


Fig.  5S3.— Tlioiiiiis  s  Knee-Splint.  Fig.  5S4.— Thomas's  Knee-Spliut  applieil. 

firm  bearing  against  the  tuberosity  of  the  ischium.  The  splint  is  secured  in 
position  by  tying  the  tapes  atttached  to  the  strips  of  plaster  to  the  ring  at 
the  bottom  of  the  splint.  It  is  not  intended  in  so  doing  to  extend  the  limb 
forcibly,  but  merely  to  retain  the  splint  steadily  in  position.  If  the  patient  is 
to  walk  on  the  splint  it  is  better  to  have  a  bar  fixed  between  the  two  vertical 
rods,  above  their  lower  ends,  to  which  the  tapes  can  be  made  fast,  otherwise  they 
are  quickly  worn  through.    The  Hmb  being  thus  fixed  longitudinally,  lateral 
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and  antero-posterior  movements  are  prevented  by  two  broad  strips  of  plaster, 
about  three  feet  long  and  three  to  five  inches  wide  ;  one  to  be  applied  to  the 
middle  of  the  thigh,  and  the  other  to  the  leg  opposite  the  calf.  The  strip  of 
plaster  is  first  fixed  to  one  of  the  lateral  rods,  then  brought  over  or  under  the 
limb,  and  back  to  the  same  bar,  the  remainder  of  the  strip  being  wound  round, 
including  both  bars  and  the  limb.  The  second  strip  is  then  applied  in  the 
same  way,  but  is  fixed  to  the  opposite  lateral  rod.  A  broad  strip  of  plaster  is 
next  applied  behind  the  knee  between  the  two  lateral  rods,  so  as  to  support 
the  ham.  Lastly,  a  flannel  bandage  is  smoothly  applied  from  the  toes  to  the 
groin.  If  properly  put  up  the  apparatus  should  not  require  changing  for 
some  weeks  ;  the  tapes  must  be  tightened  whenever  they  become  loose,  and 
the  flannel  bandage  re-applied  daily,  but  the  strapping  should  not  be  touched. 
In  walking,  a  patten  is  worn  on  the  boot  of  the  sound  side,  so  as  to  equalize 
the  length  of  the  two  limbs  (Fig.  584).  A  broad  strap  may  be  carried  from 
the  splint  over  the  opposite  shoulder,  as  in  Fig.  584,  but  if  the  strips  of  plaster 
are  properly  fixed  to  the  leg,  and  the  tapes  tied  sufficiently  tightly,  this  is  not 
necessary.  A  Thomas's  splint  applied  as  above  described  is  perhaps  the  most 
perfect  apparatus  ever  invented  for  fixing  the  knee.  If,  however,  all  the 
details  are  not  attended  to,  it  becomes  as  useless  as  any  other  form  of  splint. 
Even  if  the  limb  is  flexed  to  a  considerable  angle,  the  Thomas's  splint  may  be 
applied  as  above  described,  slight  modifications  being  made  to  suit  the  altered 
position  of  the  limb.  After  a  few  weeks  in  bed  the  limb  will  usually  become 
straight,  if  no  ankylosis  exists. 

During  the  time  that  the  limb  is  on  the  splint  the  accessory  means  of 
treatment,  such  as  counter-irritation  or  pressure  by  an  elastic  bandage,  may  be 
employed,  should  they  be  considered  necessary  ;  but  in  most  cases  simple  rest 
is  all  that  is  required.  If  the  joint  improves  under  this  treatment  it  must  be 
patiently  continued  for  many  months,  or  even  a  year  or  more. 

If,  in  spite  of  treatment  by  rest,  the  joint  continues  to  enlarge,  with 
increase  of  the  pulpy  swelling  and  perhaps  signs  of  abscess  formation,  or 
should  the  joint  be  seen  for  the  first  time  after  these  complications  have 
arisen,  operative  interference  is  required.  It  is  not  necessary,  however,  to 
have  immediate  recourse  to  excision  or  amputation,  if  the  general  health  of  the 
patient  is  good  and  his  surroundings  are  favourable.  Simple  incision  of  the 
joint,  or  arthrotomy,  has  been  practised  with  success  by  H.  0.  Thomas  and 
Eushton  Parker.  Free  lateral  incisions  are  made  as  far  back  as  possible  so  as 
to  drain  the  cavity  thoroughly.  If  they  are  made  too  near  the  patella  a  pouch  is 
left  behind  the  incisions  on  each  side,  in  which  the  discharges  may  accumulate. 
The  incisions  should  extend  from  the  level  of  the  upper  limit  of  the  pouch  of 
synovial  membrane  above  the  patella  to  the  level  of  the  tibia.  If  an  abscess  is 
burrowing  beyond  this  point,  the  knife  must  be  carried  further,  so  as  to  lay  it 
freely  open.  The  incisions  having  been  made,  the  pulpy  granulation  tissue 
filling  the  cavity  of  the  joint  may  be  freely  scraped  away  with  a  sharp  spoon, 
and  if  a  carious  patch  be  felt  on  either  of  the  bones  this  also  may  be  treated 
in  the  same  way.  In  some  cases  sequestra  may  be  found,  and  removed.  The 
operation  should  be  performed  with  the  strictest  antiseptic  precautions.  In 
the  after-treatment  drainage-tubes  are  not  necessary  if  the  incisions  are 
sufficiently  free.  The  dressing  must  be  changed  at  the  end  of  the  first  twenty- 
four  hours,  as  it  will  be  soaked  by  the  abundant  bloody  and  serous  discharge 
which  flows  away  immediately  after  the  operation.    An  antiseptic  cotton-wool 
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dressing,  either  of  iodoform-  or  salicylic-wool  may  then  be  applied,  enveloping 
the  knee  widely  on  each  side,  and  snrronnding  the  splint.  This  may  be  left 
undisturbed  till  some  discharge  soaks  out,  unless  severe  pain  or  elevation 
of  temperature  should  indicate  that  all  is  not  going  on  well.  Konig  strongly 
recommends  the  application  of  some  iodoform  to  the  inside  of  the  joint  at  the 
operation. 

Leaving  out  of  consideration  those  cases  in  which  amputation  is  required 
the  Surgeon  has,  however,  usually  to  choose  between  arthrectomy  and  excision. 
Although,  in  a  few  recorded  cases,  a  movable  joint  has  been  obtained  by 
arthrectomy  when  the  disease  has  been  still  confined  to  the  synovial  membrane, 
this  result  can  practically  scarcely  be  anticipated,  and  as  a  general  rule,  an 
ankylosed  joint  in  the  extended  position  will  be  the  most  serviceable  to  the 
patient.  This  result  can  be  obtained  with  greater  certainty  if  sufficient  of  the 
articular  surfaces  of  the  femur  and  tibia  is  removed  to  allow  flat  bony 
surfaces  to  be  brought  into  apposition.  This  has  the  additional  advantage 
of  removing  any  partially  loosened  cartilage  and  of  bringing  into  view  any 
tuberculous  foci  which  may  exist  in  the  bone  beneath  it.  The  actual 
shortening  of  the  limb  which  this  procedure  causes  is  too  small  to  be  a  serious 
drawback,  and  it  may  therefore  be  laid  down  as  a  general  rule  that  in  adults 
the  best  results  will  be  obtained  by  excision.  In  growing  children,  however, 
the  case  is  different,  for  any  removal  of  bone  may  seriously  interfere  with  the 
subsequent  growth  of  the  limb,  which,  it  will  be  remembered,  depends  so 
largely  upon  the  epiphysial  cartilages  of  the  lower  end  of  the  femur  and  the 
upper  end  of  the  tibia.  In  children,  therefore,  formal  excision  has  been 
largely  replaced  by  arthrectomy,  although  there  can  be  little  doubt  that  the 
great  advantage  of  unimpaired  growth  of  the  limb  is  obtained  at  a  certain  cost, 
for  the  complete  removal  of  the  disease  is  ensured  with  less  certainty,  and 
there  is  greater  risk  of  an  amount  of  subsequent  mobility  which  too  often 
leads  to  gradual  flexion  of  the  joint. 

The  ideal  case  for  arthrectomy  is  one  in  which  the  patient  is  a  child  and  the 
disease  purely  syno\dal.  The  principle  involved  is  that  only  diseased  tissues 
are  sacrificed,  and  in  many  cases  this  necessitates  removal  of  large  portions  of 
the  articular  cartilage  and  the  thorough  scraping  of  tuberculous  foci  in  the 
bones. 

In  some  cases,  as  the  result  of  rest,  the  disease  subsides  in  the  greater 
part  of  the  joint,  and  only  in  a  certain  portion  progresses  to  a  stage  neces- 
sitating operation.  Under  these  circumstances  a  limited  operation  only  is 
required  ;  this  should  consist  in  making  a  free  incision  into  the  affected 
part  of  the  joint  cavity  and  removing  as  completely  as  possible  the  tuberculous 
tissue. 

Arthrectomy  of  the  Xuee-Joiut  was  first  performed  in  this  country  by 
Wright  of  Manchester  in  1881,  and  has  also  been  recommended  by  Oilier  and 
Yolkmann.  It  is  thus  performed  : — The  limb  having  been  made  bloodless  by 
Esmarch's  method,  the  cavity  of  the  joint  must  be  fully  exposed.  This  may 
be  done  by  a  curved  incision,  extending  from  the  posterior  and  upper  part  of 
the  inner  condyle  to  the  corresponding  point  on  the  outer  side,  and  extending 
downwards  to  a  point  about  half  an  inch  above  the  tubercle  of  the  tibia.  The 
ligamentum  patellfe  is  then  divided  and  the  flap  with  the  patella  raised,  fully 
opening  the  joint.  Another  method  consists  in  making  two  lateral  incisions 
extending  on  each  side  from  the  level  of  the  upper  part  of  the  condyles  of  the 
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femur  to  the  head  of  the  tibia.  These  are  connected  by  a  transverse  incision 
passing  over  the  middle  of  the  patella.  The  bone  is  then  sawn  through,  and 
the  flaps  turned  upwards  and  downwards.  Other  methods  have  been  sug- 
gested, in  which  the  patella  and  ligamentum  patellge  are  uninjured,  but  it 
is  scarcely  possible  to  expose  the  joint  efficiently  without  dividing  one  or  the 
other.  The  next  step  in  the  operation  is  thus  described  by  Wright.  It 
"  consists  in  carefully  cutting  away  with  forceps  and  scalpel  or  scissors  every 
particle  of  pulpy  granulation  tissue,  all  the  infiltrated  capsule  and  the  semi- 
lunar cartilages,  and  scraping  quite  clean  all  the  articular  cartilages,  picking- 
out  granulation  tissue  from  any  pits  in  the  cartilage,  and  if  necessary  gouging 
away  any  small  spots  of  diseased  bone.  The  process  must  be  thorough,  and 
extreme  flexion  of  the  limb  is  required  to  completely  expose  and  clean  the 
posterior  part  of  the  joint  ;  the  crucial  ligaments  are  scraped  but  carefully 
preserved,  the  lateral  ligaments  are  usually  divided.  The  upper  synovial  sac 
must  be  thoroughly  cleaned.  The  most  difficult  part  of  the  operation  is 
getting  away  the  posterior  part  of  the  semilunar  cartilages  and  the  synovial 
membrane  at  the  back  of  the  joint.  The  process  is  a  tedious  one,  often  lasting 
one  and  a  half  or  two  hours — including  the  subsequent  putting  up  in  a 
splint."  Other  Surgeons  have  divided  the  crucial  ligaments  in  order  to  reach 
the  baclj:  of  the  joint,  subsequently  uniting  them  by  catgut  sutures.  When 
the  operation  is  completed,  if  the  open  mouths  of  any  vessels  can  be  seen  they 
may  be  secured  with  catgut  ligatures.  The  wound  may  then  be  closed. 
If  the  hgaraentum  patelte  has  been  divided  it  must  be  united  by  thick  catgut 
sutures.  The  patella,  if  sawn  through,  may  be  brought  together  in  the  same 
way,  or  silver  wire  may  be  used.  It  is  very  important  to  avoid  the  use  of 
drainage-tubes.  This  may  be  done  by  making  the  incisions  far  enough 
towards  the  posterior  part  of  the  lateral  aspect  of  the  limb,  and  by  sewing  them 
up  only  in  the  middle,  leaving  at  least  two  inches  on  each  side  to  unite  by 
granulation.  An  antiseptic  dressing  of  some  kind  must  then  be  applied. 
The  following  will  be  found  very  efficient.  The  wound  is  first  dusted  with 
iodoform  ;  it  is  then  covered  with  a  strip  of  carbolized  oiled  silk  to  prevent 
scabbing  ;  over  this  are  placed  four  layers  of  carbolic  gauze,  wrung  out  of 
carbolic  lotion,  so  that  the  early  discharge  may  come  directly  in  contact  with 
a  powerful  chemical  antiseptic  during  the  first  twenty-four  hours.  Over  this 
again  is  placed  a  layer  of  iodoform  or  salicylic  wool  about  one  inch  thick,  and 
secured  with  an  antiseptic  bandage  applied  with  moderate  firmness.  The 
Thomas's  knee-splint  can  then  be  put  on  (p.  444).  A  large  mass  of  salicylic 
wool  many  inches  in  thickness  is  next  wrapped  round  the  limb  so  as  to 
include  the  sphnt,  and  to  reach  from  the  middle  of  the  leg  to  the  middle  of 
the  thigh,  and  over  this  a  bandage  is  firmly  applied  so  as  to  exert  moderate 
elastic  pressure.  The  limb  is  then  elevated  to  a  right  angle  and  the 
tourniquet  removed.  If  no  bleeding  occurs,  the  dressing  may  be  left  un- 
changed for  a  month  or  six  weeks  if  the  temperature  remains  low  and  no 
discharge  appears.  This  mode  of  treatment  has  been  adopted  in  a  con- 
siderable number  of  cases  in  University  College  Hospital.  In  none  has  it 
been  necessary  to  remove  the  dressing  on  account  of  htemorrhage,  and  in  the 
great  majority  the  wound  has  been  found  healed  or  merely  superficial  at  the 
first  dressing  a  month  or  more  after  the  operation.  The  essential  conditions 
for  success  are  :  1.  Efficient  antiseptic  precautions  ;  2.  Thorough  removal  of 
the  diseased  tissues  ;    3.  Drainage  without  tubes  by  leaving  some  inches 
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of  the  wound  open  ;  4.  The  use  of  an  efficient  sphnt  to  ensure  absolute  rest ; 
and,  5.  A  lasting  dressing.  The  Thomas's  knee-splint  should  be  worn  con- 
tinuously for  a  year  after  the  operation,  and  after  this  it  is  generally  advisable 
to  apply  a  leathern  splint  for  another  year  or  more. 

Excision  of  the  Knee- Joint  was  originally  performed  at  the  close  of  the 
last  century  by  Park,  Filkin,  and  the  Moreaus,  but  it  fell  into  disfavour  until 
it  was  revived  in  1850  by  Fergusson,  since  which  time  it  has  been  extensively 
practised.  As  a  means  of  treating  tuberculous  disease  of  the  joint,  excision 
has  been  much  less  frequently 
practised  during  the  last  few 
years,  having  been  to  a  large 
extent  replaced  by  arthrectomy. 
In  growing  children  arthrectomy 
should,  as  a  general  rule,  be  the 
method  adopted.  After  growth 
has  ceased,  arthrectomy  has  little 
advantage  over  excision,  which 
for  reasons  already  given  (p.  43  ] ), 
may  therefore  be  looked  upon  as 
the  operation  of  choice. 

It  was  at  one  time  recom- 
mended that  excision  of  the  knee 
should  not  be  undertaken  after 
the  age  of  80,  but  that  ampu- 
tation should  be  performed.  This  /  \; 
rule  must  now  be  modified,  and 

even     in     middle-aged    patients,      fig.  SSS.— Elliptical  incision  in  Excision  of  the  Knee-joint. 

whose  general  condition  is  good, 

and  in  whom  the  local  disease  is  not  too  extensive,  excision  may  be  given  a 
trial  :  thus  Gant  has  recorded  cases  successfully  operated  upon  as  late  as  53. 
After  middle  age,  however,  tuberculous  disease  of  the  knee  is  usually 
an  indication  for  amputation.  Excision  must  also  be  abandoned  in  favour  of 
amputation  if  there  is  very  extensive  bone  disease,  or  infiltration  of  the  soft 
parts,  or  if  there  is  tuberculous  disease  of  the  lungs,  or  albumenoid  degeneration 
of  the  viscera. 

In  neglected  cases  in  which  sinuses  are  present  and  deformity — usually 
flexion  and  displacement  of  the  tibia'  backwards — exists,  excision  may  be 
required  before  the  faulty  position  can  be  remedied. 

At  the  International  Congress  of  1881  Kocher  of  Berne  maintained  that  in 
tuberculous  disease,  excision  of  the  knee  ensures  a  moi'e  rapid  cure  and  a  better 
limb  than  any  conservative  method  of  treatment,  but  this  view  is  not  generally 
accepted,  although  there  is  considerable  difference  of  opinion  on  the  matter- 
Thus,  many  Surgeons,  whilst  allowing  that  excision  should  only  be  employed 
among  the  upper  and  middle  classes,  and  in  country  practice,  when  all  other 
means  have  failed,  have  become  so  disheartened  by  repeated  failures  to  cure 
white  swelling  of  the  knee  in  the  children  of  the  poor  of  large  cities,  that 
they  have  resorted  to  excision  at  a  very  early  period.  It  is  not  wise,  however, 
to  adopt  a  uniform  mode  of  treatment  for  all  cases  ;  each  should  be  dealt  with 
on  its  own  merits. 

The  operation  may  be  performed  by  making  a  horse-shoe  incision  with 
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the  convexity  downwards,  commencing  at  the  side  of  one  condyle  of  the 
femur,  and  passing  immediately  above  the  tubercle  of  the  tibia  to  a  corre- 
sponding point  on  the  opposite  condyle  (Fig.  585).  By  this  incision  the 
ligamentum  patellae  is  divided,  and  the  patella  turned  up  in  the  elliptical  flap; 
the  crucial  ligaments,  if  not  already  disorganized,  are  then  to  be  cut  across, 
any  remaining  lateral  attachments  divided,  and  the  bones  cleared  for  the  saw. 
In  doing  this  the  limb  must  be  forcibly  flexed,  and  the  knife  carefully  applied 
to  the  posterior  part  of  the  head  of  the  tibia ;  for  this  purpose  a  blunt-pointed 


resection-knife  is  the  best.  The  articular  surfaces  must  now  be  sawn  off. 
This  may  be  done  with  Butcher's  saw ;  but  in  order  to  ensure  a  perfectly 
smooth  section  of  the  bones,  it  is  better  to  use  a  common  saw  somewhat 
broader  than  that  ordinarily  employed  in  amputations.  The  lower  end  of  the 
thigh-bone  should  first  be  removed.  The  saw-cut  may  safely  be  carried  from 
before  backwards,  or  in  the  opposite  direction,  as  there  is  no  danger  of 
injuring  the  popliteal  vessels.  It  must  be  made  accurately  at  right  angles  to 
the  shaft  of  the  femur,  in  the  antero-posterior  direction  ;  but,  in  the  trans- 
verse, it  should  be  parallel  to  the  articular  surface,  that  is  to  say,  the  inner 
side  must  be  left  slightly  the  longer,  as  the  internal  condyle  is  naturally  longer 
than  the  outer.  If  the  condyles  retain  their  normal  shape,  it  is  not  difficult  to 
judge  the  proper  angle  at  which  the  saw  should  be  held ;  but  if  they  are 
extensively  and  irregularly  destroyed,  the  following  guide  may  be  taken.  The 
patient  lying  flat  on  his  back,  the  thigh  is  flexed  to  a  right  angle,  and 
adducted  till  the  inner  side  of  the  knee  corresponds  to  the  middle  line  of  the 
body ;  the  saw  is  then  to  be  held  parallel  to  the  surface  of  the  table.  A  thin 
slice  is  next  taken  off  the  tibia.  It  is  usually  recommended  to  cut  from 
behind  forwards  (Fig.  586)  to  avoid  wounding  the  popliteal  vessels ;  but  if 
ordinary  care  be  taken  there  is  no  risk  of  doing  this,  and  it  is  more  convenient 
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to  saw  in  the  opposite  direction.  The  section  must  be  made  accurately  at 
right  angles  to  the  shaft  of  the  tibia  in  both  directions. 

It  has  been  recommended  to  saw  the  tibia  concave  and  the  femur  convex, 
using  a  Butcher's  saw,  but  it  is  difficult  to  do  this  so  that  the  bones  shall  fit 
accurately,  and  the  method  presents  no  advantage  over  the  ordinary  way  of 
operating.  Care  must  be  taken  not  to  remove  more  of  the  bones  than  is  abso- 
lutely necessary,  especially  in  young  subjects,  lest  the  epiphyses  be  t'ompletely 
removed  and  the  growth  of  the  limb  interfered  with.  It  is  usually  sufficient 
to  remove  from  one-third  to  three-fourths  of  an  inch  of  the  tibia,  and  about 
one  inch  or  an  inch  and  a  half  of  the  thigh-bone  (Figs.  587  and  588).  In 
young  children  the  ends  of  the  bones  can  sometimes  be  sliced  oft'  with  a  knife, 
and  the  amount  taken  away  accurately  limited  to  the  diseased  tissues.  It  not 
unfrequently  happens  that  carious  cavities  are  found  extending  beyond  the 
level  of  the  section  that  has  been  made  ;  when  this  is  the  case,  it  is  better  to 
apply  the  gouge  to  them  than  to  saw  the  bone  beyond  their  level.  Should  the 
operation  be  performed  for  deformity  consequent  upon  badly  reduced  ft'actures 
or  dislocations  about  the  knee,  as  has  been  done  successfully  by  Humphry  of 
Cambridge,  it  may  be  necessary,  in  order  to  bring  the  limb  into  good  position, 
to  remove  a  wedge-shaped  piece  from  one  of  the  bones. 

If  the  patella  be  much  diseased,  it  must  be  removed  ;  if  it  be  only  slightly 
carious  it  may  be  scraped  or  gouged  out  ;  and  if  healthy,  in  accordance  with 
that  principle  of  conservative  surgery  by  which  no  sound  part  is  removed,  it 
should  be  left,  becoming  consolidated  with  and  strengthening  the  joint.  The 
articular  surface  for  the  patella  on  the  thigh-bone,  which  extends  some  way  up 
its  fore  part,  may  advantageously  be  sliced  ofP,  so  as  to  leave  an  osseous  surface, 
mstead  of  a  cartilaginous  one,  for  the  attachment  of  the  patella. 

I  have  always  found  the  operation,  as  it  has  just  been  described,  easy  of  per- 
formance and  good  in  its  results ;  but  various  modifications  are  adopted  by 
difterent  Surgeons.  Thus,  some  make  one  straight  transverse  incision  ;  others 
two  parallel  incisions,  one  on  each  side  of  the  patella,  or  an  H-shaped  incision, 
and  thus  open  the  articulation  from  the  side.  Others  advise  that  the  patella 
be  always  removed.  Yolkmann  recommends  a  straight  incision  from  one 
condyle  of  the  femur  to  the  other  across  the  middle  of  the  patella,  which  is 
then  sawn  through,  so  as  to  expose  the  joint.  After  the  articular  ends  of  the 
femur  and  tibia  have  been  removed,  the  fragments  of  the  patella  are  united  by 
sutures  of  catgut,  carbolized  silk  or  wire.  If  its  articular  surface  is  diseased  it 
must  be  sliced  off  or  scraped.  The  results  olttained  by  this  method  are  very 
good;  the  patella  readily  unites  by  bone,  and  either  remains  movable  or 
becomes  fixed  to  the  femur.  The  attachment  of  the  quadriceps  extensor  and 
ligamentum  patellae  being  undisturbed,  the  tendency  to  displacement  of  the 
tibia  backwards  after  the  operation  is  counteracted,  and  in  walking  the  action 
of  the  rectus  in  bringing  the  limb  forwards  is  preserved. 

After  the  ends  of  the  bones  have  been  removed,  in  cases  of  tuberculous 
disease,  the  pulpy  synovial  membrane  must  be  cleaned  away  as  completely  as 
possible,  partly  by  scraping  with  a  sharp  spoon  and  partly  by  the  use  of 
scissors  and  forceps.  Some  caution  is  necessary  in  cleaning  the  posterior  part 
of  the  joint  to  avoid  wounding  the  popliteal  vessels.  The  healing  of  the 
wound  is  much  facilitated  and  the  chance  of  recurrence  diminished  by  this 
proceeding.  If  sinuses  existed  before  the  operation,  they  may  be  scraped  and 
cleaned  with  a  solution  of  chloride  of  zinc. 

G  G  2 
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In  order  to  keep  the  bones  in  position  some  Surgeons  recommend  securing 
them  with  strong  sutures  of  catgut  or  silver  wire,  whilst  others  prefer  to  peg 
them  together.  Morrant  Baker  uses  two  strong  steel  pins,  which  are  passed 
obliquely  through  the  skin  into  the  tibia  and  are  pushed  on  into  the  lower  end 
of  the  femur.  They  are  removed  on  the  tenth  or  twelfth  day.  In  most  cases 
these  special  means  of  fixing  the  bones  are  unnecessary  if  an  efficient  splint  is 
applied,  but  if  the  Surgeon  prefer  to  use  them  he  will  find  square  ivory 
pegs  useful.  The  bones  are  drilled  obliquely,  and  after  the  pegs  have  been 
introduced  the  projecting  ends  may  be  cut  off  level  with  the  surface  of 
the  bone. 

It  is  very  important  that  all  haimorrhage  should  be  thoroughly  arrested 
before  the  wound  is  closed.  In  some  cases  no  ligatures  Avill  be  required,  but 
usually  two  or  three  of  the  articular  arteries  furnish  sufficient  hsemorrhage  to 
require  restraint.  The  flap  when  laid  down  will  often  appear  inconveniently 
long  and  thick,  but  it  must  not  be  curtailed,  as  it  will  eventually  contract 
and  fit  well.  As  a  rule  drainage-tubes  are  not  necessary,  and  the  flap  having 
no  tendency  to  become  displaced,  only  requires  a  few  sutures  to  hold  it  in 
position. 

The  result  of  the  operation  will  depend  mainly  on  the  care  taken  in  the 
after-treatment  and  in  the  successful  prevention  of  decomposition  in  the 
discharges.  It  is  essential  for  success  that  the  limb  should  be  kept  at  perfect 
rest  for  the  first  few  weeks  ;  any  apparatus,  therefore,  which  requires  complete 
removal  for  dressing  the  wound  should  be  avoided.  A  narrow  splint  of 
japanned  iron  extending  from  the  buttock  to  the  heel  will  usually  answer  the 
purpose  sufficiently  well.  It  must  be  padded  where  it  is  in  contact  with  the 
thigh  and  the  calf  to  such  an  extent  that  it  does  not  touch  the  skin 
in  the  ham.  It  must  be  fixed  in  position  by  a  fiannel  bandage  above  and 
below  the  knee,  over  which  a  firm  plaster  of  Paris  bandage  must  be  applied. 
Heron  Watson  recommends  a  soft  iron  bar,  applied  anteriorly,  reaching 
from  the  groin  to  the  toes.  The  upper  part  is  straight  for  the  thigh  ;  in  the 
middle  is  an  arch  passing  over  the  knee  ;  the  lower  part  is  straight  for  the  leg, 
and  bent  at  an  angle  forwards  opposite  the  ankle  to  fit  the  dorsum  of  the 
foot.  At  the  lower  end  opposite  the  ankle  is  a  hook  by  which  the  limb  can 
be  suspended.  This  splint,  having  been  properly  padded,  is  fixed  in  position 
with  a  plaster  of  Paris  bandage.  Thomas's  splint  will  also  be  found  a  very 
efficient  apparatus,  and  may  be  secured  above  and  below  the  knee  with  a 
plaster  of  Paris  bandage.  By  any  of  these  means  the  liml)  may  be  immovably 
fixed,  while  the  knee  is  sufficiently  exposed  to  allow  of  dressing.  Whatever 
apparatus  is  chosen,  it  must  be  applied  while  the  patient  is  still  under 
chloroform  before  leaving  the  operating  table.  As  soon  as  the  wound  is 
healed,  the  limb  may  be  completely  encased  in  a  plaster  of  Paris  or  starched 
bandage  till  the  bones  are  firmly  united  to  each  other. 

If  proper  attention  be  not  paid  to  the  position  of  the  limb,  bowing  outwards 
is  apt  to  take  place.  In  order  to  prevent  displacement,  it  has  been  proposed 
to  divide  the  hamstring  tendons  ;  this,  however,  is  never  necessary. 

The  best  dressing  for  an  excision  of  the  knee  is  that  which  requires 
changing  least  frequently,  and  most  efficiently  prevents  decomposition  of  the 
discharges.  That  described  as  suitable  to  cases  of  erasion  or  arthrectomy 
(p.  448)  can  often  be  used  with  great  advantage.  Whatever  dressing  be  used, 
the  maintenance  of  perfect  rest  is  absolutely  essential.    If  this  be  attended  to, 
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osseous  ankylosis  will  eusiie,  and  a  good  and  useful  straight  limb  will  be 
obtained. 

Results  of  Excision. — These  have  to  be  considered  from  two  points  of 
view  :  1 .  The  danger  attending  the  operation,  and  2.  The  utility  of  the  limb 
left  after  it. 

1.  Statistics  have  been  published  in  great  abundance  relative  to  excision 
of  the  knee,  with  the  object  partly  of  showing  the  absolute  mortality  and 
partly  of  contrasting  excision  with  amputation.  The  general  result  of  the 
older  records  was  to  show  that  about  30  per  cent,  of  all  excisions  of  the  knee 
were  fatal  chiefly  from  septicemia,  pyaemia  and  exhaustion  from  prolonged 
suppuration,  and  that  the  mortality  after  amputation  for  disease  of  the  knee 
was  about  the  same.  This  heavy  death-rate  has,  however,  been  greatly 
reduced,  partly  by  the  operation  being  undertaken  at  an  earlier  period,  and  not 
only  as  a  last  resource  in  order  to  save  life,  and  partly  by  the  modern  improve- 
ments in  the  treatment  of  wounds.  The  following  may  be  given  as  examples 
of  later  results.  Kocher,  an  advocate  of  early  antiseptic  excision,  in  1881, 
recorded  (!4  cases  with  6  deaths,  3  from  septic  poisoning  in  the  early  days  of 
the  antiseptic  treatment,  1  from  hjemorrhage,  1'  from  carbolic  acid  poisoning, 
and  1  from  acute  tuberculosis.  Messing,  in  order  to  illustrate  the  effects  of 
the  mode  of  dressing,  collected  92  cases  from  the  hospital  at  Kiel :  21  were 
performed  before  the  introduction  of  the  antiseptic  treatment — of  these,  7  died 
directly  from  the  operation  ;  23  were  treated  by  antiseptic  methods  involving 
frequent  change  of  dressing,  and  of  these  2  died  ;  the  remaining  48  cases 
were  treated  by  the  lasting  antiseptic  dressing,  and  of  these  only  1  died,  from 
htemophilia.  Of  the  92  cases,  14  underwent  subsequent  amputation.  Sack 
of  Dorpat,  in  1880  published  the  results  of  144  cases  treated  antiseptically 
by  various  Surgeons  :  of  these,  25  or  17"3  per  cent,  died  ;  4  from  infective 
processes  in  the  wound,  13  from  tuberculosis  and  other  general  diseases 
existing  before  the  operation,  1  from  chloroform,  and  1  fi"om  carbolic  acid 
poisoning,  2  from  causes  unconnected  with  the  operation,  and  4  from  causes 
not  stated.  Of  the  119  who  survived,  11  underwent  subsequent  amputation, 
making  Exactly  75  per  cent,  of  successes  and  25  per  cent,  of  failures. 

Howse  published  in  1892  the  results  of  130  excisions  of  the  knee  performed 
by  him  at  Guy's  Hospital  and  at  the  Evelina  Hospital  for  Sick  Children 
during  the  years  1873  to  1884.  Of  these  cases  only  G.2  per  cent,  died  within 
six  months  after  the  oj)L'ration,  and  of  these  only  4  deaths  occurred  during 
the  first  mouth  and  could  be  considered  in  any  way  directly  due  to  the 
excision. 

As  in  the  present  day  amputation  is  performed  only  in  those  cases  in  which 
from  visceral  disease,  extensive  implication  of  the  soft  parts  and  bones  or 
advanced  age,  excision  is  no  longer  practicable,  no  fair  comparison  can  be 
made  between  the  two  operations  as  regards  mortality. 

2.  The  second  point  that  has  to  be  determined  is  as  to  the  UliUtij  of  the 
Limb  after  the  Operation. 

On  this  point,  the  result  of  recorded  cases  is  in  favour  of  the  operation.  la 
one  of  Park's  cases,  operated  on  in  1783,  that  Surgeon  states  that  the  patient 
(a  sailor),  seven  years  after  the  operation,  "  was  able  to  go  aloft  with  consider- 
able agility,  and  to  perform  all  the  duties  of  a  seaman."  In  some  of  the  later 
cases  the  result  has  been  equally  good.  A  boy,  operated  upon  by  Jones  of 
Jersey,  "  could  run  and  walk  quickly  without  any  aid  of  a  stick,  could  stand 
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on  the  limb  alone,  and  pirouetted  and  hopped  two  or  three  yards  without 
putting  the  sound  limb  to  the  ground."  In  several  of  my  own  cases  an 
excellent,  strong  and  straight  limb  has  been  left,  useful  for  all  ordinary 
purposes.  In  a  case  which  I  examined  seven  years  after  the  operation,  the 
limb  was  well  nourished,  straight,  firmly  ankylosed,  and  but  very  little 
shortened.  The  patient,  a  lad  of  twenty,  could  walk  eight  or  ten  miles,  and 
even  jump  and  stand  on  the  limb  without  the  least  pain,  sign  of  weakness,  or 
difficulty.  In  very  young  children  the  result  of  the  operation  is  not  satis- 
factory, the  leg  continuing  shortened  and  wasted,  not  developing  with  the  rest 
of  the  body.  This  is  apparently  due  to  and  dependent  upon  the  removal  of 
the  epiphysis  of  the  tibia,  on  the  integrity  of  which  the  growth  of  that  bone 
is  dependent. 

After  the  operation,  osseous  ankylosis  takes  place  with  a  firm  cicatrix  ;  the 
Umb  is  shortened  from  one  to  three  inches,  according  to  the  amount  of  bone 
removed,  but  by  means  of  a  high-heeled  shoe  this  inconvenience  is  to  a  great 
extent  remedied.  It  has  been  urged  against  excision  of  the  knee-joint,  that 
convalescence  is  tedious  and  prolonged ;  but  this  argument  can  with  justice  have 
but  little  weight.  If  a  useful  limb  can  be  preserved  to  the  patient,  it  can 
matter  but  little  if  a  few  additional  weeks  be  devoted  to  the  procedure  by 
which  it  is  obtained:  and,  indeed,  it  is  a  question  whether  in  many  cases 
the  patient  may  not  be  able  to  walk  just  as  soon  after  excision  of 
the  knee-joint  as  after  amputation  of  the  thigh  ;  for,  as  has  been  very 
properly  remarked,  though  the  amputation  wound  may  be  healed  in 
three  or  four  weeks,  it  may  be  as  many  months  before  an  artificial  limb  can 
be  worn. 

Most  valuable  information  as  to  the  subsequent  condition  of  the  limb  is 
obtained  by  a  study  of  Howse's  cases  above  referred  to.  "  Of  the  1 30  cases 
there  were  65,  or  exactly  50  per  cent.,  in  which  the  results  are  hioicn  to  be 
most  satisfactory  a  long  period  (often  many  years)  after  the  operation."  In 
most  of  these  the  shortening  was  less  than  one  inch,  and  the  limb  was  straight 
or  very  slightly  flexed  ;  in  8  the  shortening  exceeded  two  inches,  "  but  in 
every  case  the  resulting  limb  was  most  serviceable,  and  far  superior  to  a 
stump."  Twenty-one  cases  were  not  traced,  but  the  result  was  good  when 
they  left  the  hospital.  In  12  cases  the  leg  became  flexed  to  a  considerable 
angle.  In  26  cases  subsequent  amputation  was  necessary,  in  two  of  them  on 
account  of  albumenoid  disease,  which  then  gradually  disappeared  ;  in  several 
of  these  the  excision  was  done  in  advanced  cases  as  an  attempt  to  save  the 
limb. 

It  is  thus  evident  that  by  excision  a  firm,  useful  limb  may  be  obtained  in  a 
large  proportion  of  cases,  and  a  similar  record  of  cases  treated  by  arthrectomy 
is  needed  before  an  accurate  comparison  of  the  two  methods  is  possible. 

DISEASES    OP    THE  PATELLA. 

Necrosis  of  the  patella  is  rare.  I  have,  however,  met  with  two  instances.  In 
the  case  of  an  elderly  woman,  the  necrosis  came  on  without  any  evident  external 
cause,  commencing  in  the  anterior  part  of  the  patella  and  gradually  imphcating 
the  bone,  until  it  became  perforated,  when  rapid  sup]3urative  disorganization 
of  the  knee-joint  ensued,  necessitating  amputation.  The  other  case  occurred 
after  simple  fracture  of  the  patella,  in  a  man,  and  is  described  in  Vol.  I.,  p.  632. 
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Tuberculous  caries  of  the  patella  is  the  most  rare  of  the  different  ways  in 
which  tuberculous  disease  of  the  knee-joint  commences  ;  a  chronic  abscess 
slowly  forms  over  the  bone,  and  by  early  treatment  the  spread  of  the  disease 
into  the  knee  may  be  prevented.  Sarcoma  of  the  patella  is  very  rarely  met 
with.  A  specimen  of  round  and  spindle-celled  sarcoma  of  the  bone,  for  which 
amputation  was  performed  by  J.  Lane,  is  preserved  in  the  Museum  of  St. 
Mary's  Hospital.  In  a  case  of  pulsating  myeloid  sarcoma  of  the  patella 
Lister  removed  the  bone  and  obtained  a  useful  limb  by  excising  the  articular 
surfaces  of  the  femur  and  tibia. 


DISEASES    OF    THE    TIBIA    AND  FIBULA. 

The  Tibia  is  very  frequently  the  seat  of  tuberculous  caries  of  the  upper 
epiphysis,  less  frequently  of  the  lower  epiphysis.    Chronic  abscess  is  more 


Fig.  589.— Limb  with  Necrosis  of  Fibula.  Fig.  yflO.— Limb  after  Re]noval  of  Fibula. 


commonly  met  in  the  head  of  the  tibia  than  in  any  other  bone  (p.  270). 
Xecrosis  of  the  shaft  is  usually  the  result  of  acute  infective  periostitis,  but  all 
the  varieties  of  syphilitic  disease  are  met  with  in  this  bone.  The  superficial 
position  of  its  inner  surface  explains  the  frequency  with  which  superficial 
necrosis  results  from  chronic  ulceration  and  other  inflammatory  affections  of 
the  parts  covering  it.  Occasionally,  as  the  result  of  acute  necrosis,  a  con- 
siderable extent  of  the  shaft,  indeed  the  whole  of  it,  may  be  removed  as 
a  loosened  sequestrum,  from  the  interior  of  the  periosteum,  more  or  less  con- 
solidated and  strengthened  by  the  deposit  of  new  bone.  Such  operations 
present  nothing  special,  and  the  result  is  usually  very  satisfactory,  the  limb  that 
is  left  being  strong,  useful,  and  sound. 

Disease  of  the  Fibula  requiring  operative  interference  is  rare,  but  necrosis 
may  affect  a  part  or  the  whole  of  the  shaft.  In  one  case,  that  of  a  child  six 
years  of  age,  I  successfully  removed  the  whole  of  the  necrosed  fibula.  This 
operation  is  readily  done  by  slitting  up  the  sinuses  in  a  direction  so  as  to 
expose  the  sequestrum,  which  may  then  be  drawn  out  without  difficulty 
(Figs.  589  and  590).    After  the  operation  an  inner  splint  must  be  applied,  in 
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order  to  obviate  the  tendency  to  varus  which  will  ensue.  In  the  case  from 
which  the  annexed  drawings  are  taken,  very  considerable  repair  took  place 
from  the  periosteum  and  soft  tissues  along  the  line  of  bone  that  had  been 
removed  ;  and  the  child,  when  examined  two  years  after  the  operation,  had  an 
excellent,  well-nourished,  and  useful  limb.  The  foot,  however,  had  a  tendency 
to  be  drawn  inwards,  apparently  owing  to  the  flexors  having  overcome  the 
antagonism  of  the  peronei.  This  deviation  inwards  was  counteracted  by 
a  properly  constructed  boot,  with  which  walking  was  perfectly  easy. 

The  commonest  form  of  sarcoma  of  the  tibia  is  a  central  myeloid  sarcoma  of 
the  upper  extremity  ;  subperiosteal  sarcoma  is  also  more  common  in  the  upper 
part  of  the  bone  than  the  lower.  Sarcoma  of  the  fibula  is  rare,  and  usually 
attacks  the  upper  end  of  the  bone. 

DISEASES    OF    THE  ANKLE-JOINT. 

The  only  affection  of  the  ankle  Avhich  needs  special  consideration  liere 
is  tuberculous  disease.  In  a  considerable  number  of  eases  this  begins  after 
an  injur}-  and  it  has  already  been  mentioned  as  an  occasional  sequela  of 
a  sprained  ankle.  The  disease  may  be  primarily  synovial,  or  it  may  begin  as  a 
bone  deposit,  which,  according  to  Watson  (^heyne,  is  probably  most  common 
in  the  astragalus,  but  may  occur  in  the  upper  part  of  either  malleolus.  The 
swelling,  which  is  usually  the  earliest  and  most  marked  symptom  of  the  disease, 
is  generally  most  evident  between  the  malleoli  and  the  tendo  Achillis  ;  it  fills 
the  natural  hollows  around  the  joint  and  obscures  the  various  tendons  which 
pass  in  front  of  it.  As  in  the  case  of  the  wrist,  the  tendon  sheaths  themselves 
may  be  diseased  in  association  with,  or  independently  of,  disease  of  the  joint 
itself. 

Should  suppuration  occur  the  position  of  the  abscesses  varies  much,  but 
very  frequently  they  come  to  the  surface  behind  one  or  both  malleoli.  It  is 
a  point  of  great  practical  importance  that  neither  the  position  of  the  swelling 
or  abscess,  nor  the  character  of  the  impaired  movement,  may  be  sufficient  to 
differentiate  with  certainty  disease  of  the  ankle-joint  from  disease  of  the  tarsus 
not  implicating  the  joint.  In  cases  in  which  operation  becomes  necessary,  the 
Surgeon  should,  therefore,  make  it  his  first  endeavour  to  clear  up  this  doubt 
by  a  careful  exploratory  incision  and  thus  avoid  the  serious  error  of  opening  a 
healthy  joint. 

The  Treatment  of  tuberculous  disease  of  the  ankle  in  its  early  stages 
should  consist  in  fixing  the  joint  at  right  angles  with  plaster  of  Paris,  or  with 
a  leather  or  porojalastic  sf)lint.  The  patient  may  then  be  allowed  to  get  about 
with  the  limb  supported  on  a  knee-rest.  Operative  interference  is  called  for  if 
the  pulpy  swelling  increases  and  chronic  abscess  forms.  In  some  cases  good 
results  have  been  obtained  by  freely  opening  and  draining  the  abscesses  anti- 
septically,  still  maintaining  the  joint  at  perfect  rest.  In  cases  in  which  this 
simple  treatment  has  failed,  or  in  which  from  the  extent  of  the  disease  it  is 
not  practicable,  the  question  arises  :  Can  the  Surgeon  hope,  by  any  conserva- 
tive operation,  to  obtain  a  limb  which  will  be  more  serviceable  to  the  patient 
than  the  stump  left  by  a  Syme's  amputation  ? 

Formal  excision  of  the  ankle-joint  has  not,  on  the  whole,  yielded  satis- 
factory results,  and  accordingly,  considering  the  excellent  results  obtained 
by  Syme's  amputation,  this  has  been  extensively  practised  in  stages  of  the 
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disease  which  in  other  joints  would  certainly  be  considered  suitable  for 
excision. 

Of  recent  years,  however,  the  operation  of  arthrectomy  has  been  successfully 
extended  to  the  ankle,  and  has  been  carried  out  on  exactly  the  same  lines  as 
those  laid  down  m  the  case  of  the  knee-joint.  The  conformation  of  the 
ankle  renders  the  complete  removal  of  the  tuberculous  tissue  more  uncer- 
tain than  in  the  knee,  but  the  results  so  far  obtained  certainly  justify  a  trial 
of  arthrectomy  in  suitable  cases — that  is,  in  cases  in  which  complete  rest  has 
failed  to  arrest  the  disease — Syme's  amputation  being  reserved  for  advanced 
cases  with  extensive  bone  disease,  and  for  those  in  which  arthrectomy  has 
failed.  Amputation  is  also  usually  required  when  the  disease  occurs  in  persons 
past  middle  age. 

Arthrectomy  of  the  Ankle  may  be  performed  in  various  ways,  and 
further  experience  of  the  operation  is  required  before  it  is  possible  to  decide 
which  is  the  most  generally  useful.  Glutton  recommends  the  employment  of 
four  straight  incisions,  one  in  front  of  and  one  behind  each  malleolus,  through 
each  of  which  the  diseased  tissues  are  removed  from  the  corresponding  part  of  the 
joint.  Cheyne  has  employed  a  longitudinal  incision  in  front  of  each  malleolus, 
and  has  divided  the  malleoli  or  removed  the  astragalus  in  order  to  gain  free 
access  to  the  joint.  Arbuthnot  Lane  and  others  have  freely  opened  the  joint 
by  a  transverse  anterior  incision,  the  divided  tendons  being  subsequently 
sutured.  The  lateral  methods  have  the  advantage  of  not  dividing  important 
structures.  If  the  astragalus  is  at  all  extensively  diseased  it  should  be  com- 
pletely excised  through  an  incision  in  front  of  the  external  malleolus.  After 
the  operation  the  foot  should  be  kept  fixed  for  a  year  and  no  attempt  made  at 
passive  movement.  Of  6  cases  of  tuberculous  disease  of  the  ankle  in  which 
arthrectomy  was  practised  by  Glutton,  in  4  the  result  was  very  good,  in  1 
case  there  was  slight  displacement  of  the  foot,  but  the  patient  was  walking  ; 
the  remaining  case  was  not  traced.  In  5  cases  treated  by  Gheyne, 
in  which  the  astragalus  was  removed,  a  satisfactory  movable  joint  was 
obtained. 

Excision  of  the  Ankle  may  be  performed  in  the  following  way.  The 
limb  being  placed  on  its  inner  side  an  incision  is  made  commencing  about  two 
inches  above  the  extremity  of  the  outer  malleolus,  and  following  the  posterior 
border  of  the  bone  to  its  tip.  It.  is  then  curved  round  the  malleolus  and  carried 
upwards  in  front  of  the  bone  to  a  point  nearly  opposite  that  at  which  it  com- 
menced. The  incision  must  be  carried  firmly  down  to  the  bone,  which  is  then 
cleaned  by  means  of  an  elevator,  the  periosteum  being  carefully  saved  and  the 
tendons  of  the  peronci  pushed  backwards  but  not  divided.  The  fibula  is  then 
cut  through  w^ith  a  fine  saw  about  half  an  inch  above  the  level  of  the  ankle- 
joint,  and  the  malleolar  portion  is  removed.  The  foot  is  now  turned  on  the 
outer  side  and  a  similar  incision  made  round  the  inner  malleolus.  Esmarch 
recommends  that  from  the  middle  of  the  curve  a  vertical  incision  shall  be 
carried  up  the  tibia  for  about  two  inches,  but  this  is  not  necessary  if  the 
original  incision  is  of  sufficient  length.  The  malleolus  and  the  lower  end  of 
the  tibia  are  carefully  cleaned  with  the  periosteal  elevator,  the  deltoid  liga- 
ment being  separated  from  the  malleolus  and  the  tendons  raised  and  pushed 
on  one  side.  The  lower  end  of  the  tibia  may  be  sawn  across  with  a 
narrow  saw  and  extracted  from  the  inner  wound.  The  saw  may  now  be 
inserted  again  and  the  upper  articular  surface  of  the  astragalus  separated  from 
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the  rest  of  the  bone.  No  important  vessels  or  tendons  should  be  divided  in 
this  operation. 

It  very  rarely  happens,  however,  that  the  disease  of  the  astragalus  is  so 
limited  as  to  make  the  operation  practicable.  When  it  is  more  deeply  affected 
it  may  be  removed  piecemeal  by  the  gouge,  elevator,  and  bone-forceps,  after 
which  any  disease  of  the  articular  surfaces  of  the  calcaneum  or  scaphoid  may 
be  scraped  away.  After  the  operation  the  limb  must  be  j)laced  on  a  suitable 
sphnt  (Fig.  591). 

Excision  of  the  ankle-joint  has  also  been  performed  by  a  single  incision  on 
the  outer  side.  If  this  plan  be  adopted  the  incision  must  follow  the  posterior 
border  of  the  lower  inch  of  the  shaft  of  the  fibula  and  the  outer  malleolus, 
round  the  tip  of  which  it  must  be  carried  and  then  extended  upwards  and 
forwards,  so  as  to  give  as  much  room  as  possible  without  dividing  the  extensor 
tendons.  The  lower  end  of  the  fibula  is  then  removed,  after  which  the 
astragalus  may  be  loosened  from  its  attachments  or  dug  out  with  the  gouge 


Fig,  591. — Limb  after  Excision  ot'tlic  Aiilcle-Joiiit. 


and  the  tibia  afterwards  exposed  by  dislocating  the  foot  inwards.  This 
operation  is  only  applicable  to  those  cases  in  which  from  the  extent  of  the 
disease  it  is  necessary  to  remove  the  whole  astragalus.  If  it  is  intended  only 
to  cut  away  its  upper  articular  surface  the  single  incision  does  not  give 
sufficiently  free  access  to  the  joint. 

From  what  has  already  been  said  it  will  be  seen  that  in  children  formal 
excision  of  the  ankle-joint  may  be  replaced  by  arthrectomy,  and  that  in  adults 
it  is  doubtful  whether,  as  a  general  rule,  a  more  useful  limb  is  not  obtained  by 
Syme's  amputation.  Excision  for  compound  dislocations  and  fractures  is  now 
rarely  performed,  as  in  cases  not  requiring  immediate  amputation  an  attempt 
should  be  made  to  save  the  limb  by  more  simple  methods. 

TUBERCULOUS    DISEASE    OF    THE    TARSUS    AND  METATARSUS. 

Looking  at  this  subject  from  a  diagnostic  point  of  view — and  the  treatment 
is  most  intimately  connected  with  minute  and  accurate  diagnosis — we  find 
that  the  pathology  of  diseases  of  the  tarsus  is  closely  connected  with  its 
healthy  anatomy.    Composed  of  seven  bones,  it  presents  four  distinct  synovial 


TUBERCULOUS  DISEASE  OF  TARSUS  AND  METATARSUS.  459 


d 


sacs — which  have  110  communication  with  one  another.  These  are  well  repre- 
sented in  the  annexed  diagram  (Fig.  592).  The  iwsterior  calcaneo-astragalar  is 
the  first  of  them  ;  next  comes  the  (rt)  anterior  calcaneo-astragalar,  the  synovial 
membrane  here  serving  also  for  the  astraffalo-scaphoid the  calcaneo-culoid  {h)  is 
the  third  ;  and  the  anterior  tarsal  synovial  membrane  (c)  is  the  fourth  and 
largest  of  all,  and  the  most  important  from  a  surgical  point  of  view.  It  extends 
between  the  scaphoid  and  the  three  cuneiform  and  the  cuboid  bones,  between 
the  cuneiform  bones  themselves,  between  the  two  outer  cuneiforms  and  the 
bases  of  the  second  and  third  metatarsal  bones,  and  also  between  the  external 
cuneiform  and  the  cuboid.  The  articulation  between  the  cuboid  and  the  two 
outer  metatarsal  bones  is  shown  at  d ;  and 
e  is  that  between  the  internal  cuneiform  and 
the  first  metatarsal  bone.  These  two  {d  and  e) 
are  not,  strictly  speaking,  tarsal  joints. 

In  the  vast  majority  of  cases,  so  far  as  my 
experience  goes,  it  is  the  osseous  structures,  and 
not  the  articulations,  which  are  primarily 
diseased  ;  but  tuberculous  discRse,  once  set  up 
in  bones,  speedily  implicates  the  articulations 
secondarily. 

Now  it  will  easily  be  understood,  on  consider- 
ing the  arrangement  of  the  tarsal  synovial 
membranes,  that  the  extent  of  disease  will,  in  a 
great  measure,  depend  upon  its  original  seat. 
Thus,  a  person  may  have  disease  in  the  os 
calcis,  extending  even  to  the  cuboid,  with  very 
little  likelihood  of  its  proceeding  farther  for  a 
length  of  time.  Such  disease  is  limited  to  the 
outer  part  of  the  foot,  does  not  involve  its 
integrity,  and  can  readily  be  removed  by 
operation.  If,  however,  the  disease  be  in  the 
scaphoid,  or  in  one  of  the  cuneiform  bones,  or 
in  the  bases  of  the  second  or  third  metatarsal 

bones,  it  Avill  rapidly  spi'ead  through  the  whole  of  the  anterior  and  inner 
part  of  the  tarsus. 

When  the  foot  is  affected  by  tuberculous  disease  it  becomes  paiuful,  the 
patient  being  unable  to  bear  upon  the  toes  or  anterior  ball  of  the  foot. 
Sw^elling  of  a  uniform  character  takes  place,  flith  tenderness  at  some  point 
opposite  the  bones  or  articulations  that  are  chiefly  involved  ;  and  eventually 
abscesses  form,  leaving  sinuses  through  which  the  probe  passes  down 
upon  softened  and  carious  bone.  These  evidences  of  disease  are  usually 
most  marked  about  the  dorsum  and  sides,  where  the  bones  are  superficial, 
the  sole  being  often  comparatively  free — an  important  point  in  reference  to 
operation. 

The  bones  that  are  most  frequently  the  seat  of  primary  disease  are  the 
calcaneum,  the  astragalus,  the  scaphoid,  the  cuboid,  and  the  metatarsal  bone 
of  the  great  toe. 

In  considering  the  Treatment  of  diseases  of  the  bones  and  joints  of  the  foot 
it  is  necessary  in  the  first  place  to  observe  certain  points  in  connexion  with  the 
construction  of  the  part.    In  looking  at  the  division  of  the  foot  into  its  three 


Fir'. 


— Diagram  of  Synnvial  Mem- 
branes of  the  Pool. 
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component  parts — toes,  metatarsus,  and  tarsus, — we  perceive  that  firmness  of 
gait  is  given  by  tlie  foot  resting  ou  the  heel  behind,  and  on  the  ball  in  front 
formed  by  the  projection  of  the  broad  line  of  the  metatarso-phalangeal  articu- 
lations, more  particularly  that  of  the  great  toe  ;  whilst  elasticity  is  com- 
municated to  the  tread  by  the  play  of  the  toes  and  metatarsal  bones.  The 
elasticity  of  the  foot  may  be  lost  without  any  very  serious  inconvenience  to 
the  patient,  but  the  preservation  of  stability  is  of  essential  importance  ;  and 
as  this  is  secured  by  the  heel,  the  ball  of  the  great  toe,  and  the  breadth  of  the 
anterior  part  of  the  foot,  these  are  the  most  important  parts  to  preserve  in  all 
resections  of  this  part  of  the  body. 

In  no  region  of  the  body  have  the  good  effects  of  modern  conservative 
surgery  been  more  distinctly  shown  than  in  the  Tarsus.  In  the  "  good  old 
times  "  of  Surgery,  if  a  person  had  a  "  white  swelling  "  of  the  bones  of  the 
foot,  he  was  at  once  condemned  to  amputation.  Until  a  comparatively 
recent  period,  indeed,  "diseased  tarsus"  was  described  as  a  whole.  Surgeons 
did  not  endeavour  to  make  out  the  exact  extent  and  amount  of  the 
disease,  and  every  case  was  looked  upon  as  requiring  amputation  of  the 
leg.  The  rule  of  practice  then  observed  was,  amongst  the  wealthier 
classes — those  who  could  afford  the  expense  of  a  "  cork  leg  " — to  amputate  a 
little  above  the  ankle  ;  but,  amongst  the  poorer  classes,  to  remove  the  leg 
about  a  couple  of  inches  below  the  knee,  so  as  to  give  the  patient  a  stump 
which,  when  bent,  would  fit  into  the  socket  of  a  wooden  pin.  Thus,  in  the 
latter  case  especially,  not  only  was  the  sound  leg  sacrificed,  but  the  patient 
was  exposed  to  great  additional  danger  ;  for  the  mortality  after  amputation 
increases,  aeteris  iparibus,  in  exact  proportion  as  we  approach  the  trunk. 
This  practice  prevailed  until  Chopart  drew  some  distinctions  between 
the  treatment  to  be  pursued,  according  as  the  disease  affected  the  anterior 
or  the  posterior  tarsal  bones  and  articulations.  He  showed  that,  when  the 
anterior  articulations  only  were  affected,  amputation  at  the  junction  of  the 
astragalus  and  calcaneum  Avith  the  scaphoid  and  cuboid — an  operation  which 
goes  by  the  name  of  "  Chopart's  amputation  " — ought  to  be  performed  ;  thus 
removing  the  whole  of  the  disease,  and  allowing  the  joatient  to  recover  with  a 
shortened  foot,  with  the  heel  preserved — one  on  which  he  could  bear  the 
weight  of  his  body,  and  which  would  be  highly  useful  to  him. 

The  next  step  in  the  conservative  surgery  of  the  lower  extremity,  in  cases  of 
diseased  foot,  was  the  operation  introduced  by  Syme — that  of  disarticulation 
at  the  ankle-joint.  This  was  certainly  a  great  advance  ;  for,  the  flap  being 
taken  from  the  heel,  the  patient  has  a  stump  on  which  he  can  bear  firmly. 
The  operation  is  also  a  very  safe  one.  According  to  0.  Weber,  only  17  deaths 
occurred  in  101  cases  of  this  operation.  I  have  performed  it  many  times 
without  a  death. 

With  the  introduction  of  ansesthetics,  Conservative  Surgery  made  great 
strides  ;  and  I  think  Conservatism  in  Surgery  may  be  regarded  as  the 
necessary  result  of  Anaesthesia.  For,  although  operations  of  this  kind  were 
performed  years  ago  by  Park,  the  Moreaus,  and  others,  and  their  utility 
demonstrated,  yet  the  operations  of  gouging,  scraping,  and  partial  resection 
were  so  painful  and  prolonged  that  patients  dreaded  to  submit  to,  and  Surgeons 
declined  to  undertake,  them.  Of  late  years  Surgeons  have  learned  to  dis- 
criminate disease  of  one  part  of  the  tarsus  from  that  of  another,  and  to  apply 
appropriate  treatment  to  each. 
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In  cases  of  limited  tuberculous  disease  of  the  tarsus,  especially  in  children, 
most  excellent  results  are  often  obtained  by  scraping  operations  performed  in 
the  manner  already  described  in  the  chapter  on  Diseases  of  Bones  (p.  285). 
In  this  way  formal  excisions  have  been  lai'gely  superseded  and  amputation 
avoided  except  in  cases  in  which  repeated  recurrence  and  extension  of  the 
disease  occur. 

Primary  disease  of  the  articulations  of  the  foot  is  a  less  frequent  cause  of 
operation  than  caries  of  the  bones  leading  secondarily  to  an  implication  of  the 
contiguous  articulations  ;  and  the  particular  operation  required  will,  in  a  great 
measure,  depend  upon  the  extent  of  implication  of  the  synovial  membranes  of 
the  foot.  When  the  calcaneo-astragalar  or  the  calcaneo-cuboid  articulations 
are  alone  affected,  with  their  contiguous  bones,  resection  of  the  bones  and 
joints  implicated  will  often  be  attended  with  very  satisfactory  results  ;  but  when 
the  large  anterior  tarsal  synovial  membrane  is  in  a  state  of  chronic  disease,  either 
primary  or  secondary  to  disease  of  the  scaphoid,  the  cuneiform,  or  of  either  of 
the  metatarsal  bones  connected  with  it,  then  resection  is  scarcely  admissible, 
and  Chopart's  amputation  offers  the  best  means  of  relief.  Inflammation  of 
the  large  anterior  tarsal  synovial  membrane  commonly  commences  in  disease 
of  the  scaphoid.  It  may,  usually,  be  readily  recognized  in  its  earlier  stages  by 
the  pain  and  swelling  that  take  place  across  the  line  of  articulation  between 
the  scaphoidandcuneiform  bones,  the  pain  being  greatly  increased  by  bending  the 
foot  down,  and  extending  across  the  whole  breadth  of  the  foot.  Although  it 
is  usually  most  severe  at  the  inner  side,  which  is  the  first  affected,  yet  the 
■external  section  of  this  complicated  articulation — that  between  the  external 
cuneiform  and  the  cuboid — becoming  involved,  causes  pain  in  the  outer  side  of 
the  foot  as  well.  In  the  more  advanced  stages  of  this  disease,  the  foot  assumes 
a  remarkable  bulbous  or  clubbed  appearance  ;  the  symmetry  of  the  heel  and 
the  outline  of  the  ankle  are  unimpaired,  but  the  fore  part  and  dorsum  of  the 
foot  are  greatly  swollen,  glazed  and 
sometimes  perforated  by  sinuses 
discharging  thin  pus.  I  look  upon 
this  disease  of  the  anterior  tarsal 
synovial  membrane  as  a  distinct 
affection  of  the  foot,  requiring  to 
be  diagnosed  from  the  other 
strumous  inflammations,  and  in 
its  advanced  stages  calling  for 
Chopart's  amputation. 

The  Os  Calcis,  from  its  exposed 
situation,  large  size,  and  spongy 
structure,  is  more  frequently  the  seat 
of  caries  and  necrosis  than  any  of 

the  other  tarsal  bones.  Very  commonly  the  disease  is  limited  to  this 
bone  ;  in  other  instances  it  extends  into  the  calcaneo-astragalar  or 
calcaneo-cuboid  articulations. 

When  the  jjosferior  or  lateral  pari  of  the  bone  is  affected  the  neighbouring 
articulations  are  seldom  involved,  and  then  the  removal  of  the  disease  by 
gouging  or  scraping  with  sharp  spoons  will  usually  effect  a  cure.  I  have 
frequently  had  occasion  in  this  way  to  scoop  out  great  portions,  some- 
times the  whole  of  the  interior  of  the  calcanenm,  with  the  most  excellent 


Fig.  593. — Disease  of  Os  Calcis  and  Cuboid,  and  of 
Calcaneo-Cuboid  Joint :  Lines  of  Incision. 
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results.  Even  when  the  cuboid  is  extensively  implicated  as  well,  and  the 
calcaneo-cuboid  articulation  is  the  seat  of  disease,  the  disorganized  structures 
may  often  be  removed  by  gouging  and  partial  resection,  as  in  the  case  of 
which  Fig.  598  is  a  good  representation,  where,  by  means  of  a  _L -shaped 
incision,  these  bones  M'ere  exposed,  and  their  carious  portions  gouged  out. 
Should,  however,  the  caries  have  affected  the  superior  or  anterior  portions 
of  the  hone,  then  the  implication  of  the  astragalar  or  cuboid  articulations  may 
render  the  excision  of  the  whole  bone  necessary,  as  the  only  means  of  prevent- 
ing extension  of  secondary  mischief  to  the  tarsus  generally.  So  unfrequent, 
however,  is  disease  of  the  articular  aspects  of  this  bone,  that  its  complete 
removal  is  very  seldom  necessary,  and  out  of  at  least  fifty  cases  of  caries  of  the 
OS  calcis  that  have  been  under  my  care,  I  have  had  occasion  to  excise  the 
whole  bone  only  once.  The  large  size  of  the  bone,  its  importance  as  a  basis  of 
support  to  the  body  and  as  the  point  of  attachment  of  the  strong  muscles  of 
the  calf,  should  induce  the  Surgeon,  whenever  practicable,  to  avoid  its  complete 
extirpation,  and  to  limit  himself  to  the  application  of  the  gouge  or  sharp 
spoon,  even  though  he  may  have  to  scoop  out  the  whole  of  the  interior  of  the 
bone,  leaving  little  more  than  an  osseous  shell.  This  will  fill  up  with  dense 
fibroid  tissue,  which  will  probably  eventually  undergo  partial  ossification,  and 
leave  the  foot  as  useful  as  ever. 

Excision  of  the  Os  Calcis  may  readily  be  performed  in  the  following  way. 
The  patient  lying  on  his  face,  a  horseshoe  incision  is  carried  from  a  little  in 
front  of  the  calcaneo-cuboid  articulation  round  the  heel,  along  the  sides  of  the 
foot,  to  a  corresponding  point  on  the  opposite  side.  The  elliptical  flap  thus 
formed  is  dissected  up,  the  knife  being  carried  close  to  the  bone,  and  the  whole 
under  surface  of  the  os  calcis  thus  exposed.  A  perpendicular  incision,  about 
two  inches  in  length,  is  then  made  behind  the  heel  in  the  mid-line  and  into  the 
horizontal  one.  The  tendo  Achillis  is  next  detached  from  its  insertion  with  the 
periosteal  elevator  and  the  two  lateral  flaps  are  raised,  if  possible  with  the 
periosteum,  by  means  of  the  elevator,  aided  if  necessary  by  the  knife  (Fig.  594). 
The  knife  is  then  carried  over  the  upper  and  posterior  part  of  the  os  calcis,  the 
articulation  is  opened,  the  interosseous  ligaments  are  divided,  and  then,  by  a 
few  touches  with  the  point,  the  bone  is  detached  from  its  connexions  with 
the  cuboid.  This  bone,  together  with  the  astragalus,  must  then  be  examined  ; 
and,  if  any  disease  be  met  with,  the  gouge  should  be  applied.  Should  anky- 
losis have  taken  place  between  the  os  calcis  and  the  astragalus,  the  bones 
may  readily  be  divided  by  means  of  a  saw.  By  this  operation  all  injury  to 
the  sole  is  avoided  ;  and  the  dependent  angle  of  the  wound  affords  good 
drainage. 

The  drawing  (Fig.  595)  gives  an  excellent  representation  of  the  state  of  the 
foot  of  a  girl  before  and  after  the  excision  of  a  diseased  os  calcis — a  somewhat 
flattened  but  most  useful  foot  resulting. 

OUier's  Method. — Oilier  has  described  a  mode  of  removing  the  os  calcis 
somewhat  different  from  the  above.  An  incision,  commencing  on  the  outer  side 
of  the  tendo  Achillis,  at  least  an  inch  above  the  level  of  the  tip  of  the  external 
malleolus,  is  carried  down  as  far  as  the  external  tuberosity  of  the  os  calcis,  and 
thence  horizontally  along  the  side  of  the  foot  as  far  as  the  base  of  the  fifth 
metatarsal  bone.  The  flap  being  raised,  the  periosteum  and  the  tendo  Achillis 
are  separated  from  the  bone,  which  is  then  further  denuded  of  its  periosteum  as 
far  as  can  be  reached,  the  ligamentous  attachments  are  divided,  and  the  bone 
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is  remo^"ed.  In  fact,  in  caries  of  the  os  calcis,  it  may  often  be  found,  as  m 
performing  Syme's  amputation,  that  the  thickened  periosteum  strips  off  the 
softened  and  carious  bone  as  readily  as  the  peel  off'  an  orange  ;  hence  a  formal 
process  of  dissection  is  scarcely  needed. 

History  and  Results. — Excision  of  the  os  calcis  is  a  very  successful 
operation.  It  seems  to  have  been  first  performed  by  Monteggia  in  1813  ;  the 
result  appeared  promising,  when  the  patient  died  of  scrofulous  disease.  The 
operation  then  fell  into  abeyance  for  twenty-four  years,  when  Robert,  in  1837, 
in  a  case  of  necrosis  of  the  bone,  removed  the  diseased  portion,  leaving  the 
healthy  peripheral  layer.    The  same  Surgeon,  in  1844,  in  a  case  of  caries, 


Fig.  504. — Excision  of  tlie  Os  Calcis.  Fig.  5!>5. — Disease  of  tlie  Os  Calcis. 

1.  Foot  before  Operation  :  2.  Foot  after  Excision. 


removed  the  whole  bone  with  the  exception  of  its  upper  articular  surface  and 
the  inner  side  of  the  body.  Greenhow  of  Newcastle,  in  this  country,  and 
Rigaud,  in  France,  appear  to  have  been  the  first  Surgeons  who  successfully 
excised  the  whole  of  the  os  calcis.  Their  cases  occurred  in  1848  ;  and  since 
that  time  the  operation  has  been  performed  in  a  large  number  of  cases  in  this 
country  and  in  America.  In  France,  it  seems  to  have  met  with  little  favour, 
though  it  has  been  successfully  performed  there  in  several  instances,  by  Oilier, 
Cliraldes,  and  some  other  Surgeons. 

Polaillon,  of  Paris,  in  an  able  article  written  in  18G1),  with  the  object  of 
advocating  the  performance  of  the  operation,  collected  the  records  of  64  cases. 
Of  these  he  set  aside  9,  of  which  he  was  not  able  to  find  suificiently  accurate 
statements  as  to  the  result.    Of  the  remaining  55,  39  were  successful — this 
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term  implying  that  the  patients  were  enabled  afterwards  to  walk  without 
artificial  apparatus  or  support.  Of  the  remaining  16,  in  6,  crutches  or  other 
apparatus  were  necessary ;  in  7,  subsequent  amputation  was  required  on 
account  of  return  of  the  disease  or  inutility  of  the  foot  ;  and  there  were  3 
deaths.  Resection  of  the  entire  bone — in  a  few  cases  with  other  portions  of 
the  tarsus — appears  to  have  been  performed  in  39  of  the  55  cases :  of  these, 
30  were  altogether  successful ;  in  4,  artificial  support  was  necessary ;  2  required 
subsequent  amputation,  and  3  died.  The  operation,  according  to  Polaillon, 
has  been  more  successful  in  children  than  in  adults.  He  states  that,  of  12  cases 
under  10  years  old,  all  were  successful ;  between  the  ages  of  10  and  20,  there 
were  14  successful  cases,  and  3  failures  ;  between  20  and  SO,  7  successes  and  9 
failures  ;  and  between  30  and  40,  6  successful  cases  and  3  failures.  Repro- 
duction of  the  bone  occurred  in  12  cases  ;  11  being  in  individuals  under  20 
years  of  age. 

The  Astragalus  is  situated  in  a  position  of  great  surgical  importance. 
Articulating  with  the  malleolar  arch  above,  with  the  calcaneum  below,  and 
with  the  scaphoid  in  front — forming,  as  it  were,  the  keystone  of  the  foot — it  is 
perfectly  evident  that  any  disease  commencing  in  it  is  very  likely  to  spread 

to  and  involve  all  the  more  im- 
portant structures  of  the  foot. 
Seldom  indeed  does  disease  origi- 
nating in  this  bone  long  remain 
confined  to  it  ;  and,  so  far  as  my 
experience  goes,  gougiug  opera- 
tions, even  if  performed  at  an 
early  period,  are  rarely  of  much 
benefit,  the  morbid  process  con- 
Fig.  590. -Disease  of  Astragalus.  tinuiug  to  extend  notwithstand- 

ing their  employment.  Indeed, 
in  diseased  astragalus,  I  believe  that  excision  ought,  as  a  rule,  to  be  practised 
in  preference  to  gouging,  contrary  to  what  is  the  case  in  the  calcaneum. 

Disease  primarily  originating  in  the  astragalus  may  spread  in  three  direc- 
tions :  upwards  into  the  ankle-joint,  downwards  to  the  calcaneum,  forwards 
to  the  scaphoid,  and  thence  through  the  large  anterior  synovial  membrane 
to  the  rest  of  the  tarsal  bones.  The  treatment  will  vary  according  to  the 
direction  and  extent  of  the  disease.  It  may  be  arranged  under  four 
heads  : — 

1.  When  the  asiragalns  alone  is  diseased  we  find  what  is  seen  in  the 
drawing  (Fig.  596),  which  represents  the  foot  of  a  boy  whose  astragalus  I 
excised — swelling  just  in  front  of  the  malleolar  arch,  with  sinuses  leading  down 
to  the  diseased  bone  ;  the  anterior  part  of  the  foot  and  the  heel  being 
quite  sound.  If  the  disease  is  limited  to  the  outer  side  of  the  bone,  or  to  its 
head,  it  is  possible  that,  by  freely  opening  the  sinuses  and  applying  the  gouge, 
the  caries  may  be  entirely  removed.  But  this  operation  is  not  so  satisfactory 
tere  as  elsewhere  in  the  foot,  as  it  is  by  no  means  easy  to  avoid  opening  the 
astragalo-scaphoid  articulation  ;  and  if  this  be  done,  disease  will  probably 
extend  through  the  tarsal  articulations.  Excision  of  the  astragalus  alone, 
though  sometimes  required  for  disease,  is  perhaps  more  frequently  called  for  in 
those  cases  of  compound  dislocation  in  which  the  bone  undergoes  caries  or 
necrosis. 
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The  operation  of  excision  of  the  whole  of  the  astragakis  for  disease  ma}'  be 
done  as  follows.  A  curved  incision,  I'rom  four  to  six  inches  in  length,  should 
be  made  immediately  behind  the  outer  malleolus,  and  carried  forward  on 
the  outer  part  of  the  dorsum  of  the  foot  to  opposite  the  fore  part  of  the  bone. 
The  divisions  of  the  external  lateral  ligament  of  the  ankle-joint  are  then  cut 
across,  and  the  tendons  of  the  peroneus  brevis  and  tertius,  and  the  extensor 
brevis  digitorum  muscle,  divided.  But  the  mass  of  extensor  tendons  in  front 
of  the  foot,  with  the  dorsalis  pedis  artery,  must  be  left  untouched.  These 
should  be  di'awn  forcibly  inwards.  The  peroneus  longus  tendon  may  be  drawn 
backwards.    The  foot  is  then  strongly  twisted  inwards,  the  astragalus  cleared, 


Fig.  597.— Excision  of  A.staigalus.    1.  Foot  before  Oiieiatioii.    2.  Foot  six  months  after  the  Removal 
of  the  Malleolar  Arch,  the  Astragalus,  and  a  portion  of  the  Ujiper  Surface  of  the  Calcaiieum. 

and  its  ligaments  divided  from  the  outer  side  in  succession  as  they  present 
themselves.  When  the  operation  is  done  for  disease  of  the  bone,  these 
structures  will  usually  be  more  or  less  softened  and  disorganized  ;  when  for 
injury,  they  will  in  a  great  measure  have  been  torn  through.  Hence,  in 
actual  operation,  the  same  steps  cannot  be  followed  so  methodically  as  may  be 
done  on  the  dead  subject.  The  bone  must  now  be  seized  with  lion-forceps 
and  drawn  well  out  of  its  bed  ;  the  knife  being  applied  to  any  restraining 
structures,  but  being  used  very  carefully  towards  the  inner  side  of  the  bone, 
lest  the  plantar  arteries  be  wounded.  Under  this  process  the  carious  bone 
usually  breaks  and  has  to  be  taken  away  piecemeal,  or  its  neck  may  be  cut 
across,  and  the  head  separately  removed  from  its  articulation  with  the 
scaphoid.    If  the  bone  have  been  dislocated,  and  its  ligamentous  connexions 
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thus  torn  through,  or  if  these  have  been  disorganized  and  softened  by 
disease,  it  may  readily  enough  be  removed  as  just  described  ;  but  if  the 
osseous  tissue  itself  be  softened,  and  the  ligamentous  connexions  tolerably 
sound,  then  the  operation  becomes  extremely  troublesome. 

The  result  of  this  operation  is  very  satisfactory  ;  a  good  and  movable  articu- 
lation may  be  left  between  the  malleoli  and  the  calcaneum,  and  the  limb  is  but 
little  shortened.  According  to  Hancock,  of  109  cases  in  which  the  astragalus 
was  removed,  76  recovered  witli  good  and  useful  limbs  ;  secondary  amputa- 
tion was  performed  in  two,  with  one  death  ;  15  others  died  ;  and  in  14  the 
results  are  not  known.  The  operation  was  performed  in  64  cases  for  com- 
pound dislocation,  with  50  complete  recoveries  ;  in  20  of  simple  dislocation, 
with  14  complete  recoveries  ;  and  in  10  for  caries,  perfect  recovery  taking 
place  in  6. 

2.  When  the  disease  has  extended  from  the  astragcdiis  into  the  ankle-joint, 
the  operative  treatment  must  be  carried  out  on  the  lines  already  considered 
at  p.  457. 

3.  "When  the  disease  has  extended  from  the  astragalus  upivards  into  the 
malleolar  arch,  and  dovmirards  into  the  calcaneum,  the  line  of  practice  will 
depend  on  the  extent  to  which  the  os  calcis  is  implicated.  If  this  be  only 
partly  involved,  its  upper  surface  only  being  affected,  a  great  deal  may  be 
done  by  conservative  surgery.  The  treatment  in  such  cases  consists,  generally, 
in  removing  the  astragalus  from  its  bed,  and  gouging  away  any  diseased  bone 
which  may  exist  either  on  the  upper  surface  of  the  calcaneum  or  on  the  under 
surface  of  the  malleolar  arch.  Very  large  portions  of  bone  may  be  removed 
from  this  situation.  I  have  taken  away  the  whole  of  the  malleolar  arch  and 
astragalus,  and  gouged  out  the  upper  surface  of  the  os  calcis  very  freely  ;  and 
yet  the  patient  has  recovered  with  a  strong  and  movable  foot,  but  very  little 
deformed. 

The  accompanying  cuts  (Fig.  597)  were  taken  from  a  young  man  on  whom 
I  pei'formed  the  operation  just  described.  The  foot  was  perfectly  useful  and 
strong,  and  the  false  joint  at  the  ankle  movable. 

When  extensive  disease  of  the  os  calcis  is  associated  with  disease  of  the 
astragalus  and  ankle-joint,  Syme's  amputation  is  usually  required,  but  if  from 
t>he  extensive  destruction  of  the  skin  this  operation  is  impracticable  the  only 
alternative  to  amputation  in  the  leg  is  the  osteoplastic  resection  described  below. 

4.  If  the  disease  have  extended  from  tlte  astragalus  to  the  scaphoid,  and  thence 
into  the  anterior  range  of  tarsal  joints,  the  foot  will  have  become  so  extensively 
disorganized,  that  partial  resection  will  be  of  httle  or  no  service  ;  and  disarticu- 
lation at  the  ankle-joint  should  be  practised. 

Osteoplastic  Resection  of  the  Foot. — This  operation,  which  was  first 
performed  by  Wladimiroff'  of  Kasan,  and  Mikulicz  of  Prague,  has  been  prac- 
tised and  especially  advocated  in  this  country  by  MacCormac.  It  is  available 
for  cases  of  disease  of  the  ankle,  astragalus,  and  calcaneum  in  which  the  soft 
parts  in  the  neighbourhood  of  the  heel  are  extensively  destroyed,  as  well  as  for 
cases  of  severe  injury  of  the  same  parts.  The  operation  is  thus  described  by 
MacCormac.  The  patient  being  placed  in  the  prone  position,  a  transverse 
incision  is  made  across  the  sole  of  the  foot  from  a  point  just  in  front  of  the 
tubercle  of  the  scaphoid  to  a  point  behind  the  tuberosity  of  the  fifth  metatarsal 
bone.  From  each  extremity  of  this  incision  another  is  carried  obliquely 
upwards  and  backwards  over  the  corresponding  malleolus,  and  these  are  joined 
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by  a  transverse  one  across  the  back  of  the  leg.  Tliis  last  incision  is  made 
down  to  the  tibia  just  above  the  level  of  its  articular  surface. 

The  ankle-joint  is  then  oijened  from  behind  and  disarticulated.  The  foot  is 
now  dorsally  flexed  and  the  soft  parts  carefully  separated  from  the  bones  until 
the  mid-tarsal  joint  is  reached  and  disarticulated.  The  astragalus,  os  calcis, 
and  the  soft  parts  of  the  heel  are  thus  removed.  The  malleoli  and  the  articu- 
lar surface  of  the  tibia  are  then  sawn  off"  from  behind  forwards,  and  the  surfaces 
of  the  scaphoid  and  cuboid  similarly  treated.  The  anterior  part  of  the  foot 
is  left  attached  by  the  soft  parts  and  tendons  lying  in  front  of  the  ankle. 
Finally,  the  sawn  surfaces  of  the  scaphoid  and  cuboid  are  sutured  to  those  of 
the  tibia  and  fibula,  thus  bringing  the  remains  of  the  foot  into  a  line  with  the  leg. 
MacCormac  has  recorded  two  cases  in  which  he  performed  this  operation  with 
satisfactory  results,  in  one  for  tuberculous  disease  of  the  os  calcis  and  astragalus 


Fig.  598. — Tuberculous  Disease  of  Fig.  599. — Disease  of  Cuneiform 

tlie  Scaphoid,  spreading  to  otlier  bones  Bones, 
tlirough  tlie  anterior  tarsal  synovial  sac. 


and  the  soft  parts  over  them,  and  iu  the  other  for  extensive  sloughing  of  the 
heel  following  an  injury.  After  the  operation  the  patient  walks  on  the  ends 
of  the  metatarsal  bones  with  the  toes  bent  forwards  at  a  right  angle. 

Excision  of  the  Cuboid  Bone,  either  in  whole  or  in  part,  may  be  required. 
Partial  excision  is  here  dorn^^  with  the  gouge.  When  the  whole  of  the  bone  is 
taken  away,  the  fifth  metatarsal  bone  also,  with  the  little  toe,  will  probably 
require  removal.  This  may  be  done  by  making  the  fla]i,  as  depicted  in 
Fig.  55,  Vol.  I.,  only  commencing  the  incision  about  an  inch  further  back, 
opposite  the  calcaneo-cuboid  articulation,  and  opening  this  instead  of  the 
inetatarso-cuboid. 

The  Scaphoid  Bone  is  very  commonly  the  seat  of  primary  disease  ;  and, 
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as  this  bone  is  connected  in  front  with  the  large  tarsal  synovial  membrane, 
and  posteriorly  with  that  which  is  common  to  the  calcaneo-astragalar  and 
astragalo-scaphoid  articulations,  the  greater  part  of  the  tarsus  is  apt  to  become 
speedily  involved  (Fig.  598).  The  extent  of  this  implication  is  such,  that 
excision  of  the  primarily  diseased  bone  would  probably  seldom  be  attended  with 
much  benefit,  and  Chopart's  amputation  or  disarticulation  at  the  ankle-joint 
becomes  necessary.  Next  to  disease  of  the  astragalus,  I  look  upon  tuberculous 
inflammation  and  caries  of  the  scaphoid  as  most  destructive  to  the  integrity  of 
the  foot. 

When  the  Cuneiform  Bones  are  the  seat  of  caries,  it  will  generally  be 
found  that  the  middle  is.  the  bone  primarily  affected.  Thence  the  disease 
extends  to  the  lateral  ones,  or  to  the  bases  of  the  second  and  third  metatarsal 
bones  (Fig.  599).  In  such  cases  the  anterior  tarsal  synovial  membrane  usually 
becomes  extensively  implicated,  and  Chopart's  amputation  will  be  required. 
But  if  the  disease  continue  to  be  limited  to  the  middle  cuneiform  and  the 
contiguous  metatarsal  bones,  and  the  patient's  general  health  be  good,  removal 
of  the  affected  osseous  structures  by  the  gouge,  with  extraction  of  the  carious 
cuneiform,  may  be  attended  with  satisfactory  results. 

Excision  of  more  than  one  of  the  Tarsal  Bones  is  sometimes  required 
in  chronic  disease,  and  may  leave  an  excellent  limb.  No  formal  rules  for  the 
operation  can  be  laid  down  ;  the  course  of  proceeding  must  depend  on  the 
nature  of  the  case  and  the  judgment  of  the  Surgeon.  In  a  lad  who  was  many 
years  since  under  my  care  with  very  extensive  disease  of  these  parts,  I  removed 
the  lower  three  inches  of  the  fibula,  and  gouged  away  considerable  portions  of 
the  end  of  the  tibia  and  of  the  astragalus,  calcaneum,  and  cuboid — removing 
a  whole  handful  of  carious  bone  ;  yet  a  perfect  cure  resulted,  the  patient 
recovering  with  a  strong  and  useful  foot.  The  os  calcis  with  the  astragalus 
was  successfully  removed  by  T.  Wakley  in  1848,  and  by  Watson  of  Edinburgh  ; 
and  the  os  calcis,  almost  the  Avhole  astragalus,  and  a  part  of  the  scaphoid, 
by  Nicholls  of  Chelmsford.  Mulvany,  in  a  case  of  disease  of  the  tarsus 
consequent  on  compound  dislocation,  removed  the  greater  part  of  the  scaphoid, 
hnlf  the  os  calcis,  all  the  astragalus,  and  the  lower  end  of  the  tibia.  Fayrer 
removed  the  articular  ends  of  the  tibia  and  fibula,  the  os  calcis,  astragalus, 
and  scaphoid  for  disease,  in  a  boy  9  years  old  ;  and  Lehmann  of  Polzin,  in  a 
case  of  caries  in  a  man  aged  40,  removed  by  subperiosteal  excision  the  entire 
OS  calcis,  the  astragalus,  and  the  scaphoid  bones,  the  foot  having  a  perfectly 
normal  appearance  three  months  after  the  operation,  and  the  patient  being 
able  to  walk  well,  without  a  stick. 

In  infants  and  very  young  children,  disease  of  the  tarsal  articulations  and 
even  bones  may  often  be  recovered  from,  without  the  necessity  of  having 
recourse  to  operation,  by  attention  to  the  child's  general  health,  and  by  giving 
the  part  rest. 

In  cases  of  disease  of  the  Metatarsal  Bones,  treatment  by  scraping  is  often 
successful,  but  amputation  is  not  uncommonly  required.  This  is  more  particu- 
larly the  case  with  the  first  and  the  fifth  (Vol.  I.,  p.  114). 

The  middle  metatarsal  bones  cannot  advantageously  be  taken  away,  leaving 
merely  the  first  and  last  ;  but  the  two,  three,  or  even  the  whole  four  of  the 
external  metatarsal  bones  may  be  resected  in  early  life,  and  a  useful  foot  left. 
Aston  Key  has  recorded  a  case  in  which,  in  consequence  of  injury,  he  removed 
the  four  outer  metatarsal  bones,  the  cuboid,  and  the  external  and  middle 
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cuneiform,  leaving  merely  the  line  of  bones  supporting  the  great  toe,  but  a 
very  good  foot  resulted,  by  which  the  patient  retained  in  a  great  measure  his 
elasticity  of  tread. 

For  tuberculous  disease  of  the  Phalanges  amputation  is  usually  required. 
In  the  case  of  the  great  toe,  no  more  of  it  should  be  removed  than  is  absolutely 
necessary,  as  it  enters  largely  into  the  formation  of  the  arch  of  the  foot.  It 
is  especially  of  importance  that  the  ball  of  the  great  toe,  if  possible,  be  pre- 
served ;  and  occasionally  this  may  be  effected  by  excision  of  the  metatarso- 
phalangeal articulation  rather  than  by  the  amputation  of  the  member.  With 
regard  to  the  removal  of  the  toe  and  its  metatarsal  bone,  I  must  refer  to  Vol.  I., 
p.  114.  Whenever  it  is  practicable,  the  proximal- end  of  the  bone  should  be 
saved,  in  order  that  the  insertion  of  the  tendon  of  the  peroneus  longus  may  be 
preserved. 
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DISEASES  OF    THE  SPINE. 

SPINA  BIFIDA. 

Spina  Bifida  is  a  congenital  malformation  of  the  vertebrte  in  which  there 
is  an  incomplete  development  of  a  certain  number  of  the  nem'al  arches. 
Through  the  cleft  thus  left  the  contents  of  the  spinal  canal  protrude,  forming 
a  tumour  of  variable  size  projecting  in  the  middle  line  of  the  back.  In 
extremely  rare  cases  a  cleft  condition  of  the  bodies  has  been  met  with,  the 
tumour  then  projecting  forwards  into  the  thorax,  pelvis,  or  abdomen.  Such 
cases  are  merely  pathological  curiosities,  and  cannot  be  recognized  during 
life.  Our  knowledge  of  the  pathology  and  treatment  of  spina  bifida  has  been 
greatly  increased  by  the  report  published  in  1885  by  a  Committee  of  the 
Clinical  Society  of  London.  It  is  by  no  means  an  uncommon  malformation, 
for  in  1882,  647  deaths  occurred  in  consequence  of  it  in  England  alone. 

Symptoms. — The  tumour  in  spina  bifida  is  usually  oval,  its  long  diameter 
corresponding  to  the  axis  of  the  spine.  It  is  most  often  sessile,  but  occa- 
sionally, when  the  cleft  implicates  only  a  few  neural  arches,  it  is  peduncu- 
lated. In  size  it  commonly  varies  from  that  of  a  walnut  to  that  of  an  orange, 
but  in  rare  cases  it  may  equal  or  even  exceed  that  of  a  foetal  head.  Very 
frequently  the  tumour  presents  a  longitudinal  furrow,  with  a  depression 
indicating  the  point  at  which  the  protruded  cord  is  in  contact  with  the  sac. 
In  some  cases  it  is  lobulated,  having  an  imperfect  septum  stretching  across  it. 
In  a  few  recorded  cases  more  than  one  tumour  has  been  present.  The  skin 
covering  it  is  in  rare  cases  normal  throughout  ;  but  far  more  commonly  the 
natural  integument  surrounds  the  base  only,  the  central  parts  of  the  tumour 
being  covered  by  a  thin  glistening  bluish-white  membrane,  presenting  a 
certain  degree  of  translucency.  The  central  part  usually  becomes  congested 
or  inflamed  from  friction  of  the  clothes  and  the  irritation  of  urine,  and  as  the 
tumour  increases  ulceration  commonly  takes  place  ;  this  may  end  in  perfora- 
tion of  the  sac,  which  is  almost  inevitably  followed  by  septic  spinal  meningitis 
and  death.  On  examining  the  tumour  it  will  be  found  to  be  tense  though 
elastic  when  the  child  is  held  in  the  upright  position,  and  to  diminish  when 
the  child  is  laid  flat  on  its  face.  It  becomes  more  tense  during  forced  expira- 
tion, as  during  crying,  and  less  so  during  inspiration.  Flucbuation  is  usually 
very  evident,  and  in  some  cases  the  bulk  of  the  tumour  may  be  distinctly 
lessened  by  steady  pressure,  while  at  the  same  time  increased  tension  may  be 
recognized  at  the  anterior  fontanelle,  thus  demonstrating  the  connexion  of 
the  sac  with  the  subarachnoid  space.  Manipulation  is  not  usually  painful 
unless  the  skin  is  ulcerated. 

Spina  bifida  may  be  met  with  in  any  portion  of  the  vertebral  column  ;  but 
by  far  the  most  frequent  situation  is  the  lumbo-sacral  region,  which  is  the 
part  of  the  spinal  canal  which  closes  last  in  foetal  life.     Over  50  per  cent,  of 
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all  cases  are  met  with  ia  this  part.  Next  in  frequency  stands  the  sacral 
region,  with  about  17  per  cent.  The  remaining  33  per  cent,  are  scattered 
about  equally  over  the  other  portions  of  the  spinal  column. 

Spina  bifida  is  not  uncommonly  associated  with  other  deformities,  especially 
club-foot,  talipes  calcaneus  being  a  common  form.  Hydrocephalus  is  also  a 
frequent  complication,  and  paralysis  of  the  parts  below  the  tumour  is  often 
met  with.  In  245  cases  collected  by  the  Committee  of  the  Clinical  Society, 
paralysis  was  recorded  as  being  present  in  53,  talipes  in  42,  and  hydrocephalus 
in  30.  Ulceration  of  the  loAver  limbs,  apparently  trophic  in  nature,  has  also 
been  observed.  The  malformation  is  slightly  more  frequent  in  females  than 
in  males. 

Pathological  Anatomy. — The  tumour  in  spina  bifida  is  described  as  being 
composed  of  a  sac  with  its  coverings  and  contents.  The  sac  consists  of  the 
membranes  of  the  cord  protruding  through  a  gap  left  by  the  want  of  union 
of  some  of  the  neural  arches  ;  the  coverings  are  the  integuments  of  the  back, 
and  the  contents  are  cerebro-spinal  fluid  in  all  cases,  and  in  a  large  proportion 
a  portion  of  the  cord  and  the  nerves  proceeding  from  it.  The  cerebro-spinal 
fluid  is  clear  and  limpid  in  appearance,  and  of  a  specific  gravity  of  from 
1003  to  1006.  It  contains  merely  a  trace  of  albumen,  a  considerable  amount 
of  chloride  of  sodium,  and  a  trace  of  a  substance  which,  like  sugar,  reduces 
copper  salts.  In  some  forms  the  sac,  its  coverings  and  its  nervous  contents, 
are  quite  distinct  ;  but  more  commonly  the  integuments,  the  protruded 
membranes  and  the  projecting  portion  of  the  cord,  are  blended  together  at  the 
most  prominent  part  of  the  tumour. 

There  are  three  chief  forms  of  spina  bifida  : — 

1.  Spinal  Meningocele. — In  this  form  the  membranes  only  are  pro- 
truded, the  cord  and  nerves  retaining  their  normal  position.  Of  the  125  cases 
examined  by  the  Committee  of  the  Clinical  Society,  1()  were  of  this  variety. 
The  tumour  is  commonly  pedunculated,  and  escapes  by  a  small  cleft  left  by 
the  want  of  union  of  one  or  two  neural  arches  at  the  most.  It  has  even  been 
known  to  protrude  between  two  normal  neural  arches.  The  skin  covering 
it  may  be  normal,  but  moi'e  commonly  it  is  scar-like  in  the  central  part. 
Simple  meningocele  may  occur  at  any  part  of  the  spinal  column.  It  may 
protrude  from  the  natural  cleft  at  the  lower  end  of  the  sacrum,  forming  one 
variety  of  the  so-called  "  congenital  sacral  tumours."  Patients  affected  with 
this  form  may  live  to  adult  life,  the  tumour  ceasing  to  increase  at  a  compara- 
tively early  period,  and  possibly  undergoing  spontaneous  cure,  but  this 
fortunate  result  is  exceptional.  In  the  museum  of  University  College  is  a 
specimen  obtained  from  a  woman  aged  32,  who  died  from  other  causes.  The 
tumour  is  covered  by  healthy  skin  and  a  dense  fascia.  It  is  composed  of  three 
sacs,  separated  from  one  another  by  membranous  septa,  and  only  one  of  these, 
and  that  the  smallest,  communicates  with  the  spinal  canal. 

2.  Meningo-myelocele. — In  this  form  a  portion  of  the  cord  and  the 
nerves  coming  from  it  are  protruded  with  the  membranes.  Seventy-six  of  the 
125  cases  examined  by  the  Committee  were  of  this  kind.  The  tumour  is 
very  commonly  sessile,  and  corresponds  to  a  cleft  formed  by  the  want  of 
union  of  several  neural  arches.  The  wall  of  the  protrusion,  except  in  its 
central  part,  will  be  found  to  be  composed  of  normal  skin,  dura  mater,  and 
arachnoid,  each  of  which  can  be  recognized.  The  central  part  is  scar-like  in 
appearance,  and  composed  of  a  layer  of  epithelium  covering  a  thin  layer  of 
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fibrous  tissue,  representing  the  cutis  and  the  protruded  membranes,  with  the 
inner  surface  of  which  the  projecting  part  of  the  cord  is  incorporated.  The 
sac  is  distended  with  cerebro-spinal  fluid,  and  the  nerves  arising  from  the 
protruded  part  of  the  cord  cross  the  cavity  to  reach  their  respective  foramina 

(Fig.  600).  The  nervous  tissue  of  the 
cord  is  usually  much  thinned  and  spread 
out  at  the  point  at  which  it  is  adherent  to 
the  sac,  so  as  sometimes  to  be  scarcely 
recognizable  except  by  Dhe  nerves  spring- 
ing from  it.  In  most  cases  a  shallow 
depression  marks  externally  the  point  at 
Avliich  the  cord  is  adherent  to  the  sac. 

;l  Syringo-myelocele. — In  this  form 
the  central  canal  of  the  cord  is  dilated, 
and  the  interior  of  the  sac  formed  by  the 
protruded  membranes  is  lined  by  a  thin 
layer  of  nervous  tissue,  between  which  and 
the  sac  lie  the  nerves  arising  from  the 
part  of  the  cord  implicated.  This  variety 
is  very  rare.  The  Committee  of  the 
Clinical  Society  met  with  only  two 
unequivocal  examples. 

Under  the  name  of  Spina  Bifida 
Occulta  a  few  cases  have  been  described 
by  Ornstein,  Yirchow,  Fischer,  Reckhng- 
hausen,  Bland  Sutton  and  others,  in  which 
the  essential  conditions  of  a  meningo- 
myelocele are  present  without  the  protrusion  of  any  tumour.  That  is  to  say 
the  neural  arches  are  cleft,  and  in  the  gap  the  skin,  membranes  and  cord  are 
blended  together.  There  is  a  depression  corresponding  to  the  deficient 
spine,  and  from  this  has  sprung  in  all  recorded  cases  a  tuft  of  hair,  sometimes 
of  extraordinary  length.  In  some  of  the  cases  the  whole  lumbar  region  was 
covered  with  thick  hair.  This  form  of  the  disease  has  been  accompanied  in 
several  of  the  recorded  cases  by  ulceration  and  disease  of  the  bones  of 
the  foot,  resembling  the  so-called  "  perforating  ulcer  "  (p.  19),  and  a  case 
of  the  same  kind  was  recently  in  University  College  Hospital.  In  a  case 
of  this  nature  in  which  amputation  of  the  foot  was  performed,  Klebs  found 
well-marked  inflammation  of  the  nerves.  In  some  cases  there  has  been  a 
slight  degree  of  club-foot,  and  in  some  instances  extroversion  of  the  bladder. 

In  another  rare  form  of  spina  bifida  occurring  in  the  sacral  region,  the 
tumour  is  composed  of  a  small  protrusion  of  the  membranes  covered  by  a 
thick  layer  of  somewhat  dense  fat,  completely  concealing  the  nature  of  the 
disease.  I  have  known  of  a  case  in  which  an  attempt  was  made  to  remove 
the  tumour,  under  the  impression  that  it  was  a  fatty  outgrowth.  The  small 
protrusion  of  the  membranes  was  only  discovered  when  it  was  wounded 
towards  the  end  of  the  operation.     The  patient  died  of  septic  spinal 


600.— Meuingo-myelocele  in  vertical 
section. 


The  occurrence  of  spina  bifida  has  been  attributed  to  an  excessive 
secretion  of  cei'ebro-spinal  fluid,  or  to  dropsy  of  the  central  canal,  causing 
a  protrusion  of  the  membranes,  and  thus  preventing  the  union  of  the  neural 
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arches.  Possibly  in  the  case  of  a  simple  meningocele  the  former  may  be  the 
true  explanation.  In  the  meningo-myelocele,  however,  as  pointed  out  by 
E.  W.  Parker  and  Shattock,  this  theory  will  not  explain  the  displacement 
backwards  of  the  cord  and  its  fusion  with  the  thin  central  part  of  the  sac. 
In  these  cases  it  is  apparently  due  to  a  primary  arrest  of  development  of 
the  neural  arches  occurring  at  a  very  early  period  immediately  after  the 
separation  of  the  part  of  the  epiblast  forming  the  spinal  cord  from  that 
forming  the  epithelial  covering  of  the  body.  Normally  this  should  be  fol- 
lowed by  the  development  of  two  processes  of  the  mesoblast,  one  from  each 
side,  which  insinuating  themselves  between  the  epithelium  and  the  primitive 
spinal  cord,  subsequently  develop  into  the  neural  arches  and  membranes  of 
the  cord.  An  arrest  of  the  development  of  these  processes  explains  the 
pathological  appearances  in  this  form  of  spina  bifida. 

The  Diagnosis  of  the  different  forms  is  in  many  cases  impossible.  When 
the  tumour  is  pedunculated  and  covered  by  healthy  skin,  it  is  probably  a 
simple  meningocele.  When  it  is  sessile,  covered  in  great  part  by  thin,  almost 
translucent,  scar-like  tissue,  and  presents  a  furrow  or  depression  in  the  middle 
line,  it  is  almost  certainly  a  ineningo-myelocele.  The  syringo-myelocele 
cannot  be  recognized  with  certainty. 

The  Prognosis  is  always  bad.  Spontaneous  cure  does,  however,  occa- 
sionally take  place,  14  such  cases  having  been  collected  by  the  Committee  of 
the  Clinical  Society  ;  but  these  form  a  small  percentage  of  the  whole.  A 
simple  meningocele  is  not  incompatible  with  long  life  if  it  is  pedunculated  and 
covered  with  healthy  skin.  The  meningo-myelocele  is  commonly  fatal  if  not 
relieved  by  treatment,  death  iisually  occurring  from  convulsions,  or  from 
ulceration  and  perforation  of  the  sac  and  septic  meningitis.  The  syringo- 
myelocele is  probably  inevitably  fatal.  The  larger  the  tumour  in  all  forms 
the  worse  is  the  prognosis.  It  may  be  stated  as  a  general  rule,  that  spina 
bifida  is  more  dangerous  the  higher  it  is  seated  on  the  spine.  Paralysis  of  the 
parts  below  the  deformity  is  a  hopeless  complication. 

Treatment. — In  cases  in  which  the  infant  is  otherwise  healthy,  the  tumour 
small,  pedunculated,  and  covered  by  healthy  skin,  and  showing  little  or 
no  tendency  to  increase,  we  shall  probably  best  consult  the  welfare  of  the 
child  by  abstaining  from  all  operative  interference,  and  merely  protecting  the 
tumour  by  a  piece  of  leather  or  cotton-wool.  On  the  other  hand,  if  the 
tumour  is  increasing  in  size,  there  is  little  hope  of  recovery  without  operative 
interference.  According  to  the  Committee  of  the  Clinical  Society,  the  best 
I'esults  are  to  be  hoped  for  in  children  who  have  reached  the  age  of  two 
months,  in  whom  there  is  no  paralysis  or  hydrocephalus,  and  when  the  sac  is 
covered  by  healthy  skin.  Distinct  evidence  of  the  cord  being  in  the  sac,  as 
shown  by  umbilication  and  a  longitudinal  furrow^  ;  a  very  thin  membranous  or 
ulcerated  sac  ;  previous  rupture  ;  the  occurrence  of  a  distinct  impulse  between 
the  sac  and  the  anterior  fontanelle  :  a  sac,  the  contents  of  which  are  easily 
returned  into  the  spinal  canal,  and  a  very  early  age  of  the  patient  are  all 
unfavourable  conditions,  yet  do  not  necessarily  contra-indicate  operation  if 
the  general  health  is  good.  If  the  child  is  wasted,  hydrocephalic,  or  paralysed 
below  the  tumour,  any  surgical  interference  will  probably  only  hasten  the 
inevitable  death. 

Six  methods  of  treatment  have  been  adopted  for  the  cure  of  spina  bifida  : 
puncture  or  aspiration  followed  by  pressure  ;  ligature  of  the  neck  of  the  sac  ; 
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excision  of  the  sac  ;  antiseptic  drainage  ;  injection  of  tincture  of  iodine,  and 
injection  of  Morton's  iodo-glycerine  solution. 

Puncture  is  not  a  very  successful  mode  of  treatment,  being  very  commonly 
fatal  by  meningitis.    Of  46  cases  treated  in  this  way,  collected  by  the  Com- 
mittee of  the  Clinical  Society,  30  died.    The  case  fi'om  which  the  accompany- 
ing drawing  (Fig.  601)  is  taken,  was,  however,  cured  by  this  treatment.  It 
was  that  of  a  young  girl.    At  birth  the  tumour  was  small,  but  it  gradually 
increased  in  size,  until  when  the  child  was  thirteen  it  had  attained  the  following 
dimensions  : — Circumference  at  base  25  inches  ;  length  over  greatest  convexity 
19  inches  ;  breadth  14i  inches.    The  tumour  occupied  the  lumbo-sacral,  and 
stretched  over  both  gluteal  regions.    It  was  tense  and  translucent ;  the 
skin  reddened,  very  thin,  and  becoming  darkly  congested  at  the  more  prominent 
part,  evidently  in  imminent  danger  of  bursting.    Health  excellent ;  develop- 
ment good.     I  tapped  the  tumour  and  drew  off 
lul  ounces  of  cerebro-spinal  fluid.    When  emptied, 
an  aperture  \\  inch  long,  and  three-quarters  of  an 
inch  broad,  could  be  felt  at  the  lower  lumbar  and 
upper  sacral  regions  to  the  left  of  the  mesial  line. 
The  parts  were  well  padded  with  cotton-wool,  and 
supported  by  an  elastic  bandage.    No  ill  effects 
followed  the  tapping.     This  was  repeated  nine 
times  in  eighteen  weeks,  985  ounces  in  all  of  clear 
cerebro-spinal  fluid  being  drawn  off ;  the  largest 
tapping  amounted  to  120  ounces,  the  smallest  to 
93.     After  each  tapping  methodical  compression 
was  employed.    The  ninth  tapping  was  followed 
by  signs  of  irritation  in  the  lining  membrane  of 
the   tumour,  which  became   greatly  thickened, 
evidently  by  inflammatory  exudation.  The  tempera- 
ture rose  to  103°  F.,  and  symptoms  of  spinal  menin- 
gitis with  a  tendency  to  opisthotonos  and  convulsive 
movements  came  on,  but  passed  off'.    The  sac  gave 
way  and  a  considerable  quantity  of  pus  was  discharged,  after  which  all  the 
symptoms  were  relieved.      The  cavity  closed  by  granulation,  the  skin 
covering  it  being  thickened  and  coi'rugated  ;   the  patient  soon  completely 
recovered,  and  fifteen  years  after  tlie  operation  was  strong,  healthy,  and 
active. 

By  the  combination  of  i^ressure  and  occasional  tapping  by  means  of  a 
trochar,  Astley  Cooper  succeeded  in  curing  one  case.  If  it  be  thought 
desirable  to  apply  pressure  it  may  be  done  by  means  of  a  compress  and 
bandage  ;  or,  what  is  better,  an  air-pad,  similar  to  those  used  for  umbilical 
hernia,  kept  in  place  by  an  india-rubber  band.  Any  punctures  made  in 
tapping  must  be  carefully  closed  with  collodion. 

Eemoval  of  the  tumour  by  ligature  or  gradual  strangulation  is 
evidently  justifiable  only  in  cases  of  simple  meningocele,  and  even  in  these  it 
has  not  been  attended  with  any  great  degree  of  success.  Wilson  in  one  case 
removed  the  tumour  by  the  gradual  pressure  of  a  clamp  applied  to  its  base, 
and  keeping  the  parts  in  close  apposition  by  means  of  this  instrument,  so  as 
to  prevent  the  entrance  of  air,  and  the  consequent  occurrence  of  septic 
meningitis.    In  this  case  the  tumour  was  as  large  as  an  orange,  and  not 


Fig.  eOl.— Large  Spina  Bifida 
cured  by  tapping  and  pressure. 
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pedunculated.  If  it  have  a  narrow  base,  the  prospect  of  cure  by  this  means 
will  be  better,  but  before  attempting  any  operation  of  this  kind  the  tumour 
should  be  illuminated  by  strong  transmitted  light  in  order  to  ascertain  the 
presence  or  absence  of  the  spinal  cord  or  nerves. 

Excision  is  open  to  the  same  objections  as  ligature.  In  fact,  all  plans  of 
treatment,  by  which  the  tumour  is  opened,  and  the  air  allowed  to  enter  it, 
are  fraught  with  danger  from  inflammation  of  the  meninges  of  the  cord 
and  convulsions,  and,  as  a  general  rule,  are  to  be  condemned.  Simple 
meningocele  has  been  successfully  treated  by  antiseptic  drainage  and  by 
complete  excision  of  the  sac  with  antiseptic  precautions.  Of  recent  years 
also  many  attempts  have  been  made,  and  in  some  instances  with  success,  to 
treat  meningo-myelocele  by  excision  of  the  sac  after  separating  and  reducing 
the  median  portion  with  which  the  cord  is  blended.  It  is  doubtful,  however, 
whether  the  amount  of  success  which  has  followed  these  operations  justifies 
their  repetition. 

The  Committee  of  the  Clinical  Society,  after  a  most  exhaustive  inquiry, 
report  strongly  in  favour  of  injection  of  the  sac  as  the  most  efficient  mode 
of  treatment.  They  record  26  cases  in  which  aqueous  or  spirituous  solutions 
of  iodine  were  used,  with  20  recoveries,  5  deaths,  and  1  failure.  These  were 
probably  carefully  selected,  and  show  a  higher  rate  of  success  than  could  be 
expected  if  the  treatment  were  more  widely  adopted.  The  simple  iodine 
solutions  have  been  almost  completely  abandoned  since  1876  in  favour  of  a 
special  preparation  introduced  by  Morton  of  Glasgow.  It  is  composed  of 
iodine  gr.  x.,  iodide  of  potassium  gr.  xxx.,  and  glycerine  5j.  The  advantage 
of  the  glycerine  solution  seems  to  be  that  it  diffuses  extremely  slowly,  and 
consequently  if  the  patient  be  kept  recumbent  and  partially  erect,  it  has  little 
tendency  to  extend  into  the  spinal  canal.  The  quantity  injected  should  be 
from  half  a  drachm  to  a  drachm  and  a  half.  The  injection  is  best  done  by  means 
of  a  screw  syringe  fitted  with  a  fine  platinum  needle.  If  the  sac  be  tense,  the 
needle  may  first  be  introduced  and  a  small  quantity  of  the  fluid  drawn  off,  but 
in  most  cases  the  iodo-glycerine  solution  may  be  directly  injected.  The 
puncture,  which  should  be  made  through  the  thick  part  of  the  coverings  at 
the  lateral  aspect  of  the  tumour,  must  be  carefully  closed  with  lint  and 
collodion.  Should  the  sac  continue  to  leak  at  the  puncture,  suppuration  and 
meningitis  are  very  likely  to  occur.  After  the  injection  a  flannel  bandage 
may  be  applied  over  some  cotton-wool  covering  the  tumour,  and  the  child 
must  be  kept  as  far  as  ijossible  in  the  recumbent  position.  The  Committee 
have  collected  71  cases  treated  by  this  method,  of  which  35  recovered,  27 
died,  5  were  unrelieved,  and  4  were  improved.  Since  the  publication  of 
Morton's  paper  in  1877  his  treatment  has  been  very  widely  adopted,  perhaps 
without  sufficient  care  in  the  selection  of  proper  cases.  Amongst  the  71 
cases  no  fewer  than  22  were  suffering  from  paralysis,  and  only  17  are  stated  to 
have  been  free  from  complications.  Moreover,  in  many  of  the  fatal  cases, 
death  was  not  due  directly  to  the  treatment.  Morton  himself  in  1885  stated 
that  he  was  able  to  refer  to  50  cases,  41  of  which  might  be  regarded  as 
successful.  It  is  evident,  therefore,  that  when  we  consider  the  dangers 
accompanying  other  modes  of  treatment  and  the  hopelessness  of  the  disease  in 
most  cases  if  left  to  itself,  the  amount  of  success  obtained  is  quite  sufficient  to 
justify  the  injection  of  the  iodo-glycerine  solution  in  all  cases  not  evidently 
unsuited  for  any  operative  interference. 
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In  a  few  recorded  cases  the  spontaneous  cure  of  a  spina  bifida  has  been 
followed  after  a  varying  interval  by  paralytic  and  trophic  phenomena.  A 
remarkable  case  of  this  kind  has  been  recorded  by  Jones  of  Manchester  ;  the 
symptoms,  which  consisted  of  incomplete  paralysis  and  ansesthesia  of  the  lower 
limbs,  and  perforating  ulcers  of  the  feet,  developed  at  the  age  of  seventeen 
years.  Operation  was  undertaken  at  the  age  of  twenty-two,  and  a  fibrous 
band  compressing  the  cauda  equina  was  divided ;  great  improvement 
followed. 

TUBERCULOUS    DISEASE    OF    THE    SPINE.— CARIES   OP    THE    SPINE.  - 
ANGULAR    CURVATURE.— POTT'S  DISEASE. 

This  disease,  which  was  first  accurately  described  in  1779  by  Percival  Pott, 
the  celebrated  surgeon  to  St.  Bartholomew's  Hospital,  consists,  in  its  full 
development,  of  destruction  of  the  bodies  of  some  of  the  vertebrae,  with 
disintegration  of  the  corresponding  intervertebral  fibro-cartilages.  It  most 
commonly  occurs  in  young  children,  sometimes  even  during  the  first  year 
of  life.  It  is,  however,  met  with  at  later  periods,  not  uncommonly  com- 
mencing at  puberty,  and  sometimes  even  late  in  life.  I  have  seen  it  set  in 
after  fifty. 

Causes. — -It  is  now  universally  recognized  that  the  commonest,  if  not  the 
only,  cause  of  the  destructive  inflammation  of  the  vertebra  which  is  the 
essential  element  of  this  disease,  is  a  deposit  of  tubercle  in  the  bones  of  the 
affected  part.  In  many  cases  undoubtedly  the  first  symptoms  of  the  disease 
follow  some  injury  to  the  spine,  such  as  a  fall,  and  it  is  an  important  fact 
that  a  very  common  starting-point  is  the  soft  growing  tissue  between  the  bone 
and  the  epiphysial  layer  of  cartilage,  especially  at  the  anterior  part  which 
would  be  most  powerfully  compressed  during  forcible  flexion  of  the  spine.  It 
is  indeed  conceivable  that  the  traumatic  inflammation  of  the  bone,  which 
under  favourable  circumstances  would  rapidly  subside,  may,  as  the  result  of 
want  of  rest  and  constant  pressure  on  the  part,  especially  if  occurring  in  an 
unhealthy  subject,  give  rise  to  a  chronic  rarefying  osteitis,  ending  in  more 
or  less  extensive  destruction  of  the  bodies  of  the  vertebrae.  In  those  cases, 
therefore,  which  distinctly  follow  an  injury,  and  which  recover  without  sup- 
puration, it  is  not  possible  to  prove  their  tuberculous  nature.  It  is,  how- 
ever, far  more  probable  that  the  persistence  of  the  inflammation,  resulting  in 
the  first  place  from  the  injury,  is  due  to  a  deposit  of  tubercle  in  the  damaged 
area,  and  the  existence  of  a  simple  non-tuberculous  caries  of  the  vertebra 
must  be  considered  doubtful. 

The  evidence  in  proof  of  the  tuberculous  nature  of  at  least  the  majority  of 
cases  is  as  follows  : — First,  the  disease  frequently  commences  in  many  inde- 
pendent centres,  often  in  the  bodies  of  different  vertebrae,  and  in  situations, 
such  as  the  front  of  a  body  or  in  its  central  parts,  which  are  little  exposed  to 
injury.  Secondly,  in  patients  dying  of  advanced  caries  affecting  one  part  of 
the  spine,  separate  centres  of  disease  in  an  earlier  stage  are  frequently  found 
in  other  vertebrae.  The  granulation  tissue  removed  from  these  has  been 
shown  to  contain  non-vascular,  caseating  nodules  presenting  the  characteristic 
anatomical  structure  of  tuberculous  tissue  (Vol.  I.,  p.  1086),  and  further  the 
presence  of  the  tubercle  bacillus  has  been  demonstrated  in  many  cases. 
Thirdly,  the  early  caseation  of  the  inflammatory  products  and  the  chronic 
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suppuration,  correspond  with  tlie  coui-se  followed  in  tuberculous  inflammations 
elsewhere.  And,  lastly,  a  considerable  proportion  of  patients  dying  of  caries 
of  the  spine  are  found  to  be  affected  with  general  tuberculosis. 

Pathology. — Leaving  out  of  consideration  those  rare  instances  in  which 
the  spines  or  transverse  processes  of  the  vertebra  are  primarily  affected,  we 
have  to  consider  the  relative  frequency  with  which  the  disease  commences  in 
the  bodies  and  in  the  intervertebral  fibro-cartilages.  This  has  been  a  subject 
of  considerable  difference  of  opinion,  some  Surgeons  maintaining  that  in  the 
great  majority  of  cases  the  intervertebral  cartilage  is  the  starting-point  of  the 
destructive  process,  and  others  that  this  is  rarely,  if  ever,  primarily  affected. 
The  cause  of  this  uncertainty  seems  to  be  that  by  the  time  the  opportunity 
arrives  for  examining  the  diseased  structures  the  morbid  changes  are  so 
advanced  that  it  is  impossible  to  say  where  they  commenced.  In  the  vast 
majority,  if  not  iu  all,  of  the  specimens  obtained  at  an  early  stage  of  the 
disease,  from  patients  dying  of  some  accidental  complication,  there  is  no 
doubt  that  the  starting-point  of  the  morbid  change  is  the  bone.  "While, 
therefore,  we  are  not  in  a  position  to  deny  that  the  disease  may  originate  in 
the  intervertebral  discs,  this  mode  of  origin  is,  to  say  the  least,  rare. 

In  connexion  with  the  bodies  of  the  vertebraj  tuberculous  disease  may 
commence  superficially  beneath  the  periosteum,  or  in  the  cancellous  tissue  of 
the  bone,  either  centrally  or  beneath  the  epiphysial  cartilage  on  the  upper  or 
lower  surface.  The  pathological  processes  occurring  in  caries  of  the  vertebree 
differ  in  no  material  respect  from  those  already  described  (p.  265)  as  taking 
place  in  tuberculous  disease  of  bone  elsewhere.  AVhen  it  commences  in  the 
cancellous  bone,  the  vessels  of  the  medullary  tissue  are  first  dilated  in  the 
affected  area  (inflammatory  congestion)  ;  the  tissue  next  becomes  infiltrated 
with  small  round  cells  before  which  the  normal  structures  disappear.  Thus 
the  cancellous  spaces  become  filled  with  new  cells,  amongst  which  capillary 
loops  may  penetrate  (granulation  tissue).  The  bony  trabeculse  enclosing  the 
spaces  are  first  thinned  and  finally  completely  absorbed  by  the  advancing  cell- 
growth  ;  thus  a  portion  of  the  cancellous  tissue  of  the  body  of  a  vertebra  may 
be  destroyed,  its  place  being  occupied  by  granulation  tissue.  These  changes 
form  an  essential  part  of  all  varieties  of  caries  ;  the  fate  of  the  granulation 
tissue,  however,  differs  in  different  cases,  the  following  being  the  chief 
modifications  of  the  subsequent  processes  : — 

1.  The  granulation  tissue  replacing  the  cancellous  bone  may  be  absorbed 
apparently  as  the  result  of  the  pressure  exerted  upon  it  by  the  weight  of  the 
trunk.  Thus  a  steadily  progressive  destruction  of  bone  may  take  place 
without  there  being  any  extensive  accumulation  of  granulation  tissue,  and 
without  the  formation  of  pus.  This  dru  caries,  as  it  is  termed,  is  very 
common  iu  the  spine,  being  the  process  that  takes  place  in  those  numerous 
cases  of  angular  curvature  in  which  the  patient  escapes  without  the  formation 
of  an  abscess.  Its  progress  is  sometimes  very  rapid,  leading  to  great  deformity 
in  a  very  short  time. 

2.  Instead  of  being  absorbed  the  granulation  tissue  may  undergo  fatty 
degeneration,  and  a  slow  process  of  supiiuration,  with  the  formation  of  curdy 
pus,  may  take  place.  The  pus  gradually  accumulates,  forming  a  chronic 
abscess,  which  slowly  forces  its  way  to  the  surface,  following  the  lines  of  least 
resistance. 

3.  The  granulation  tissue  may  caseate  early,  before  the  bony  trabeculae 
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are  completely  absorbed.  The  unabsorbecl  bone  then  perishes,  forming  a 
sequestrum.    This  necrofio  caries  is  very  common  in  the  spine. 

4.  The  granulation  tissue  not  uncommonly  undergoes  calcification.  This  is 
said  to  be  one  mode  of  cure,  especially  when  the  area  affected  by  the  tuberculous 
disease  is  very  limited,  the  small  calcified  nodule  lying  harmlessly  embedded 
in  the  surrounding  bone.  Small  necrosed  fragments  of  cancellous  bone 
with  its  spaces  filled  with  calcified  inflammatory  products,  are  sometimes 
met  with  in  the  discharge  from  abscesses  connected  with  angular  curvature  of 
the  spine. 

5.  Lastly,  if  all  sources  of  irritation  are  removed,  the  rarefying  osteitis  may 
cease  to  extend,  and  the  granulation  tissue  become  developed  into  bone,  thus 
effecting  a  cure  of  the  disease. 

The  destructive  process  extends  not  only  into  the  bone,  but  also,  usually  at 
an  early  period,  into  the  intervertebral  fibro-cartilages.  As  the  disease  com- 
mences most  commonly  between  the  epiphysial  cartilage  and  the  bone,  the 
thin  layer  of  cartilage  is  soon  destroyed  by  the  same  processes  as  are  observed 
in  the  destruction  of  articular  cartilage  in  chronic  inflammations  of  joints 
(p.  334).  The  granulation  tissue  then  penetrates  into  the  intervertebral  disc, 
which  is  destroyed,  after  which  the  morbid  process  extends  into  the  body  of 
the  next  vertebra. 

In  whatever  way  the  disease  commences  the  most  common  cause  of  its 
persistence  is  the  mechanical  irritation  of  the  diseased  surfaces  by  the  friction 
of  movement,  aggravated  by  the  weight  of  the  parts  of  the  body  above  the 
affected  vertebrse.  In  other  cases  the  presence  of  sequestra,  which  cannot  find 
a  way  out,  may  keep  up  the  disease  indefinitely.  It  seems  probable  that  caries 
originally  tuberculous  may  become  simple  in  character  as  the  disease  pro- 
gresses. The  original  tuberculous  centre  may  completely  caseate  and  soften, 
exciting  inflammation  in  the  tissue  around  it,  and  be  thus  eliminated,  the 
subsequent  progress  of  the  disease  being  due  to  the  mechanical  causes  above 
mentioned.  In  other  cases  the  tuberculous  process  may  infect  the  surrounding 
parts  and  maintain  its  characteristics  to  the  end. 

I  know  of  no  exact  description  of  primari/  pathological  changes  talcing 
place  in  the  intervertehral  discs.  As  before  stated,  we  are  not  in  a  position  to 
deny  that  disease  may  originate  in  these  structures,  for  by  the  time  the  case 
comes  to  be  examined  after  death  the  fibro-cartilage  has  often  disappeared, 
and  we  find  only  the  signs  of  rarefying  osteitis  in  the  vertebras  on  each  side. 
Luschka  states  that  there  is  a  synovial  cavity  in  each  disc,  and  that  the  lobes 
of  the  pulp  correspond  to  the  villi  of  a  synovial  membrane.  If  this  be  true  it 
would  be  in  this  structure  that  any  primary  inflammation  or  deposit  of  tubercle 
would  take  place,  and  not  in  the  dense  fibrous  and  fibro-cartilaginous  layers 
forming  the  outer  zones  of  the  disc. 

The  nature  of  the  pathological  changes  being  borne  in  mind,  the  coarser 
morbid  appearances  are  easily  understood. 

Dry  caries,  or  caries  without  suppuration,  forms  the  simplest  variety  of  the 
disease.  It  affects  usually  a  limited  portion  of  the  spine,  often  only  two 
vertebras  with  the  intervening  intervertebral  disc.  The  destruction  of  the 
bodies  of  the  vertebra  in  these  cases  often  takes  place  somewhat  rapidly,  and 
at  the  same  time  the  osseous  tissue  is  softened  by  extension  of  the  rarefying 
osteitis  for  some  distance  from  the  centre  of  the  disease.  In  consequence  of 
this  the  weight  of  the  body  above  the  diseased  vertebrae  causes  a  bending 
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forwards  of  that  portion  of  the  column,  and  a  corresponding  projection  back- 
wards of  the  spinous  processes.  A  vertical  section  made  through  a  spine  thus 
affected  shows  the  anterior  common  ligament  thickened  and  swollen.  The  bodies 
of  the  affected  vertebrae  are  softened  and  partly  destroyed,  the  destruction 
being  almost  invariably  more  extensive  anteriorly,  as  this  part  is  exposed  to  the 
greater  pressure  when  the  spine  is  bent  forwards.  The  intervertebral  cartilage 
between  the  two  vertebrae  has  more  or  less  completely  disappeared  ;  if  any 
remains  it  will  be  at  the  posterior  part.  The  opposed  surfaces  of  the  vertebrae 
are  covered  by  granulation  tissue,  and  are  sometimes  mutually  adapted  to  each 
other  as  the  result  of  friction.  In  the  cancellous  spaces  of  the  bone  on  each 
side  the  normal  medulla  has  disappeared,  and  its  place  is  taken  by  the  same 
tissue.  The  periosteum  covering  the  remaining  portion  of  the  vertebrae  and 
frequently  also  that  of  the  vertebrae  above  and  below  is  affected  by  osteo- 


plastic inflammation,  irregular  spiculated  nodules  of  new  bone  being  formed 
beneath  it.  The  spines,  the  transverse  and  the  articular  j^rocesses  being 
unaffected,  there  is  no  dislocation,  and  consequently  the  spinal  canal  is  but 
httle  if  at  all  narrowed.  Should  the  disease  cease  at  this  stage,  as  it  frequently 
does,  the  granulation  tissue  of  the  opposed  surfaces  coalesces,  and  subsequently 
becomes  developed  into  bone,  and  the  angle  formed  by  the  bending  of  the 
spine  is  filled  up  by  a  buttress  of  bone  formed  beneath  the  periosteum,  and 
thus  the  spine,  although  retaining  its  deformed  position,  may  become  as 
strong  as  before  the  disease  (Fig.  G02). 

In  other  cases  of  caries  of  the  spine  the  disease  is  more  extensive,  com- 
mencing from  many  centres,  often  situated  in  different  vertebrse  and  un- 
connected with  each  other.  These  centres  are  situated  most  commonly  in  the 
immediate  neighbourhood  of  an  intervertebral  disc,  but  are  not  uncommon  on 
the  surface  of  the  body  beneath  the  periosteum,  and  are  sometimes  deeply 
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placed  in  its  substance.  A  macerated  specimen  shows  the  bone  to  be  eaten  out 
into  irregular  hollows,  around  which  the  cancellous  tissue  is  more  porous  than 
natural.  In  a  fresh  specimen  these  hollows  are  filled  with  caseous  granulation 
tissue.  When  the  disease  commences  near  an  intervertebral  disc,  this  is  soon 
destroyed,  and  the  contiguous  surface  of  the  next  vertebra  becomes  implicated 
(Fig.  603).  The  friction  of  the  diseased  surfaces  against  each  other  then 
aggravates  the  process,  and  leads  to  more  rapid  destruction  at  the  parts  where 
they  are  in  contact. 

In  some  cases  instead  of  the  bone  being  more  spongy  than  natural  round 
the  excavations,  it  may  be  seen  in  the  macerated  specimen  that  the  osteitis 
has  assumed  an  osteoplastic  form,  the  cancellous  tissue  being  denser  than 
natural,  and  its  trabeculte  thickened,  just  as  a  zone  of  dense  bone  is  often 
found  around  a  chronic  abscess  in  the  cancellous  ends  of  the  long  bones. 

When  the  disease  leads  to  suppuration,  the  pus  frequently  raises  the  anterior 
common  ligament  from  the  vertebrae  for  some  distance.  This  is  more  likely 
to  happen  when  the  resulting  chronic  abscess  has  opened  externally  and  become 
septic.  Rapid  destruction  of  the  intervertebral  discs  with  which  the  pus 
comes  in  contact  then  frequently  takes  place.  It  is  not  uncommon  to  find  the 
vertebrae  for  some  distance  above  and  below  the  centre  of  disease  bare  in 
front,  and  looking  as  if  macerated,  while  the  cartilages  between  them  have 
more  or  less  completely  disappeared. 

The  chronic  abscesses  forming  in  connexion  with  caries  of  the  spine  are 
directed  to  the  lateral  aspect  of  the  bodies  of  the  vertebrse  by  the  great  thick- 
ness of  the  anterior  common  ligament.  As  the  pus  accumulates  the  abscess 
makes  its  way,  as  in  the  case  of  chronic  abscesses  generally,  in  the  direction 
of  least  resistance,  usually  following  the  course  of  a  vessel,  or  burrowing 
beneath  the  fascite  covering  muscles.  Thus  in  disease  of  the  dorsal  vertebrae, 
the  abscess  follows  the  intercostal  artery  and  passes  between  the  ribs  with  the 
posterior  branch,  appearing  under  the  skin  of  the  back  as  a  "  dorsal  abscess." 
In  the  lumbar  region  the  abscess  may  in  the  same  way  follow  a  lumbar  artery 
and  form  a  "  lumbar  abscess,"  or  enter  the  sheath  of  the  psoas  muscle  and 
form  a  "  psoas  abscess,"  pointing  below  Poupart's  ligament. 

When  the  caries  is  complicated  by  necrosis,  the  sequestra  are  frequently  so 
entangled  in  the  excavated  cavity  in  the  body  of  the  vertebrae,  covered  in  in 
front  by  the  thickened  anterior  ligament,  that  it  is  impossible  for  them  to 
make  their  way  to  the  surface,  and  thus  even  if  the  disease  ceases  to  extend, 
■suppuration  may  be  indefinitely  prolonged  till  it  causes  the  death  of  the 
patient. 

,  The  angular  projection  backwards  of  the  diseased  part  of  the  spine,  corre- 
sponding in  extent  to  the  amount  of  destruction  of  the  vertebrae,  forms  usually 
the  most  marked  feature  of  the  disease  (Figs.  G04 — 606).  The  mechanism  of 
this  is  easily  understood  by  reference  to  the  pathology  of  the  affection.  The 
bodies  (one  or  more)  of  the  vertebra,  being  softened  or  partly  destroyed,  at 
last  give  way  under  the  weight  of  the  upper  part  of  the  body  ;  the  upper  part 
bends  forwards,  and  the  spine  projects  posteriorly.  At  the  same  time  that  the 
upper  part  bends  forwards,  the  lower  part  of  the  spine  rarely  maintains  the 
upright  position  as  it  did  in  Fig.  602.  In  the  great  majority  of  cases  there  is 
a  compensating  incurvation  just  below  the  excurvated  vertebrae,  and  in  this 
way  the  upper  part  of  the  body  is  carried  erect.  The  angle  of  excurvation 
varies  according  to  the  number  of  vertebral  bodies  destroyed,  and  the  extent 
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of  the  loss  of  substance  and  the  part  of  the  spine  affected.  In  the  cervical 
and  lumbar  regions  the  natural  curve  having  its  convexity  forwards  is  at  first 
straightened  out,  angular  projection  of  the  spines  occurring  only  in  very 
extreme  cases.  The  greater  the  number  of  vertebrse  affected  the  more  obtuse 
will  the  angle  be.  When  one  vertebra  is  alone  or  chiefly  diseased,  three 
spinous  processes  will  project  to  form  the  angle,  that  of  the  diseased  vertebra 
being  the  apex.  If  two  or  three  be  diseased,  five  spinous  processes  usually 
enter  into  the  formation  of  the  angle  of  excurvation,  and  then  the  whole  of 
this  portion  of  the  column  will  be  displaced  backwards,  giving  a  thickened 
and  broadened  base  to  the  excurvation  in  the  lateral  direction.  In  the  dorsal 
region,  if  a  single  vertebra  is  diseased,  the  projection  is  usually  very  marked 
and  sharp  as  the  bending  forward  of  the  vertebra  turns  the  long  oblique  spine 
almost  directly  backwards,  forming  a  sharp  prominence.    In  the  lumbar 


region,  where  the  spines  are  short  and  point  directly  backwards,  the  projection 
is  more  rounded. 

That  the  weight  of  the  upper  part  of  the  body  is  not  the  sole  element 
concerned  in  the  production  of  the  angular  deformity  is  sufficiently  proved  by 
the  fact  that  it  is  not  altogether  prevented  by  keeping  the  patient  throughout 
in  the  recumbent  position.  Under  these  circumstances,  curvature  is  still 
produced  by  the  tonic  contraction  of  the  various  muscles  which  pass 'longitu- 
dinally from  one  part  of  the  spiue  to  another.  The  part  played  by  the  muscles 
in  this  respect  has  been  insisted  upon  by  Lannelongue  and  Cheyne,  and,  as  we 
shall  see,  has  an  important  bearing  upon  the  mode  of  treatment  adopted  in 
the  early  stages  of  spinal  disease. 

It  very  rarely  happens  that  the  cord  is  pressed  upon  by  the  displaced  bones, 
though  it  may  be  affected  secondarily  by  disease  of  the  membranes,  or  by  the 
in-essure  of  inflammatory  products  outside  them  (see  Slow  Compression  of  the 
Cord,  p.  18;")). 

The  most  common  seat  of  caries  of  the  spine  is  the  lower  dorsal  or  the 
junction  of  the  dorsal  and  lambar  region^   It  is  not  uncommon  in  the  middle 
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Fig.  004.  — Xatural  Curve 
of  Spine. 


Fig.  605.— First  early 
Change  of  Cnrve 
in  Angular  Curva- 
ture. 


Fig.  606.— Change  of  Curve 
of  Spine  in  Advanced 
Stage  of  Augular  Curva- 
ture. 
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dorsal,  and  may  occur  at  any  part.  R.  W.  Parker  states  that  in  149  cases, 
the  disease  was  in  the  cervical  region  in  9,  in  the  dorsal  in  82,  in  the  dorso- 
lumbar  in  21,  and  in  the  lumbar  or  Inmbo-sacral  in  37. 

Symptoms. — Caries  of  the  spine  commonly  begins,  especially  in  children,  in 
a  very  insidious  manner.  It  occurs  usually  in  strumous  children,  and  is  generally 
referi'ed  to  a  fall  or  blow  on  the  back.  The  symptom  that  most  often  first 
attracts  attention  is  the  child's  attitude,  which  is  altered  and  very  charac- 
teristic. The  body  is  held  stiffly  straight  and  upriglit  ;  it  is  neither  bent  nor 
turned  to  one  side  when  the  child  moves,  but  the  spine  is  moved  as  a  whole 
and  in  a  rigidly  fixed  manner.  The  shoulders  are  raised,  the  chin  is  thrown 
up,  and  the  toes  are  slightly  turned  in.  The  child  walks  with  great  caution, 
and  very  stiffly. 

One  of  the  earliest  symptoms  complained  of  is  often  an  ill-defined  superficial 
pain  extending  round  the  trunk,  more  severe,  perhaps,  on  one  side  than  on 
the  other,  and  occasionally  referred  to  the  stomach.  After  a  time  the  child 
becomes  unable  to  stand  upright  unsupported,  has  a  tendency  to  lean  the  body 
forwards,  or  to  support  it  by  resting  the  hands  on  the  knees,  or  by  seizing- 
hold  of  anything  that  will  serve  as  a  temporary  support,  such  as  a  chair  or 
table.  If  asked  to  pick  up  an  object  from  the  floor,  it  will  go  carefully  down 
upon  its  hands  and  knees  instead  of  stooping  in  the  natural  way.  It  will  be 
found  also  that  the  child  experiences  great  difficulty  in  raising  itself  without 
assistance  from  the  horizontal  into  the  sitting  position,  or  in  turning  sideways 
in  bed  without  the  use  of  its  arms.  On  examination,  one  or  two  of  the  spines, 
usually  about  the  middle  of  the  back,  will  be  found  to  be  a  little  more  prominent 
than  the  rest ;  and  on  pressing  or  tapping  upon  them,  pain  may  be  complained 
of.  The  child  becomes  stunted  in  its  growth  ;  and^  if  the  disease  be  not  arrested 
by  proper  treatment,  will  continue  more  or  less  hump-  or  round-backed  for 
life.  In  other  cases  the  disease  will  run  on  to  the  formation  of  abscess,  as 
will  immediately  be  described,  tuberculous  disease  occurring  elsewhere,  and 
death  eventually  resulting. 

In  adults,  the  danger  and  the  symptoms  vary  according  to  the  seat  of  the 
affection.  It  is  most  dangerous,  often  indeed  rapidly  fatal,  when  the  cervical 
vertebrae  are  implicated  ;  for,  as  the  bodies  of  these  are  shallow,  caries  readily 
penetrates  to  the  spinal  canal,  and  the  cord  or  its  membranes  may  thus  be 
implicated.  AVhen  the  dorsal  or  lumbar  vertebrae  become  diseased,  the  affec- 
tion is  not  so  immediately  serious  to  the  life,  as  it  may  be  to  the  figure,  of  the 
patient.  In  adults,  it  often  commences  with  obscure  flying  pain  in  the  loins 
or  back,  resembling  rheumatism,  shooting  round  the  body  or  down  the  thighs. 
On  examining  the  spine,  which  feels  weak  to  the  patient,  and  which,  as  in  the 
child,  is  incapable  of  supporting  him  or  of  enabling  him  to  raise  or  turn  him- 
self without  assistance,  tenderness  on  pressure  or  on  tapping  may  be  experienced 
at  one  point,  and  he  will  wince  when  a  sponge  wrung  out  of  hot  water  is 
apphed  to  this  part  of  the  spine ;  although  there  may  be  no  appearance  of 
excurvation,  the  skin  covering  it  is  often  hypertesthetic.  After  a  time,  how- 
ever, the  spinous  process  of  one  or  more  vertebrte  will  be  found  to  project 
distinctly  beyond  the  general  hue  of  the  column.  The  part  becomes  the  seat 
of  constant  aching  pain,  increased  by  movement  or  by  pressing  upon  the  head 
or  shoulders.  It  must,  however,  be  remembered  that  caries  of  the  bodies  of 
the  vertebrse  may  take  place  to  a  considerable  extent  with  little  or  no  angular 
curvature.    In  these  cases  all  the  ordinary  symptoms  of  caries  of  the  spine 
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will  be  found,  except  the  excurvation.  It  will  be  observed  that  the  spine  has 
lost  its  natural  free  mobility  and  flexibility,  moving  fixedly,  stiffly,  and  as  a 
whole,  when  the  patient  leans  forwards  or  sideways.  If  asked  to  stoop  down 
the  patient  will  incline  the  body  forwai'ds  rigidly  without  bending  the  spine. 
He  cannot  put  on  or  lace  up  his  boots.  When  laid  flat  on  his  back,  he  cannot 
raise  himself  into  a  sitting  position  without  the  aid  of  his  hands  or  elbows,  and 
he  cannot  turn  sharply  or  suddenly  over  upon  his  face,  but  struggles  with  out- 
stretched arms  in  vain  attempts  to  do  so.  Occasionally  the  incipient  cm'vature, 
when  it  occurs,  assumes  more  of  a  lateral  than  of  an  angular  direction  ;  and  in  one 
fatal  case  I  have  seen  the  spine  actually  bent  backwards,  so  as  to  be  incurvated 
at  the  seat  of  the  disease.  In  some  cases,  the  true  angular  excurvation 
dependent  on  caries  of  the  bodies  of  the  vertebrte  may  be  associated  with  the 
ordinary  lateral  curve  of  debility.  The  lower  limbs  become  weak,  and  the 
patient  walks  with  a  peculiar  shuffling  tottering  gait,  the  legs  being  outspread, 
and  the  feet  turned  out.  The  weakness  of  the  limbs  is 
especially  marked  in  going  upstairs,  and  may  be  tested  by 
directing  the  patient  to  stand  unsupported  on  one  leg,  and 
raise  the  other  so  as  to  place  the  foot  upon  the  seat  of  a  chair, 
which  he  will  probably  be  unable  to  do.  The  deformity 
of  the  spine  may  slowly  increase  ;  the  patient  may  become 
unable  to  stand  ;  and  paralysis  of  the  muscles  of  the  lower 
extremity  may  come  on. 

Pleuritic  attacks  of  a  localized  character  dependent  on 
extension  of  the  inflammation  to  the  contiguous  pleurte 
have  been  observed  in  rare  cases  of  caries  affecting  the 
dorsal  spine. 

Abscess  commonly  makes  its  appearance  as  the  disease 
progresses  ;  and  in  some  cases  it  occurs  before  any  of  the 
other  signs  except  pain  and  weakness  of  the  spine,  and 
certainly  before  any  deformity.  When  the  abscess  appears, 
as  Stanley  observed,  the  pain  consequent  on  irritation  of  fik-  eor.  —  Attitude  of 

,1  .     ,  •       (.,       1  in,-  Child     in  Angular 

trie  spinal  nerves  is  often  lessened  for  a  time.  Curvature   in  Ad- 

It  must  not  be  supposed  that  abscess  necessarily  follows  ^'"'"'^'^ 
in  all  cases.  In  children  especially  we  often  meet  with 
great  excurvation  without  any  suppuration.  In  adults  it  is  very  rare  to  see 
angular  curvature  without  the  formation  of  an  abscess.  The  exact  causes 
that  determine  the  formation  of  pus  are  not  certain  in  all  cases.  In  many 
it  is  undoubtedly  due  to  the  irritation  caused  by  the  friction  of  the  diseased 
surfaces  against  each  other,  and  proper  treatment  adopted  early  will  do  much 
to  prevent  it.  Suppuration  is  also  more  likely  to  occur  when  the  patient 
is  poorly  fed  and  exposed  to  general  unhygienic  surroundings. 

In  cases  which  recover  without  suppuration  the  diseased  bodies  become 
fused  together  into  a  single  mass,  across  which  bridges  of  osseous  tissue  are 
thrown  out,  so  as  to  strengthen  the  otherwise  weakened  spine.  This  is  the 
natural  mode  of  cure  of  angular  curvature  of  the  spine,  and  the  only  way  in 
which  it  can  take  place  when  once  the  disease  has  advanced  to  any  considerable 
extent. 

When  pus  forms  in  connexion  with  caries  of  the  spine,  the  situation  and 
course  of  the  abscess  depend  mainly  upon  the  part  of  the  spine  affected  :  thus, 
for  instance,  when  ihe  cervical  vertebras  are  diseased,  the  abscess  will  come 
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forwards  behind  the  pharynx,  and  may  occasionally  extend  under  the  sterno- 
mastoid  muscle  to  the  side  of  the  neck,  where  it  opens  ;  sometimes,  though 
very  rarely,  it  passes  into  the  chest,  and  in  other  cases  into  the  axilla. 

When  the  disease  is  seated  in  the  upper  or  middle  dorsal  spine,  the  abscess 
most  commonly  passes  backwards  between  the  posterior  ends  of  the  ribs, 
forming  a  dorsal  alscess.  In  some  cases,  however,  in  which  the  middle  dorsal 
vertebra  are  diseased  the  abscess  may  extend  downwards.  When  it  takes  this 
direction  it  most  commonly  passes  under  the  ligamentum  arcuatum  internum, 
and  thus  enters  the  sheath  of  the  psoas  muscle  and  takes  the  course  to  be 
described  immediately.  In  rare  cases  it  may  pass  between  the  pillars  of  the 
diaphragm  with  the  aorta  and  follow  the  large  vessels  in  the  subperitoneal 
tissue  superficial  to  the  fascia  of  the  psoas  and  iliacus,  forming  an  accumulation 
fining  the  iliac  fossa  and  pointing  above  Poupart's  ligament,  or  it  may  extend 
downwards  into  the  pelvis  and  escape  with  the  gluteal  artery  through  the 
great  sciatic  notch,  giving  rise  to  a  large  abscess  in  the  gluteal  region.  It  is 
remarkable  that  in  caries  of  the  dorsal  vertebrjje  the  pus  does  not  tend  to 
encroach  on  the  chest  or  the  pleural  cavity.  When  the  lower  dorsal  or  upper 
lumbar  vertebrae  are  diseased  the  pus  enters  the  sheath  of  the  psoas  or  the 
substance  of  the  muscle,  thus  constituting  the  common  affection  termed  Psoas 
Abscess.  A  psoas  abscess  follows  the  course  of  the  muscle  from  which  it 
derives  its  name.  It  is  firmly  bound  down  in  front  by  the  fascia  covering 
that  muscle  and  the  iliacus,  which  is  usually  considerably  thickened  and  is 
never  perforated  by  the  pus.  The  psoas  muscle  is  usually  extensively  destroyed. 
The  pus  is  prevented  from  extending  downwards  into  the  pelvis  by  the  attach- 
ment of  the  ilio-psoas  fascia  to  the  brim  ;  there  is  nothing  to  limit  its  extension 
outwards  over  the  whole  surface  of  the  iliacus,  though  the  attachment  of  the 
fascia  to  the  crest  of  the  ilium  prevents  its  passing  beyond  that  point.  Thus 
we  find  that  a  psoas  abscess  usually  extends  outwards,  forming  a  large 
fluctuating  swelling  filling  the  iliac  fossa.  As  the  accumulation  increases  it 
passes  beneath  Poupart's  ligament  most  commonly  by  a  somewhat  narrow 
neck  situated  in  the  line  of  the  anterior  crural  nerve.  It  is  thus  at  this  part 
situated  to  the  outer  side  of  the  femoral  vessels.  Fluctuation  can  readily  be 
felt  between  the  swelling  on  the  thigh  and  that  in  the  iliac  fossa.  There  is 
very  distinct  impulse  communicated  to  the  part  outside  the  abdomen  on 
coughing,  and  this,  combined  with  the  somewhat  sudden  appearance  of  the 
swelling  on  the  thigh,  may  make  it  in  some  respects  resemble  a  hernia.  After 
reaching  the  thigh  the  abscess  extends  downwards  to  the  outer  side  of  the 
vessels  for  a  short  distance  till  it  meets  the  profunda,  and  following  that 
vessel  it  passes  behind  the  femoral  artery,  which  can  be  felt  stretching  across 
it  in  front.  It  then  continues  its  course  under  the  adductor  longus,  and 
forms  a  large  cavity  at  the  inner  side  of  the  thigh,  having  the  gracilis 
stretched  over  it  internally,  the  adductor  magnus  behind  it,  and  the  adductor 
longus  in  front.  Processes  frequently  extend  from  the  main  cavity  along  the 
branches  of  the  profunda.  The  most  common  of  these  prolongations  is  one 
winding  round  the  neck  of  the  femur  with  the  branches  of  the  internal  cir- 
cumflex, and  passing  through  the  interval  between  the  adductor  magnus  and 
the  quadratus  femoris,  becoming  superficial  immediately  behind  the  great  tro- 
chanter, between  it  and  the  tuberosity  of  the  ischium.  The  abscess  seldom 
extends  beyond  the  upper  part  of  the  thigh,  but  it  may  continue  its  course 
downwards,  until  it  reaches  the  popliteal  space,  and  may  even  pass  some 
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distance  downwards  between  the  deep  and  superficial  muscles  of  the  caif 
following  the  main  vessels.  I  have  seen  an  abscess,  which  took  its  origin  in 
disease  of  the  dorsal  vertebra,  opened  by  the  side  of  the  tendo  Achillis 
(Fig.  93,  Vol.  I.).  A  psoas  abscess  when  fully  developed  usually  consists 
of  four  parts  :  a  narrow  track  in  the  upper  part  of  the  psoas  muscle,  a  wide 
expansion  in  the  iliac  fossa,  a  second  narrow  part  extending  finder  Poupart's 
ligament  and  the  femoral  vessels,  and  a  large  cavity  on  the  inner  side  of  the 
thigh.  The  diificulty  of  properly  draining  such  a.  cavity  by  an  opening  in  the 
thigh  only  is  evident.  In  some  cases  the  abscess  may  follow  both  psoas 
muscles,  and  project  in  each  groin  at  the  same  time. 

As  in  the  dorsal  region,  the  abscess  may  pass  backwards  instead  of  down- 
wards, and  point  in  the  loin,  forming  a  lumbar  abscess.  More  rarely  it  may 
burrow  amongst  the  layers  of  the  abdominal  muscles  and  point  in  front.  In 
disease  of  the  lower  lumbar  vertebrae  and  upper  part  of  the  sacrum  the  pus 
may  get  beneath  the  fascia  covering  the  pyriformis,  and  then  following  the 
nerves,  may  point  in  the  buttock  beneath  the  gluteus  maximus,  or  it  may 
extend  downwards  to  the  ischio-rectal  fossa.  In  all  spinal  abscesses  small 
sequestra  derived  from  the  diseased  vertebrae  are  not  uncommonly  found  in 
the  pus.  In  the  patient  from  whom  Fig.  607  was  taken  several  fragments  of 
bone  thus  came  away  from  an  abscess  that  was  opened  in  the  fore  part  of  the 
thigh.  Much  curdy  matter  is  usually  present,  making  it  impossible  in  many 
cases  to  empty  the  sac  by  asj^iratiou.  The  true  source  of  origin  of  these 
abscesses  may  usually  be  determined  by  an  examination  of  the  spine,  and  by 
feeling  an  impulse  on  coughing  communicated  to  their  extreme  points  of  pre- 
sentation. In  psoas  abscess  the  attitude  of  the  patient  is  often  characteristic. 
He  stands  leaning  a  little  forwards  with  the  thigh  of  the  affected  side  shghtly 
flexed  and  adducted  in  order  to  relax  the  affected  muscle.  Forced  extension 
is  accompanied  by  pain  and  aching  of  the  back.  The  attitude  and  pain  may 
thus  resemble  that  of  disease  of  the  hip-joint.  General  osdema  of  the  limb 
may  occasionally  arise  from  a  psoas  abscess  after  it  has  reached  the  inner  side 
of  the  thigh.  In  rare  cases  after  opening,  if  septic  inflammation  follows,  the 
abscess  cavity  may  ulcerate  into  the  hip-joint,  causing  acute  and  rapidly 
destructive  arthritis. 

Slow  Compression  of  the  Cord  in  Spinal  Disease. — Compression 
Paraplegia. — As  before  stated,  pressure  upon  the  spinal  cord  is  very  rarely 
the  direct  result  of  displacement  of  the  vertebrae  in  caries  of  the  spine.  In 
fact  it  may  occur  in  cases  in  which  there  is  no  deformity,  and  again  recovery 
very  commonly  takes  place  while  tbe  angular  curvature  remains  unchanged  or 
is  even  increasing.  The  true  pathology  of  this  complication  was  first  pointed 
out  by  Michaud,  and  his  observations  have  been  fully  confirmed  by  Charcot 
and  others.  In  rare  cases  the  pressure  may  be  due  to  the  formation  of  a 
chronic  abscess  pushing  back  the  posterior  common  ligament  against  the  cord. 
Such  an  abscess  may  gradually  reach  the  surface,  and  rapid  relief  of  pressure 
will  follow,  when  it  is  opened  externally.  Far  more  commonly,  however,  the 
ligament  itself  is  invaded  by  tuberculous  granulation-tissue,  and  at  last  per- 
forated, or  the  abscess  projects  backwards  on  one  or  both  sides  of  the  ligament. 
The  external  surface  of  the  dura  mater  is  then  affected,  and  a  fungating 
button-like  mass  of  tuberculous  granulation-tissue  forms  upon  it  by  which  the 
cord  is  compressed  (Fig.  608).  The  condition  was  described  by  Charcot  as  a 
"  kind  of  external  caseous  pachymeningitis."    The  inner  surface  of  the  dura 
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mater  is  not  affected,  and  the  subsequent  changes  in  the  cord  are  due  to 
pressure  only.  The  morbid  process  in  the  dura  mater  may  extend  backwards 
on  each  side,  but  rarely  forms  a  complete  ring.  The  exact  nature  of  the 
changes  produced  in  the  cord  is  not  certain.  According  to  Charcot  a  chronic 
inflammatory  process  occurs  in  the  compressed  segment — chronic  transverse 
myelitis.  It  seems  doubtful,  however,  whether  myelitis  occurs  in  all  cases, 
and  it  is  thought  by  some  observers  that  the  pressure  causes  anaemia  followed 
by  degenerative  changes,  and  by  others  that  a  congested  and  oedematous  con- 
dition results  from  the  pressure  on  the  veins  and  lymphatics.  In  any  case 
secondary  degenerative  changes  soon  occur  in  the  sensory  tracts  above  the 
affected  segment  and  in  the  motor  tracts  below  it. 

The  effects  of  the  chronic  thickening  of  the  dura  mater,  are,  of  course,  not 
limited  to  the  cord.    The  nerves  passing  through  the  diseased  membrane  also 


Fig.  608. — Caries  of  Seveiitli  Cerv'ical  and  First  Dorsal  Vertelirii?.    A  small  abscess  is  situated  behind  the 
Qisophagus  and  the  Spinal  Canal  is  narrowed  by  the  projection  of  caseous  iiuiterial  into  it. 


suffer,  and  many  of  the  most  characteristic  symptoms  are  due  to  this.  The 
nerves  may  also  be  pressed  upon  in  some  cases  in  their  foramina  by  the  falling 
together  of  two  contiguous  vertebra  as  their  bodies  are  destroyed. 

Symptoms. — The  symptoms  must  be  divided  into  those  due  to  pressure 
upon  the  cord  itself  and  those  arising  from  pressure  on  the  roots  of  the 
nerves. 

The  earliest  symptom  of  pressure  on  the  cord  is  motor  weakness  in  the 
muscles  connected  with  the  compressed  segment  and  with  the  cord  below  it. 
As  a  rule  there  are  no  sensory  phenomena  tit  first,  but  occasionally  pricking, 
formication  or  a  sensation  of  constriction  round  the  body  may  be  present.  As 
the  pressure  augments,  the  motor  weakness  may  increase  to  complete  paralysis. 
Complete  or  even  partial  loss  of  sensation  is  not  common,  as  the  sensory  impulses 
are  conveyed  through  the  more  central  parts  of  the  cord,  which  are  less  likely 
to  be  affected  by  the  pachymeningitis.  The  knee  jerks  are  usually  exagge- 
rated at  an  early  stage,  and  in  cases  which  recover  this  condition  may  persist  ; 
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ankle  clonus  is  also  readily  obtained,  and  in  many  cases  there  is  rigidity  of 
the  limbs  in  the  extended  position.  Sometimes  if  the  extended  limb  be 
slightly  bent,  it  will  suddenly  flex  completely,  apparently  as  soon  as  that  point 
of  flexion  is  reached  which  gives  the  flexors  an  advantage  over  the  extensors. 
This  condition  has  been  termed  "  clasp-knife  rigidity."  In  the  later  stages 
the  limbs  may  become  permanently  flexed.  There  is  no  marked  wasting  of 
the  paralysed  muscles,  nor  are  the  electrical  reactions  of  degeneration  present. 
If  the  pressure  attects  the  lumbar  region  the  bladder  may  be  paralysed,  and 
retention,  followed  by  dribbling,  may  result  ;  but  if  it  be  above  that  point 
the  bladder  commonly  empties  itself  periodically  without  the  patient  being 
able  to  influence  the  act  by  his  will.  The  sensation  of  distension  may,  how- 
ever, warn  the  patient  in  time  to  prevent  his  wetting  his  bed.  In  a  case 
lately  in  University  College  Hospital  the  bladder  acted  purely  automatically, 
but  with  such  regularity  that  the  child  could  be  kept  dry  by  being  placed 
upon  a  bed-pan  at  fixed  times.  The  rectum  is  much  more  rarely  affected. 
In  the  great  majority  of  cases  of  slow  compression  of  the  cord  the  symptoms 
are  bilateral,  but  in  very  rare  cases  one  lateral  half  of  the  cord  only  is 
affected. 

The  symptoms  due  to  pressure  on  the  nerve-roots  are  common,  and  often 
precede  those  due  to  compression  of  the  cord.  Pressure  on  the  posterior  roots 
causes  at  first  uneasy  sensations  referred  to  the  terminal  branches  of  the 
affected  nerve.  Thus  in  cervical  disease  the  referred  pains  may  be  expe- 
rienced in  the  scalp,  neck,  or  shoulders,  or  they  may  extend  down  the  upper 
limbs.  Dorsal  caries  may  occasion  pain  along  the  distribution  of  the  inter- 
costal nerves  when  the  upper  part  of  the  region  is  affected,  or  at  the  pit  of  the 
stomach  or  umbilical  region  when  the  disease  involves  the  lower  dorsal  nerve 
roots.  Pressure  on  the  lumbar  and  sacral  nerves  is  evidenced  by  pain  referred 
along  the  course  of  the  ilio-inguinal,  external  cutaneous,  sciatic  or  other 
branches.  The  part  supplied  by  the  ner\-e  may  be  hyperajsthetic.  "When 
the  pressure  becomes  sufficient  to  block  the  root  the  part  supplied  by  it 
becomes  anaesthetic,  but  at  the  same  time  there  may  be  intense  neuralgic 
pain  still  referred  to  the  terminal  branches  connected  with  'the  compressed 
root.  This  condition  of  " ancvsthesia  dolorosa''''  as  it  has  been  termed  is 
characteristic  of  compression  of  the  posterior  root. 

Pressure  on  the  anterior  roots  causes  weakness  followed  by  complete  paralysis 
of  the  muscles  connected  with  them.  The  distribution  of  the  paralysis  may  in 
some  instances  be  sufficiently  definite  to  indicate  exactly  which  roots  are  chiefly 
affected  (see  Vol.  I.,  pp.  791,  792).  The  paralysis  may  be  preceded  by  spasm 
or  twitching.  When  the  pressure  is  sufficient  completely  to  block  the  root  and 
thus  to  cut  oft'  the  muscles  connected  with  it  from  all  connexion  with  the  cord, 
rapid  wasting  ensues  and  the  electrical  reactions  of  degeneration  will  be 
observed. 

The  course  of  cases  of  this  nature  varies  greatly,  but  on  the  whole  the 
prognosis  is  favourable,  and  even  after  long  periods  of  complete  paraplegia 
oradual  recovery  often  ensues.  In  cases  in  which  there  is  incontinence  of 
urine  the  patient  is  exposed  to  the  risks  of  cystitis  and  its  complications.  Of 
218  cases  of  paraplegia  due  to  caries  of  the  spine  collected  by  Myers,  55  per 
cent,  were  known  to  have  recovered  and  3'5  per  cent,  died  :  the  results  in 
the  remaining  cases  were  not  known. 

Acute  Spinal  Meningitis  is  a  very  rare  and  fatal  complication  of  caries 
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of  the  spine,  bat  it  is  occasionally  met  with  in  those  cases  in  which  the 
destruction  of  the  bodies  of  the  vertebrae  has  exposed  the  dura  mater  so  that 
it  comes  to  form  part  of  the  wall  of  a  chronic  abscess.  Even  then  it  rarely  if 
ever  occurs,  excejit  as  the  result  of  decomposition  of  the  discharges  after  the 
abscess  has  been  opened,  as  a  consequence  of  which  the  membrane  may  slough. 

Diagnosis. — The  diagnosis  of  caries  of  the  spine  is  made  at  the  first  sight 
of  a  patient  affected  by  the  disease,  when  once  the  angular  deformity  has 
taken  place.  It  is,  however,  diiRcult  before  excurvation  occurs,  being  indicated 
at  this  period  only  by  the  existence  of  pain  in  the  back,  and  by  some 
symptoms  of  spinal  irritation.  At  this  stage  it  may  be  mistaken  for  spinal  or 
intercostal  neuralgia,  for  rheumatism,  or  for  stone  in  the  kidney.  The  per- 
sistence, however,  of  a  continuous  fixed  pain  in  the  back  should  always  lead  to 
a  suspicion  as  to  the  true  nature  of  the  disease,  lesb  the  grievous  error  be 
committed  of  treating  as  mere  neuralgia  or  rheumatism  what  may  turn  out  to 
be  disease  of  the  spine  itself.  Here  the  tenderness  on  pressure,  the  increased 
sensibility  to  the  application  of  heat  will  determine  the  seat  of  the  affection. 
The  pain  elicited  by  rotation  or  by  antero-posterior  movement  is  a  very 
valuable  symptom.  In  some  cases  pain  on  bending  backwards  is  most  com- 
plained of.  The  patient  can  stoop  forwards,  but  if  bent  backwards  suffers 
much.  So  also  pressure  on  the  head  or  shoulders  greatly  increases  the  pain  of 
the  part  affected.  The  shape  of  the  back,  with  loss  of  the  natural  curves  of 
the  spine  with  a  tendency,  though  it  be  very  slight,  to  projection  of  some  of 
the  spinous  processes,  the  feeling  of  weakness  in  the  back,  the  difficulty  in 
rising  from  a  sitting  or  horizontal  position,  in  turning,  or  in  standing  on  one 
leg  unaided,  the  loss  of  the  natural  flexibility  of  the  spine,  and  especially  the 
occurrence  of  these  symptoms  in  early  childhood  or  youth,  at  a  period  when 
the  other  diseases  with  which  it  may  be  confounded  rarely  occur,  and  are  still 
more  rarely  persistent,  should  lead  one  to  suspect  the  existence  of  caries  of  the 
spine. 

The  diagnosis  between  abscesses  localized  in  the  situations  mentioned,  and 
those  arising  from  diseased  spine,  is  not  always  easy  ;  as  purulent  collections 
of  various  kinds  may  form  in  the  areolar  tissue  in  the  neighbourhood  of  the 
vertebral  column,  without  any  disease  existing  in  it.  Thus,  a  large  psoas 
abscess  descending  in  the  sheath  of  the  muscle  and  presenting  under  Poupart's 
ligament,  may  occur  without  any  disease  of  the  vertebrae.  In  these  cases  of 
simple  abscess,  the  diagnosis  from  the  psoas  abscess  dependent  upon  vertebral 
disease  may  be  practically,impossible,  for  in  some  cases  the  presence  of  the  abscess 
may  be  the  only  symptom  of  spinal  disease.  As  psoas  abscess  dependent  upon 
vertebral  caries  almost  invariably  presents  in  the  groin,  and  a  large  abscess  in 
the  groin  may  arise  from  various  other  conditions,  independently  of  such 
vertebral  disease,  the  Surgeon  must  attend  carefully  to  the  diagnosis  of  these 
various  conditions.  Abscess  and  fluctuating  swellings  in  the  groin  may  arise 
from  the  following  causes  : — 1,  from  large  chronic  collections  of  pus  in  the 
subcutaneous  or  intermuscular  planes  of  areolar  tissue  ;  2,  from  disease  of  the 
kidney  with  suppuration  in  the  areolar  tissue  around  it — perinephritic  abscess  ; 
3,  from  pericascal  abscess  (on  the  right  side  only)  ;  4,  from  iliac  abscess,  whether 
forming  merely  under  the  iliac  fascia,  or  dependent  on  disease  of  the  pelvic 
bones  ;  5,  from  hip-joint  disease,  the  abscess  being  pelvic  ;  6,  from  large  buboes 
or  glandular  abscesses  ;  7,  from  an  empyema  perforating  the  pleura  and  finding 
its  way  down  behind  the  diaphragm  ;  8,  from  serous  or  hydatid  cysts  ;  and  9, 
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from  femoral  hernia  with  fluid  in  the  sac.  These  various  collections  may, 
however,  with  a  little  caution  be  readily  distinguished  from  the  ordinary  form 
of  spinal  abscess  that  descends  along  the  psoas  muscle.  In  the  first  place,  in 
all  these  cases  there  is  an  absence  of  that  dorsal  pain  and  tenderness,  with  more 
or  less  excurvation,  which,  though  not  invariably  present,  is  commonly  met  with 
in  psoas  abscess.  Then,  again,  if  the  collection  h&  perinephriUc,  there  will  have 
been  previous,  or  there  are  co-existing  symptoms  of  renal  disease.  I  have, 
however,  seen  an  abscess  dependent  on  caries  of  the  vertebrte  not  only  assume 
the  perinephritic  form,  but  open  into  the  pelvis  of  the  kidney,  thus  simulating 
chronic  pyelitis.  In  this  case  the  diagnosis  was  made  by  a  careful  examina- 
tion of  the  pus,  in  which  molecular  masses  of  carious  bone  were  found.  The 
chemical  and  microscopic  examination  of  the  pus  in  all  cases  of  doubt  should 
never  be  omitted.  If  there  be  caries,  it  may  present  unmistakable  evidence 
of  the  presence  of  disintegrated  bone.  If  it  occur  in  the  areolar  tissue  around 
the  CKCum,  the  pus  will  be  peculiarly  offensive,  will  present  itself  in  a  less 
distinct  manner,  and  will  probably  be  associated  with  symptoms  of  intestinal 
irritation.  Moreover,  perinephritic  or  pericsecal  abscesses  being  superficial  to 
the  iliac  fascia,  do  not  extend  below  Poupart's  ligament  except  in  some  rare 
cases,  in  which  the  abscess  is  acute  and  forces  its  way  irrespectively  of  the 
attachments  of  the  fascite.  Thus  I  have  seen  the  pus  in  a  pericfecal  abscess 
pass  under  Poupart's  ligament,  and  present  as  a  large  sloughy  abscess  at  the 
upper  and  outer  part  of  the  thigh.  In  those  rare  cases  in  which  an  empyema 
has  found  its  way  between  the  layers  of  the  abdominal  muscles,  and  presented 
in  the  groin,  the  examination  of  the  chest  will  j^oint  out  the  nature  of  the 
affection.  In  abscess  connected  with  disease  oj  the  hip-joint,  there  will  be 
special  local  evidences  of  the  source  of  the  pus.  The  only  real  difficulty  con- 
sists in  diagnosing  a  psoas  abscess  dependent  on  disease  of  the  vertebral 
column,  before  it  reaches  the  thigh,  from  iliac  abscess,  whether  it  take  its 
origin  in  the  loose  areolar  tissue  of  the  iliac  fossa,  or  be  connected  with 
disease  of  the  corresponding  bone  ;  and  in  the  latter  cases  the  difficulty  is 
often  not  a  little  increased  in  consequence  of  the  iliac  abscess  finding  its  way 
into  the  sheath  of  the  psoas  muscle.  If  the  iliac  abscess  be  superficial  to  the 
fascia  iliaca,  it  very  rarely  passes  beneath  Poupart's  ligament,  owing  to  the  firm 
attachment  of  these  two  structures  to  each  other.  In  very  rare  cases  such 
abscesses  find  their  way  along  the  spermatic  cord  or  down  the  femoral  sheath, 
and  thus  leave  the  abdomen,  but  these  could  not  be  confounded  with  psoas 
abscesses.  When  the  collection  of  pus  forms  beneath  the  fascia  iliaca,  there 
is  nothing  to  prevent  its  extending  to  the  psoas  or  passing  down  under 
Poupart's  ligament,  and  the  determination  of  its  origin  whether  from  disease 
of  the  ilium,  or  vertebrte,  or  from  a  strain,  can  be  made  only  by  the  presence 
or  absence  of  the  symptoms  of  disease  of  the  spine.  Whenever  the  abscess  is 
beneath  the  fascia,  there  are  some  signs  of  irritation  of  the  ilio-psoas  muscle, 
which  are  usually  wanting  when  the  pus  is  in  the  subperitoneal  tissue. 
These  signs  are  most  marked  when  the  abscess  extends  along  the  whole  length 
of  the  psoas.  There  is  then  an  inability  to  stand  upright,  to  extend  the  leg, 
and  pain  is  complained  of  in  walking.  Psoas  abscess  also,  in  many  cases, 
appears  on  the  thigh  suddenly,  the  patient  finding,  on  washing  himself  in 
the  morning,  that  he  has  a  large  soft  tumour  in  the  groin  ;  whereas  iliac 
abscess  comes  on  more  gradually,  and  presents  in  a  more  diffused  and  less 
circumscribed  manner. 
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Iliac  and  psoas  abscesses  require  to  be  diagnosed  also  from  certain  forms  of 
aneurism  of  the  abdominal  aorta  or  iliac  arteries ;  which,  having  become  diffused 
by  rupture  of  their  sac,  have  formed  large  non-pulsating  extravasations  in  the 
sheath  of  the  psoas  and  in  the  iliac  fossa.  In  such  cases  the  previous  history, 
the  absence  of  distinct  fluctuation,  and  possibly  stethoscopic  examination, 
together  with  the  rapid  increase  of  the  tumour,  will  indicate  the  true  nature  of 
the  case. 

In  other  cases,  again,  when  the  abscess,  after  deeply  burrowing,  has  per- 
forated the  fascia  lata,  its  feel  closely  resembles  that  of  certain  fatty  tumours. 
Here  the  possibility  of  diminishing  the  size  of  the  swelling  on  pressure,  the 
impulse  on  coughing,  and  the  absence  of  a  solid  edge  to  the  swelling,  enable 
the  Surgeon  to  make  the  diagnosis. 

From  femoral  hernia  the  soft  and  fluctuating  character  of  the  swelling,  its 
gradual  return  when  pressure  is  taken  off,  its  situation  external  to  or  below 
the  femoral  vessels,  and  the  total  absence  of  gurgling,  constitute  the  chief 
distinguishing  characters. 

Large  serous  collections  and  hydatid  tumours  are  occasionally  met  with  in 
the  iliac  fossa  and  groin,  presenting  all  the  characters  of  chronic  abscess  ; 
from  which,  however,  the  character  of  the  fluid  removed  by  aspiration  will 
immediately  distinguish  them. 

Prognosis. — The  prognosis  is  necessarily  unfavourable.  It  has  two  aspects: 
1,  As  to  the  persistence  of  Deformity  ;  2.  As  to  the  Life  of  the  patient. 

1.  Deformity. — The  angular  curvature  arising  from  caries  of  the  bodies  of 
the  vertebrae  is  necessarily  an  incurable  deformity.  The  diseased  spine  is 
soldered  and  held  together  by  fusion  of  the  partly  destroyed  vertebral  bodies  ; 
and  any  attempt  at  straightening  this  excurvation  would  be  attended  with  the 
greatest  risk,  from  danger  of  exciting  irritation  of  the  spinal  meninges,  or 
opening  the  spinal  canal.  When  excurvation  has  taken  place,  there  has  been 
loss  of  substance  ;  and  this  cannot  be  repaired.  Hence  the  spine  must  remain 
shortened  in  front  and  bent  out  posteriorly,  giving  rise  to  the  ordinary  forms 
of  hump-back. 

2.  Life.— So  far  as  life  is  concerned,  the  prognosis  will  depend  on  several 
conditions.  The  first  is  whether  the  disease  is  accompanied  or  not  by 
suppuration.  When  suppuration  occurs,  much  will  depend  on  the  extent  of 
the  caries  :  if  several  vertebras  be  affected,  so  that  the  curve  is  very  long,  the 
disease  is  necessarily  highly  dangerous  from  the  extent  of  osseous  structure  im- 
plicated. It  was  long  ago  remarked  by  Boyer  that  the  most  fatal  cases  were 
generally  those  in  which  the  spine  i^reserved  its  straight  position  ;  whereas, 
when  it  was  much  curved,  death  seldom  resulted.  The  truth  of  this  remark  I 
have  had  frequent  occasion  to  verify  ;  and  the  circumstance  would  appear  to 
be  owing  to  the  fact  that,  when  the  spine  continues  straight  at  the  same  time 
that  the  bodies  of  the  vertebrae  are  tuberculous  and  carious,  ankylosis  cannot 
occur,  so  that  the  spinal  canal  is  open  and  the  cord  irritated  ;  whereas,  when 
they  have  fallen  together  and  very  considerable  angular  deformity  has  resulted, 
ankylosis  more  readily  takes  place,  and  thus  an  imperfect  cure  is  effected. 
The  size  of  the  abscesses,  and  the  amount  of  discharge  from  them,  must  also 
necessai'ily  seriously  influence  the  result.  If  they  be  very  large,  and  continu- 
ously discharging,  hectic  and  consequent  death  will  probably  supervene.  The 
presence  of  sequestra  which  will  not  come  away,  and  prevent  healing,  adds 
greatly  to  the  gravity  of  the  case. 
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The  gravity  of  the  prognosis  is  increased  when  symptoms  of  slow  compres- 
sion of  the  cord  set  in,  but  not  to  the  extent  that  might  have  been  supposed. 
A  very  large  proportion  of  the  cases  recover  even  after  complete  paralysis  or 
die  from  causes  unconnected  with  the  pressure  of  the  cord. 

Caries  of  the  spine  is  more  fatal  in  adults  than  in  children.  In  those  rare 
cases  in  which  it  commences  after  middle  life  it  is  almost  invariably  fatal. 

Treatment. — The  first  principle  in  the  treatment  of  caries  of  the  spine  is 
to  take  off  the  weight  of  the  part  of  the  body  above  the  diseased  vertebree,  and 
at  the  same  time  to  fix  the  vertebral  column  so  as  to  prevent  the  friction  of  the 
diseased  surfaces  against  each  other  and  to  encourage  recovery  by  ankylosis. 
■  This  object  may  be  attained  by  two  methods:  1,  the  maintenance  of  rest  in 
the  horizontal  position,  and,  2,  the  application  of  some  mechanical  apparatus. 
These  methods  cannot  be  employed  indiscriminately  ;  one  will  be  more  suitable 
than  another  at  different  ages,  in  different  stages  of  the  disease,  or  according 
as  it  affects  different  portions  of  the  column.  Whatever  method  of  securing 
rest  be  chosen  no  time  must  be  lost  in  adopting  it  as  soon  as  the  existence  of 
the  disease  is  recognised. 

Treatment  by  the  recumbent  position  is  very  efficacious  and  except  in 
young  children  should  be  the  general  plan  adopted  in  the  earlier  stages  of  the 
disease.  When  j)racticable  the  patient  may  be  laid  on  a  properly  constructed 
prone  couch.  The  prone  position  is  certainly  i^referable  to  the  supine  ;  for 
not  only  is  the  projecting  angle  formed  by  the  excurvated  spine  not  injuriously 
compressed,  as  it  would  be  in  the  supine  or  lateral  position,  but  the  patient  is 
more  comfortable.  At  the  same  time,  the  back  not  being  the  lowest  purt  of 
the  body,  there  is  less  tendency  to  congestion  of  the  diseased  parts. 

Opinion  differs  amongst  Surgeons  as  to  the  value  of  extension  in  the  treat- 
ment of  spinal  caries.  To  employ  this  treatment  with  any  idea  that  the 
curvature  can  be  diminished  by  sepai-ation  of  the  diseased  x  ertebrse  is  obviously 
erroneous  and  harmful,  but  gentle  extension  is  undoubtedly  serviceable  as 
a  means  of  diminishing  the  irritation  which  results  from  the  pressure  of  the 
diseased  bones  together  by  the  tonic  contraction  of  the  muscles  (p.  851). 
Extension  thus  employed  is  a  valuable  adjunct  to  complete  rest  in  the  recum- 
bent position,  especially  in  early  acute  cases  and  when  any  symptoms  of  com- 
pression of  the  spinal  cord  are  present.  In  applying  extension  the  head  is 
secured  to  the  upper  part  of  the  bed  by  soft  straps  passing  beneath  the  chin 
and  occiput,  and  a  weight  is  attached  to  the  lower  limbs  by  means  of  strapping 
as  in  the  treatment  of  hip-joint  disease.  Formerly  the  patient  was  kejjt  in 
the  recumbent  position  for  many  months,  seldom  less  than  twelve  or  eighteen, 
till  all  the  acute  symptoms  had  disappeared.  Since  the  introduction  of  the 
treatment  by  the  plaster  jacket  immediately  to  be  described,  this  is  no  longer 
necessary.  If  the  symptoms  are  very  acute,  the  prone  couch  may  be  used  for  a 
short  time,  but  as  soon  as  possible  the  plaster  jacket  should  be  applied  and  the 
patient  allowed  to  move  about. 

Treatment  by  Mechanical  Support. — The  most  efficient  of  all  means 
of  treating  caries  of  the  lower  dorsal  and  lumbar  regions  of  the  spine  is  the 
application  of  the  plaster  of  Paris  jacket  as  recommended  by  Sayre  of  New 
York.    The  following  is  a  brief  summary  of  the  details  of  this  method. 

The  patient  being  stripped  to  the  waist,  a  thin  closely  woven  vest  without 
sleeves  is  drawn  over  the  body.  It  must  be  stretched  so  as  to  lie  perfectly 
smooth,  and   may  be  kept  from  wrinkling  by  a  piece  of  bandage  passing 
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between  the  legs  and  pinned  to  its  lower  edge  in  front  and  behind.  The 
patient  is  then  placed  under  a  tripod  stand,  to  the  apex  of  which  is  attached 
a  block-and-fall  arrangement  carrying  a  horizontal  iron  bar  ;  a  padded  collar 
is  buckled  round  the  head  and  chin,  while  padded  stirrups  are  passed  under 
the  arms  ;  straps  are  then  passed  separately  from  the  collar  and  arm-stirrups 
to  the  iron  bar  above  (Fig.  G09).  By  shortening  or  lengthening  these 
straps,  the  relative  tension  upon  the  head  and  arms  can  be  adjusted  with 


Fig.  (i09. — Application  of  Sayre's  Plaster  Jacket.  Fig.  610.— Sayre's  Jacket 

Applied. 

nicety.  The  indication  that  the  proper  amount  of  extension  has  been  made 
with  the  pulleys  is  the  comfort  experienced  by  the  patient.  He  must  on 
no  account  be  raised  completely  from  the  ground.  When  thus  suspended, 
the  spine  becomes  straighter,  the  ears  are  lifted  from  the  shoulders,  and 
the  diseased  surfaces  of  the  vertebra  are  prevented  from  pressing  upon  one 
another. 

A  thick  towel  folded  should  be  placed  under  the  vest,  over  the  fore  part 
of  the  abdomen.     When  the  case  is  dry,  this  is  drawn  out,  and  thus  space 
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is  left  for  expansion  of  the  abdomen  during  meals.  This  precaution  is  a 
very  important  detail.  Its  omission  may  be  attended  with  very  inconvenient 
consequences. 

Plaster  of  Paris  bandages  are  then  carefully  applied  round  the  body  from 
immediately  above  the  trochanters  to  the  axilte.  Strips  of  thin  perforated 
tin  are  next  placed  by  the  sides  of  the  spine,  and  a  second  layer  of  plaster 
bandages  passed  round  the  whole  (Fig.  610).  The  straps  being  now  removed 
the  patient  is  laid  upon  a  mattress,  great  care  being  taken  to  keep  the  back 
extended  while  he  is  being  moved  lest  the  soft  case  be  broken.  As  soon  as  he 
is  upon  his  back  the  case  must  be  carefully  moulded  to  the  crests  of  the  ilia 
liy  firm  pressure  with  the  hands.  If  there  is  much  projection  of  the  spines  a 
pad  of  soft  lint  or  cotton  wool  must  be  placed  on  each  side  of  the  prominence 
to  prevent  injurious  pressure.  Sayre  strongly  insists  on  the  importance  of 
attention  to  details.  The  bandages  must  be  of  "  crinoline  muslin,"  which 
will  hold  sufficient  plaster  in  its  meshes  ;  the  finest  "  Artist's  plaster  "  must  be 
used  ;  the  woollen  jersey  must  be  elastic,  and  fit  accurately,  and  the  case  must 
be  well  moulded  to  the  body  by  rubbing  with  the  hands.  When  the  case  is 
dry  a  semilunar  piece  may  be  cut  out  under  each  arm  and  over  each  trochanter 
if  necessary.  The  essential  points  to  be  attained  by  this  treatment  are  :  1st, 
To  extend  the  diseased  spine  to  an  extent  sufficient  to  prevent  friction  of  the 
carious  surfaces  against  each  other,  not  attempting,  of  course,  to  correct  the 
angular  deformity  completely  ;  2nd.  To  maintain  the  spine  in  the  extended 
position  by  a  light  and  firm  casing  accurately  moulded  to  the  pelvis  below  so 
as  to  obtain  a  fixed  point  and  closely  embracing  the  thorax  above,  so  that  the 
weight  of  the  head  and  shoulders  may  not  be  liorne  directly  by  the  diseased 
bodies  of  the  vertebrae.  A  well-made  plaster  jacket  may  be  worn  from  two  to 
six  months  without  being  changed. 

Since  the  introduction  of  this  treatment  by  Sayre  various  modifications 
have  been  suggested.  In  young  children  the  tripod  and  pullies  are  un- 
necessary, as  the  jacket  may  be  applied  whilst  the  child  is  held  by  its  mother 
or  an  assistant  in  an  upright  position  with  its  arms  over  its  head.  In  acute 
cases  it  is  wiser  to  avoid  the  upright  position  altogether.  This  may  be  done 
by  cutting  a  number  of  strips  of  plaster  bandage  one  and  a  quarter  times 
the  circumference  of  the  trunk.  These  may  be  wetted  with  equal  parts  of 
mucilage  (B.P.)  and  water,  which  will  delay  the  setting.  A  sufficient  number 
of  these  are  then  arranged  on  a  waterproof  sheet  overlapping  each  other,  as  in 
the  ordinary  many-tailed  bandage.  The  patient,  having  the  woollen  jersey 
applied,  is  lifted  and  laid  upon  the  bandages,  which  are  folded  over  and 
rubbed  smooth.  There  should  be  two  layers  of  bandages,  and  the  strips  of 
perforated  tin  should  be  inserted  between  the  first  and  second  layers.  This 
mode  of  application  avoids  any  risk  of  dangerous  extension  of  the  diseased 
spine.  After  the  application  of  a  well-fitting  plaster  case  there  is  usually  great 
relief  of  pain,  both  in  the  spine  and  in  the  course  of  the  nerves  proceeding 
from  the  affected  region.  The  respiration  commonly  becomes  more  easy. 
If  the  apparatus  fits  with  sufficient  accuracy  the  patient  can  bear  the  erect 
position  and  move  about  without  pain. 

It  is  evident  that  the  jacket  as  above  described  cannot  be  of  any  use  unless 
the  disease  is  situated  below  the  level  of  the  folds  of  the  axilla,  as  above  this 
point  the  bandage  cannot  go.  When  the  disease  is  above  this  point  a  special 
contrivance,  termed  by  Sayre  the  "jury  mast,"  is  required  to  support  the  head 
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(Fig.  611).  This  consists  of  two  bars  of  soft  iron  passing  on  eacli  side  of  the 
spine  and  accui'ately  moulded  to  it,  and  united  between  the  shoulders  by  a  cross 
bar,  from  the  middle  of  which  a  vertical  curved  bar  passes  up  behind  the  neck 
to  above  the  middle  of  the  head.  At  the  end  of  this  is  a  transverse  arched 
bar  of  iron  fixed  on  a  pivot,  so  as  to  allow  of  rotation.  To  this  the  head  is 
suspended  by  a  padded  collar  passing  beneath  the  jaw  and  occiput.  The  two 
upright  bars  are  enclosed  between  the  layers  of  the  plaster  jacket,  and  thus  the 
weight  of  the  head  is  transmitted  directly  to  the  pelvis.  Jackets  made  of 
softened  leather  or  "  poroplastic  "  felt  may  be  used  instead  of  the  plaster 
apparatus.  They  must  be  moulded  to  the  patient,  either  while  he  is  suspended 
or  lying  upon  his  back,  with  the  arms  well  raised  above  the  head.  The  "  jury 
mast"  cau  be  fitted  to  these  if  required. 

For  very  young  children  a  double  Thomas's  hip-splint,  from  the  upper 
transverse  bar  of  which  a  well  padded  head-rest  extends  upwards,  will  be 

found  a  very  efficient  means  of  ensuring  rest.  The 
child  can  be  carried  by  the  nurse  or  moved  in  bed 
without  the  least  disturbance  of  the  spine. 

Phelps  of  New  York  has  introduced  a  wooden 
box-splint  for  the  treatment  of  spinal  disease  in 
young  children,  which  is  highly  spoken  of  by 
Watson  Cheyne,  and  has  the  advantage  that,  if 
necessary,  extension  can  be  used  with  it.  The 
splint  consists  of  a  wooden  trough  in  which  the 
patient  lies,  and  which  at  its  lower  end  is  con- 
tinued into  two  narrow  troughs  for  the  lower 
limbs.  The  box  is  about  six  inches  deep,  and 
must  be  broader  than  the  patient,  so  as  to  allow 
room  for  padding.  The  sides  are  hollowed  out  for 
the  arms,  and  opposite  the  buttocks  the  bottom  of 
the  box  is  cut  away  to  allow  defeecation.  The 
patient  lies  on  a  mattress,  pads  are  arranged 
between  the  patient  and  the  sides  of  the  box,  and  a 
broad  bandage  carried  around  all.  The  feet  are 
bandaged  to  vertical  pieces  of  wood  attached  to  the  ends  of  the  leg-troughs, 
and  if  necessary  elastic  extension  can  be  carried  from  the  head  to  the  upper 
end  of  the  splint.  When  it  is  necessary  to  remove  the  splint,  this  should 
be  done  by  lifting  it  off  the  child  in  the  prone  position. 

Whatever  apparatus  may  be  used  it  is  of  the  utmost  importance  that  the 
patient  should  not  be  allowed  to  dispense  with  proper  support  for  at  least  six 
months  after  all  pain  or  other  signs  of  active  disease  have  disappeared,  other- 
wise he  is  almost  certain  to  suffer  from  a  speedy  relapse. 

As  before  stated,  the  mode  of  treatment  adopted  must  vary  with  the  seat  of 
the  disease,  the  age  and  the  circumstances  of  the  patient.  Treatment  by  the 
recumbent  position  alone  is  almost  impossible  amongst  the  children  of  the 
poor,  as  it  requires  constant  attention  from  a  nurse  and  a  properly  constructed 
couch  which  can  be  wheeled  into  the  open  air  whenever  possible.  Even 
amongst  the  rich  it  is  well  to  combine  the  recumbent  position  with  the  applica- 
tion of  a  leather  or  poroplastic  splint.  For  the  great  majority  of  cases  Sayre's 
plaster  jacket  is  the  most  efficient  apparatus.  It  requires  no  materials  that 
are  not  always  at  hand,  and  can  be  applied  by  the  Surgeon  without  the 


Fig.  Cll. — Apparatus  for  Disease 
of  Cervical  or  Upper  Dorsal 
Spine.  Plaster  Jacket  with 
"  Jury  Mast."  (Sayre.) 
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assistance  of  an  instrument  maker.  Its  only  disadvantages  are  that  it  cannot 
be  taken  ofiF  to  wash  the  patient,  and  that  it  is  apt  to  become  foul  and  sores 
may  foi'm  beneath  it.  In  adults  the  plaster  jacket,  or  one  of  leather  or  poro- 
plastic  should  always  be  conjoined  with^the  recumbent  position.  After  all  acute 
symptoms  have  subsided,  the  poroplastic  or  leather  jacket  will  be  found  much 
superior  to  the  old-fashioned  steel  supports. 

Counter-Irritation  by  means  of  the  actual  cautery  is  occasionally  useful 
in  the  treatment  of  spinal  caries.  The  cases  most  likely  to  be  benefited  in 
this  way  are  those  in  which  the  disease  occurs  in  adults,  and  is  accompanied 
by  much  pain  in  the  early  stages.  The  cautery  should  be  drawn  in  a  line  on 
either  side  of  the  affected  part  of  the  spine.  Nothing  can  lie  more  unscientific 
or  indicate  a  more  profound  ignorance  of  pathology  than  to  employ  counter- 
irritation  after  abscess  has  once  formed. 

The  ordinary  constitutional  treatment  that  is  adopted  in  strumous 
diseases  must  be  employed  in  these  cases.  Much  benefit  will  be  derived  from 
the  use  of  cod-liver  oil,  iron,  the  phosphates,  and  above  all  good  air — country 
or  sea.  As  in  all  other  cases  where  bone  is  diseased,  at  least  three  years  must 
be  devoted  to  the  cure  of  a  case  of  angular  curvature.  But  that  cure  consists 
only  in  the  preservation  of  life,  not  the  removal  of  deformity,  which  is 
necessarily  permanent. 

Treatment  of  Spinal  Abscess. — The  formation  of  abscess  should,  if 
possible,  be  prevented  by  the  employment  of  the  means  above  described. 
Should  suppuration  unfortunately  take  place,  the  danger  is  greatly  increased. 
A  chronic  abscess  connected  with  caries  of  the  spine  should  never  be  allowed 
to  point  or  burst  spontaneously.  It  must  be  opened  or  the  pus  evacuated  in 
some  way  as  soon  as  it  has  arrived  at  a  point  at  which  it  can  be  clearly 
recognised  and  safely  reached. 

The  various  methods  of  treatment  of  chronic  abscess  have  already  been 
considered  in  Vol.  I.,  p.  263  et  seq.,  so  that  it  will  be  necessary  now  merely  to 
indicate  the  chief  considerations  which  determine  the  Surgeon  in  his  choice. 

Simple  aspiration  is  now  rarely  employed,  for  although  in  a  certain  number 
of  cases  the  pus  does  not  reaccumulate,  the  method  is  too  uncertain  to  be 
recommended.  It  may,  however,  be  sometimes  useful  to  aspirate  a  very  large 
abscess  once  or  twice  before  opening  and  draining  it,  so  that  the  cavity  may 
shrink  and  the  early  discharge  be  less  profuse.  Aspiration  is  a  much  more 
efficient  method  if,  after  the  pus  has  been  withdrawn,  the  abscess  cavity 
is  flushed  out  with  water  sterilized  by  boiling,  and  injected  with  iodoform 
emulsion  (Vol.  I.,  p.  264).  A  far  more  useful  method  of  treatment,  and  one 
which  should  be  followed  in  the  large  majority  of  cases,  consists  in  openiii.o- 
the  abscess,  thoroughly  flushing  out  and  scraping  its  inner  surface,  so  iis 
to  remove  as  much  as  possible  of  the  caseous  material  which  it  contains,  and 
then  completely  closing  the  wound.  This  plan  is  available  for  almost  all 
cases,  except  those  in  which  the  abscess  is  on  the  point  of  bursting.  A  short 
incision  is  made  into  the  abscess  in  such  a  position  that  all  parts  of  its  cavity 
can  best  be  reached.  Thus  for  psoas  abscess  the  opening  should  be  made 
close  above  Poupart's  ligament  external  to  the  line  of  the  vessels.  Before  the 
pus  escapes  the  finger  should  be  introduced  so  that  the  cavity  may  be  explored 
while  its  walls  are  still  tense.  In  dorsal  or  lumbar  abscesses  the  finger  may 
possibly  be  made  to  reach  the  diseased  spine,  and  if  a  sequestrum  be  felt  it 
.might  be  removed.    The  pus  is  next  evacuated,  and  then  the  cavity  is  flush'^d 
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with  water  sterilized  by  boiling  and  scraped  with  a  Volkmann's  spoon  or  Barker's 
flushing  curette.  In  the  case  of  a  psoas  abscess  care  must  be  taken  in  treating 
those  parts  of  the  cavity  which  lie  close  to  the  periosteum.  Small  sponges  on 
long  holders  are  also  useful  for  the  removal  of  the  tuberculous  material. 
Finally,  after  drying  the  cavity  as  thoroughly  as  possible,  an  ounce  of  10  per 
cent,  iodoform  emulsion  is  introduced  and  the  incision  closed  by  sutures, 
including  any  muscular  layers  which  have  been  divided.  A  wool  dressing 
should  be  so  arranged  as  to  obliterate  the  cavity  of  the  abscess  as  thoroughly 
as  possible. 

After  this  treatment,  more  or  less  serous  exudation  necessarily  occurs  into 
the  remaining  cavity,  but  in  many  cases  it  is  quickly  absorbed.  If,  however, 
tlie  fluid  increase,  it  should  be  withdrawn  by  an  aspirator,  and  often  it  will  not 
reaccumulate.  In  cases  in  which  suppuration  continues  the  same  treatment 
may  sometimes  be  repeated  with  success,  but  drainage  will  usually  be 
required. 

Drainage  of  these  large  abscesses  should,  as  far  as  possible,  be  avoided,  for 
it  is  attended  with  many  risks  and  inconveniences.  Although  excellent  results 
have  been  obtained  by  aseptic  drainage,  the  treatment  involves  repeated 
dressings,  and  a  long  period  of  confinement  to  the  recumbent  position.  The 
difficulty  of  ensuring  asepsis  is,  however,  great,  for  the  patients  are  often 
children,  the  discharge  profuse,  and  the  opening  in  many  cases  necessarily  iu  an 
inconvenient  position.  The  patient  is  thus  exposed  to  the  risk  of  septic 
poisoning  and  hectic,  with  persistent  and  profuse  suppuration  kept  up  by 
putrefactive  changes  occurring  in  the  pus. 

In  certain  cases,  however,  drainage  is  unavoidable,  and  should  be  resorted 
to  if  the  abscess  is  already  on  the  point  of  bursting,  or  if  other  methods  have 
been  tried  without  success.  The  drainage  must  be  free,  and  the  opening 
should  be  made  in  a  dependent  position,  and  as  far  as  possible  from  sources  of 
contamination.  In  draining  a  psoas  abscess  the  point  usually  selected  is  above 
the  outer  part  of  Poupart's  ligament ;  an  opening  at  the  inner  side  of  the 
thigh  is  rarely  efficient,  owing  to  the  narrowness  of  the  sac  of  the  abscess 
where  it  passes  beneath  the  femoral  vessels,  and  is  very  unfavourably  placed  for 
maintaining  asepsis.  If  the  drainage  ft'om  the  anterior  opening  into  a  psoas 
abscess  is  imperfect  a  counter-opening  behind  is  often  most  useful.  This  may 
be  made  at  the  outer  edge  of  the  erector  spinse,  or,  if  the  abscess  occupies  the 
iliac  fossa  just  above  the  iliac  crest  opposite  the  interval  between  the  external 
oblique  and  the  latissimus  dorsi. 

In  some  cases  of  caries  of  the  lower  dorsal  or  lumbar  vertebrte  with  psoas 
abscess,  the  incision  may  conveniently  be  made  in  the  loin,  as  suggested 
by  F.  Treves,  and  then  in  addition  to  obtaining  very  direct  drainage  it  may  be 
possible  to  examine  the  diseased  vertebrae  with  the  finger.  A  vertical  incision 
is  made  in  the  space  between  the  last  rib  and  the  ilium  immediately  internal 
to  the  outer  edge  of  the  erector  spinse ;  this  muscle  is  exposed  and  drawn 
towards  the  middle  line,  and  the  quadratus  lumborum  may  then  be  cut  through 
close  to  the  transverse  processes.  The  finger  may  now  be  thrust  inwards  along 
the  anterior  surface  of  a  transverse  process,  so  as  to  avoid  the  situation  of  the 
lumbar  arteries.  The  tense  sac  of  the  abscess  may  then  be  felt.  It  is  best 
opened  by  thrusting  a  pair  of  polypus  forceps  through  its  wall  and  expanding 
the  blades.  As  soon  as  the  pus  flows,  the  finger  may  follow  the  forceps  and 
feel  for  sequestra.    This  mode  of  opening  has  now  been  frequently  adopted 
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with  satisfactory  results,  and  in  suitable  cases  is  certainly  to  be  recommended. 
After  a  lumbar  or  psoas  abscess  has  been  opened  for  some  time,  and  the  dis- 
charge reduced  to  a  very  small  amount,  the  patient  may  be  allowed  to  move 
about  with  a  proper  plaster  support,  through  which  an  opening  may  be  made 
opposite  the  sinus  for  dressing  the  wound  ;  or  a  poroplastic  or  leather  support 
may  be  made  which  can  be  removed  when  necessary.  Antiseptic  dressing  must 
be  continued  as  long  as  any  discharge  persists. 

The  Treatment  of  Paraplegia  in  spinal  caries  must  be  based  upon  the 
important  fact  that  the  pressure  is,  in  the  large  majority  of  cases,  due  to 
inflammatory  products,  and  not  to  displacement  of  the  bones.  The  treatment 
must  therefore  be  directed  to  the  removal  of  all  causes  which  tend  to  increase 
the  inflammatory  processes  in  the  neighbourhood  of  the  bone  disease.  Of 
these  causes  the  most  important  are  the  weight  of  the  upper  part  of  the  body 
and  tonic  contraction  of  the  muscles.  These  must  therefore  be  counteracted 
by  applying  extension  to  the  spine  in  the  recumbent  position.  The  applica- 
tion of  weight  extension  has  already  been  described  at  p.  491,  but  perhaps  in 
cases  of  paraplegia  elastic  extension,  as  advocated  by  Horsley,  is  more  efficient. 
This  can  readily  be  done  by  means  of  india-rubber  "  accumulators  "  attached 
to  the  extremities  of  the  patient's  body  and  to  the  upper  and  lower  end  of  the 
bed  respectively.  The  upper  accumulators  are  fixed  to  the  head  by  straps 
beneath  the  chin  and  occiput,  and,  unless  the  disease  be  cervical,  to  soft  bands 
passing  round  the  armpits  ;  the  lower  ones  are  fixed  to  a  pelvic  band  or  to 
anklets.  During  this  treatment  the  limbs  should  be  rubbed  to  maintain  their 
nutrition.  By  the  employment  of  these  means  recovery  slowly  occurs  in  tljc 
majority  of  cases,  but  the  process  is  a  tedious  one,  and  many  months  often 
elapse  before  any  signs  of  returning  power  manifest  themselves.  The  cure  of 
cases  of  compression  paraplegia,  resisting  other  treatment,  by  operative  inter- 
ference may  justly  be  considered  one  of  the  triumphs  of  modern  surgery.  In 
1883  Maceweu  operated  upon  a  boy  who  was  the  subject  of  complete  paraplegia, 
with  incontinence  of  urine  and  fiBoes,  of  two  years'  duration.  He  removed 
the  lamina  of  the  5th,  6th,  and  7th  dorsal  vertebrte,  and  exposed  a  fibrous 
mass  one-eighth  of  an  inch  in  thickness,  which  was  dissected  off  the  outer 
surface  of  the  dura  mater.  Improvement  began  twenty-four  hours  later,  and 
after  six  months  the  patient  could  walk.  Five  years  after  the  operation  the 
boy  was  playing  football  at  school.  Of  four  other  cases  in  which  laminectomy 
was  performed  by  Macewen  two  w-ere  successful ;  one  died  a  week  after  the 
operation,  and  one  after  eight  months  from  general  tuberculosis.  Macewen's 
cases  were  not  published  until  1888,  but  in  the  meanwhile  other  Surgeons  had 
adopted  the  same  treatment,  and  among  those  who  have  proved  its  utility  in 
suitable  cases  are  Horsley,  Ohipault,  Thorburn,  Arbuthnot  Lane,  Abbe  and 
others.  Chipault  in  1890  was  able  to  collect  35  cases  in  which  laminectomy 
was  performed  for  the  relief  of  paraplegia  complicating  spinal  caries;  of  these 
20  were  cured  or  markedly  improved,  and  10  died,  but  only  three  or  four  deaths 
could  be  attributed  directly  to  the  operation.  In  successful  cases  sensation,  if 
impaired  or  lost,  returns  before  motion,  and  the  sphincters  recover  early.  In 
unsuccessful  cases  either  no  improvement  occurs,  or  a  temporary  improvement  is 
followed  by  a  relapse.  The  operation  has  proved  more  successful  in  children 
than  in  adults.  Of  75  cases  collected  by  Lloyd  of  New  York,  20  were  adults, 
;i9  were  children,  and  in  the  remainder  the  age  was  not  noted.  Of  the  20  adults, 
13  died  at  varying  periods  after  the  operation  ;  of  the  39  children  16  died. 
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In  considering  the  indications  for  the  operation  of  laminectomy  it  may  be 
laid  down  as  a  general  rule  that  it  can  rarely  be  justifiable  until  a  fair  trial  has 
been  given  to  the  methods  of  treatment  above  described.  If,  however,  in  spite 
of  thorough  rest  and  the  employment  of  extension  in  the  early  stages  the 
symptoms  are  obviously  increasing,  or  if  in  long-standing  cases  the  treat- 
ment is  not  followed  by  improvement,  the  results  hitherto  obtained  by  opera- 
tion certainly  justify  the  Surgeon  in  having  recourse  to  it.  In  a  successful  case 
of  Thorburn's  the  operation  was  undertaken  on  account  of  the  presence  of 
secondary  chest  complications  ;  in  another,  which  ended  fatally,  for  the  relief 
of  severe  girdle  pain  which  resisted  all  other  treatment.  Chipault  insists  upon 
the  advantages  of  laminectomy  in  those  rare  instances  in  which  the  pressure  is 
due  to  disease  of  the  posterior  arches  of  the  vertebree,  for  then  the  disease  can 
be  thoroughly  removed  and  the  pressure  relieved  by  the  one  procedure.  The 
operation  is  not  justifiable  if  there  are  any  signs  of  general  tuberculosis  or  of 
active  tuberculous  disease  in  other  parts  of  the  body. 

The  operation  must  be  conducted  on  the  same  lines  as  when  performed  for 
injury  to  the  spine  (Vol.  I.  p.  815).  The  incision  should  be  so  placed  that  its 
centre  lies  over  the  most  prominent  spinous  process,  and  this,  together  with  the 
spines  and  laminae  of  the  vertebra  above  and  below,  should  be  removed.  The 
condition  of  the  tissues  around  the  dura  mater  must  now  be  carefully  inves- 
tigated. In  some  cases  the  pressure  is  due  to  dense  inflammatory  tissue  which 
must  be  cautiously  divided  in  the  middle  line  and  dissected  from  the  theca. 
The  latter  should  not  be  opened,  and  damage  to  the  nerves  must  be  carefully 
avoided.  In  many  cases,  however,  the  pressure  is  due  to  a  small  abscess 
projecting  into  the  front  of  the  canal  (p.  485).  This  will  appear  as  a  small 
reddish  or  yellowish  swelling,  and  should  be  opened  from  one  side  of  the  cord 
and  scraped  out  with  a  sharp  spoon.  A  drainage-tube  is  then  inserted  into 
the  abscess  cavity  and  the  wound  sutured  and  dressed  antiseptically.  The 
operation  can  be  of  little  service  in  those  rare  cases  in  which  the  compression 
is  caused  by  bony  displacement,  or  is  due  to  extension  of  the  tuberculous 
disease  to  the  membranes  or  even  to  the  cord  itself. 

DISEASE    OF    THE    CERVICAL  SPINE. 

Caries  of  the  cervical  spine  presents  several  points  requiring  special 
consideration.  It  is  much  less  frequent  than  in  the  dorsal  and  lumbar 
regions. 

The  most  marked  symptoms  are  pain  and  rigidity.  The  pain  is  increased 
by  the  slightest  movement  so  that  the  child  may  instinctively  endeavour  to 
prevent  this  by  steadying  the  head  with  the  two  hands.  In  attempting  to  look 
round  the  eyes  only  are  moved  or  the  whole  body  is  rotated.  The  position  of 
the  head  varies  in  different  cases  :  thus  it  may  be  held  stiffly  erect  or  more 
often  it  is  inclined  laterally  ;  less  frequently  there  is  marked  flexion  or  even 
over-extension.  Pressure  on  the  vertex  often  causes  great  pain.  Owing  to 
the  direction  of  the  natural  curve  in  this  region  and  the  shallowness  of  che 
bodies  of  the  cervical  vertebrje  extensive  disease  may  occur  without  any  angular 
excurvation,  the  first  effect  of  destruction  of  the  bodies  being  to  obliterate  the 
normal  curve. 

Disease  of  the  Articulations  between  the  Atlas  and  Axis,  and 
between  the  Atlas  and  Occipital  Bone  constitutes  oue  of  the  most  serious 
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forms  of  cervical  caries.  As  the  chief  movements  of  the  head  take  place  in 
this  position  pain  and  rigidity  are  very  early  symptoms  and  the  patient 
presents  a  characteristic  and  distressing  appearance.  The  disease  is  especially 
apt  to  destroy  one  or  both  of  the  articulations  between  the  atlas  and  axis,  but 
the  occipito-atlantal  joints  may  be  affected.  In  these  cases  gradual  dislocatioa 
may  occur,  and  sudden  displacement  with  fatal  compression  of  the  cord  is  an 
accident  to  be  carefully  guarded  against.  Of  32  cases  of  dislocation  collected 
by  Lanuelongue  the  atlanto-axial  articulations  were  affected  in  27,  the 
occipito-atlantal  in  3,  and  both  in  2  cases.  The  most  common  form  is 
the  forward  displacement  of  the  atlas  upon  the  axis,  whilst  when  the 
occipito-atlantal  joint  is  diseased  one  condyle  may  be  dislocated  forward. 
Displacement  of  the  odontoid  process  backwards  may  result  from  destruction 
of  the  transverse  ligament  of  the  atlas,  or  from  caries  of  the  body  of  the 
axis. 

Slow  compression  of  the  cord  in  the  cervical  region  may  result  in  complete 
paralysis  of  all  the  limbs,  and  death  is  likely  to  result  from  interference  with 
the  respiratory  movements.  x'Vmong  the  early  symptoms  of  cervical  caries  are 
often  the  referred  pains  caused  by  irritation  of  the  nerve  roots  ;  these  may 
extend  to  the  shoulder  and  down  the  upper  limb  or  be  situated  in  the  side  of 
the  neck  and  along  the  distribution  of  the  great  occipital  nerve. 

Great  care  must  be  taken  not  to  confound  the  disease  in  its  early  stages 
with  simple  muscular  torticollis.  In  connexion  with  rheumatism  a  condition 
of  painful  rigidity  of  the  cervical  spine  is  sometimes  met  with  in  children 
which  can  be  distinguished  from  commencing  caries  only  by  its  course  and 
the  effect  of  treatment.  Hysterical  contractions  of  the  lateral  and  posterior 
cervical  muscles  can  usually  be  recognised  by  their  association  with  other 
hysterical  phenomeua  and  by  examination  under  an  auEesthetic.  Rheumatoid 
arthritis  of  the  cervical  spine  occurs  late  in  life,  runs  a  chronic  course  and  is 
not  attended  with  the  muscular  rigidity  of  cervical  caries. 

Where  suppuration  occurs  the  abscess  may  come  to  the  surface  in  the 
posterior  part  of  the  neck,  but  more  often  it  forms  on  the  front  of  the  spine 
behind  the  pharynx. 

Retro-pharyngeal  abscess  may  form  as  a  consequence  of  disease  either  of 
the  bodies  of  the  upper  cervical  vertebraj,  or  the  articulations  of  the  first  two. 
It  commences  with  induration  and  swelling  of  the  areolar  tissue  at  the  back 
of  the  pharynx.  Subsequently  the  swelling  becomes  softer  and  fluctuation 
perceptible.  The  posterior  wall  of  the  pharynx  is  pushed  forwards  against 
the  posterior  nares,  giving  a  peculiar  nasal  tone  to  the  voice,  and  if  the 
abscess  be  large  it  may  cause  difficulty  in  bi'eathing  and  swallowing.  The 
formation  of  retro-pharyngeal  abscess  in  young  people  should  always  lead  to 
an  examination  of  the  cervical  spine,  although  suppuration  in  this  position 
may  undoubtedly  occur  irrespectively  of  bone  disease  (see  Chap.  LVIL).  The 
abscess  may  burst  into  the  pharynx  or,  guided  outwards  by  the  prevertebral 
layer  of  the  cervical  fascia,  it  passes  behind  the  carotid  sheath  to  the  side  of 
the  neck,  where  it  usually  appears  at  the  posterior  border  of  the  sterno- 
mastoid.  In  rare  cases  the  abscess  burrows  downwards,  and  reaches  the 
superior  mediastinum. 

The  Treatment  of  Disease  of  the  Cervical  Spine  must  l  >e  conducted  on 
the  same  principles  as  that  of  angular  curvature,  by  absolute  rest  and  attention 
to  the  general  health.    The  actual  cautery  may  sometimes  be  of  use  in  adults 
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before  suppuration  has  taken  place.  When  there  is  much  pain  it  must  be 
applied  on  each  side  of  the  spine  at  the  back  of  the  neck.  As  great  and 
immediate  danger  may  result  from  the  sudden  displacement  of  the  vertebra 
and  consequent  compression  of  the  cervical  cord,  the  head  requires  to  be 
steadied  by  proper  apparatus,  calculated  to  support  and  steady  its  movements. 
Sayre's  jacket  with  the  "  jury  mast  "  (Fig.  611)  is  he  most  efficient  apparatus 
for  disease  below  the  first  two  vertebrae.  A  leather  splint  embracing  the 
shoulders  and  the  upper  part  of  the  chest  and  back  fitted  with  a  broad  collar 
for  the  neck  and  a  support  for  the  chin  and  occiput  will  be  found  to  suit 
many  cases.  In  disease  of  the  atlas  and  axis,  the  head  must  be  fixed  absolutely 
so  that  no  movement  is  possible.  The  patient  should  be  confined  to  bed  in  the 
recumbent  position,  with  a  heavy  sand-bag  on  each  side  of  the  head  and  a 
small  pillow  beneath  the  neck.  Gentle  weight  extension  by  means  of  a  collar 
holding  on  the  chin  and  occiput  attached  to  a  cord  passing  through  a  pulley 
at  the  head  of  the  bed  is  often  useful  in  relieving  pain.  "When  the  acute 
symptoms  subside,  an  apparatus,  such  as  is  represented  in  Fig.  315,  Vol.  I., 
may  be  applied. 

Eetro-pharyngeal  abscess  is  a  serious  complication,  for  when  it  bursts  into 
the  pharynx  it  empties  itself  imperfectly,  and  decomposition  of  the  discharges 
ensues,  thus  perpetuating  the  disease.  To  avoid  this,  J.  Chiene  of  Edinburgh 
recommends  that  it  should  be  opened  early,  when  possible,  by  an  incision 
made  behind  the  sterno-mastoid.  The  carotid  vessels  and  pneumogastric 
nerve  must  be  pushed  forwards  without  injuring  the  sheath  of  fascia  in  which 
they  are  enclosed.  The  abscess  can  thus  be  treated  antiseptically.  In  this 
way  Chiene  successfully  treated  a  large  abscess  containing  eight  ounces  of  pus. 

OTHER    DISEASES    OF    THE  SPINE. 

Gumiuata  of  the  Spine. — Cases  of  partial  destruction  of  the  bodies  of 
the  vertebra  by  the  formation  of  syphilitic  gummata  commencing  beneath 
the  periosteum  have  been  recorded.  The  disease  closely  resembles  ordinary 
caries  of  the  spine ,  in  its  symptoms,  and  the  diagnosis  can  be  made  only  by 
the  history,  and  the  co-existence  of  other  syphilitic  affections.  The  treatment 
is  mechanical  support  in  addition  to  the  ordinary  internal  remedies. 

Bheumatoid  Arthritis  may  affect  the  spine.  The  intervertebral  discs 
atrophy  and  bony  outgrowths  form  from  the  bodies  which  may  bridge  over 
the  spaces  between  them.  The  natural  movements  are  thus  restricted. 
Beyond  this  it  causes  no  very  definite  symptoms,  and  it  requires  no  special 
treatment. 

Tumours  of  the  Spine. — The  bodies  of  the  vertebrae  are  not  uncommonly 
the  seat  of  secondary  carcinomatous  growths.  Primary  sarcomata  also  are 
occasionally  met  with.  The  symptoms  are  pain,  usually  very  severe,  localized 
at  one  spot  in  the  spine,  followed  after  a  time  by  some  excurvation.  The 
tumour  projects  sooner  or  later,  if  the  patient  survives  sufficiently  long,  into 
the  spinal  canal  and  compresses  the  cord,  causing  paraplegia.  Except  in  cases 
in  which  the  tumour  is  secondary  the  diagnosis  from  dry  caries  is  scarcely 
possible.  Early  supervention  of  paraplegia,  with  slight  excurvation,  in  a 
patient  past  middle  life,  would,  however,  suggest  the  presence  of  a  tumour. 

Davies-Colley  has  recorded  a  case  in  which  a  fibro-sarcoma,  growing  from 
the  laminte  of  the  fifth  and  sixth  dorsal  vertebrae,  had,  by  its  pressure  on  the 
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cord,  produced  almost  complete  paralysis  and  impairment  of  sensation  in  the 
lower  limbs,  with  paresis  of  the  bladder.  Complete  recovery  followed  the 
removal  of  the  growth. 

Caselli  successfully  removed  an  osteoma  projecting  into  the  spinal  canal 
from  the  posterior  arch  of  tlie  fifth  dorsal  vertebra.  The  symptoms,  which 
consisted  of  girdle-pains,  paresis  of  the  lower  limbs,  sensory  disturbances,  and 
weakness  of  the  bladder  and  rectum,  underwent  great  improvement  after  the 
operation. 

Tumours  within  the  Spinal  Canal. — Tumours  within  the  spinal  canal 
may  arise  inside  or  outside  the  dura  mater.  Outside  the  dura  mater  lipomata 
are  most  common,  though  these  are  rare.  Within  the  dura  mater  syphilitic 
gummata,  sarcomata,  myxomata,  and  psammomata  are  occasionally  met  with, 
and  fatty  tumours  have  been  found  in  a  few  cases.  The  symptoms  produced 
by  these  growths  are  those  of  slow  compression  of  the  cord,  for  which  I  must 
refer  the  reader  to  works  on  medicine.  If  unrelieved  by  treatment  they 
inevitably  cause  death,  and  syphilitic  gummata  alone  are  influenced  by  drugs. 
Writing  in  188(1,  Gowers  suggested  that  Surgery  might  ultimately  be 
able  to  cope  with  meningeal  tumours,  those  actually  implicating  the  cord 
being  of  course  beyond  the  reach  of  operative  interference.  In  1887  a  middle 
aged  man  came  under  his  care  with  symptoms  of  a  tumour  compressing  the 
cord  in  the  upper  dorsal  region,  causing  almost  complete  paraplegia  and 
anajsthesia  below  the  level  of  the  fifth  dorsal  nerve.  On  June  9th,  1887, 
Victor  Horsley  undertook  its  removal.  The  spines  and  laminte  of  the  third, 
fourth,  and  fifth  dorsal  vertebrse  were  cut  away,  the  dura  mater  opened,  and  a 
myxoma  removed,  which  was  pressing  on  the  right  side  of  the  cord.  On 
January  28th,  1888,  the  patient  was  exhibited  at  the  Medico-Chirurgical 
Society,  having  completely  recovered  from  all  his  symptoms  except  a  little 
stifi'ness  in  the  legs.  The  wound  was  soundly  healed,  and  no  artificial  support 
was  required. 

Since  this  time  several  cases  have  been  recorded  in  which  an  operation  has 
l)een  undertaken  for  the  removal  of  tumours  within  the  spinal  canal.  In 
ITorsley's  second  case  the  patient  died  of  shock.  The  most  successful  is  one 
by  Rehn.  In  this  case  a  lymphangioma  compressing  the  cauda  equina  had 
produced  paresis  of  the  lower  limbs,  bladder,  and  rectum,  with  severe  pains 
and  loss  of  knee  jerks.  The  tumour  was  removed,  and  the  patient  recovered 
power,  so  that  he  was  able  to  return  to  his  work.  White  of  New  York 
operated  on  a  case  in  which  pai'aplegia  was  thought  to  be  due  to  an  intra- 
spinal tumour  ;  no  tumour  was  found,  but  recovery  followed  the  removal  of 
some  dense  tissue  around  the  dura  mater  and  the  separation  of  adhesions 
within  it.  Abbe  removed  a  sarcoma  from  outside  the  dura  mater,  but  the 
patient  died  on  the  ninth  day. 

The  results  thus  far  obtained  certainly  justify  an  exploratory  operation 
when  the  diagnosis  of  intraspinal  tumour  is  warranted  by  the  symptoms.  Of 
a  series  of  eight  cases,  in  two  the  removal  of  the  tumour  was  followed  by  cure, 
in  two  by  death,  and  in  one  by  recovery  without  relief  ;  in  one  case  of  tumour 
projecting  into  the  front  of  the  canal,  no  attempt  was  made  to  remove  it,  but 
the  patient's  pain  was  relieved  ;  of  two  cases  in  which  no  actual  tumour  was 
found,  one  recovered,  and  the  other  died. 
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DISEASES    OF  BURSiE. 

The  bursas  which  naturally  exist,  either  under  the  skin,  beneath  the  muscles 
and  ligaments,  or  around  tendons,  are  subject  to  various  diseases.  These  sacs 
are  sometimes  developed  from  continued  friction  in  situations  where  they  are 
not  naturally  met  with  :  thus,  for  instance,  bursse  have  been  found  at  the 
projecting  point  of  a  hump-back,  on  the  prominent  parts  of  club-feet,  or  at  the 
extremity  of  a  stump.    These  abnormal  bursis  also  may  become  diseased. 

Situations  in  which  Bursse  exist. — Bursas  are  either  deep-seated  or 
subcutaneous.  The  deep  bursse  are  as  a  rule  more  perfectly  developed,  closely 
resembling  true  synovial  sacs,  and  in  many  cases  communicating  with  the 
cavity  of  a  neighbouring  articulation.  The  subcutaneous  burste,  situated  over 
prominent  bony  points,  appear  to  be  little  more  than  enlarged  areolar  spaces, 
and  are  in  most  places  acquired  after  birth  as  the  result  of  friction.  The  fol- 
lowing are  among  the  most  important  situations  of  the  bursje.  On  the  front 
of  the  neck,  according  to  Verneuil,  there  are  three  bursse,  one  in  front  of  the 
pomum  Adami  ;  one  in  the  thyro-hyoid  space,  extending  to  the  under  surface 
of  the  hyoid  bone,  beneath  the  sterno-hyoid  muscles  ;  and  another  above  the 
hyoid  bone  between  the  genio-hyoid  and  genio-hyoglossus  muscles  of  the 
opposite  sides.  Beneath  the  deltoid  and  the  acromion  process  is  a  large  bursa, 
often  communicating  with  the  shoulder- joint.  In  the  neighbourhood  of  the 
elbow  are  a  large  subcutaneous  bursa  over  the  olecranon,  and  a  small  one 
between  the  biceps  tendon  and  the  bone  immediately  above  the  insertion  of 
the  muscle.  In  the  neighbourhood  of  the  hip  are  three  bursas  about  the 
great  trochanter  :  a  large  one  between  it  and  the  gluteus  maximus,  and  two 
smaller  sacs  between  the  smaller  glutei  and  the  bone.  Another  bursa  of  con- 
siderable size  lies  over  the  tuberosity  of  the  ischium.  In  front  of  the  joint  is 
a  bursa  beneath  the  psoas  and  iliacus  muscles,  frequently  communicating  with 
the  cavity  of  the  articulation.  In  the  neighbourhood  of  the  knee  there  are 
three  bursae  in  front  :  two  over  the  patella,  and  one  beneath  the  ligamentum 
patellae,  between  it  and  the  upper  part  of  the  tibia.  The  large  bursa  patellae 
lies  beneath  the  deep  fascia,  but  a  smaller  one  is  found  over  this  betvveen  the 
fascia  and  the  skin.  Occasionally  the  upper  part  of  the  synovial  pouch  of 
the  knee  is  shut  oflF  from  the  general  cavity  of  the  joint,  and  forms  a  separate 
bursa  beneath  the  extensors.  In  the  ham  there  is  a  large  bursa  between  the 
semimembranosus  and  the  inner  head  of  the  gastrocnemius  which  frequently 
commnnicates  with  the  joint ;  a  smaller  bursa  on  the  outer  side,  between  the 
outer  head  of  the  gastrocnemius  and  the  bone  ;  another  between  the  biceps 
tendon  and  the  external  lateral  ligament  ;  and  others  beneath  the  semimem- 
branosus, the  popliteus,  and  the  sartorius,  gracilis  and  semitendinosus — 
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between  these  muscles  and  the  bone.  At  the  heel  there  is  a  large  bursa 
between  the  tendo  Achillis  and  the  os  calcis.  The  above  bursEe  are  all  well- 
developed  and  constantly  present,  and  are  those  most  liable  to  disease  ;  but  in 
addition  to  these  a  number  of  less  perfectly  formed  subcutaneous  sacs  are  met 
with  in  all  parts  of  the  body.  The  most  important  of  these  are  in  the 
following  situations  : — behind  the  angle  of  the  lower  jaw,  on  the  symphysis 
of  the  chin  ;  on  the  acromion,  the  external  and  internal  condyles  of  the 
humerus,  the  styloid  processes  of  the  ulna  and  radius  ;  on  the  dorsal  surface 
of  the  metacarpo-phalangeal  articulations,  and  on  the  dorsal  aspect  of  the 
phalangeal  articulations  ;  on  the  anterior  superior  spine  of  the  ilium ;  on  each 
condyle  of  the  thigh-bone,  the  tuberosity  of  the  tibia,  the  two  malleoli,  the 
dorsal  aspect  of  the  toes,  and  on  the  plantar  aspect  of  the  heads  of  the  first 
and  fifth  metatarsal  bones. 

Morbid  Alterations. — The  continued  irritation  of  bursse  by  pressure  may 
cause  them  to  enlarge  and  to  undergo  various  changes  in  structure.  Enlarge- 
ment of  the  bursas  in  particular  situations  is  often  connected  with  special 
employments,  by  which  pressure 

is  exercised  upon  certain  parts  of  ^ 
the  body:  thus  frequent  kuoeling  j  \ 


The  following  pathological  con- 
ditions may  occur  in  the  bursEe  in  any  part  of  the  body  : — 

1.  The  bursa  may,  in  consequence  of  continued  pressure  or  irritation, 
become  simply  enlarged  and  filled  by  the  excessive  secretion  of  a  clear  straw- 
coloured  serous  fluid.    This  is  termed  Dropsy  of  the  Bursa. 

2.  Acute  inflammation  may  take  place  in  the  bursa  with  or  without  previous 
enlargement.  Suppuration  often  occurs,  and  when  the  swelling  is  opened, 
fluid,  consisting  of  an  admixture  of  the  bursal  secretion  and  pus,  escapes. 
The  bursa,  when  its  contents  have  suppurated,  may  either  give  way  externally, 
pointing  like  an  ordinary  abscess,  and  the  integuments  covering  it  sloughing  ; 
or  the  pus  may  escape  subcutaneously  beneath  the  deep  fascia,  and  form  a 
widely  spreading  abscess  around  the  part. 

3.  The  enlarged  bursa  may  contain  a. dark  fluid,  usually  of  a  brownish 
colour,  with  a  large  number  of  small  flattened  elongated  bodies  of  about  the 
size  of  gTains  of  rice  or  of  melon-seeds,  floating  in  it.  The  wall  of  the  bursa 
is  thickened  and,  according  to  Nicaise,  the  presence  of  tubercle  nodules  has  in 
some  cases  been  demonstrated  in  the  dense  fibroid  tissue  of  which  it  is  com- 
posed. The  "  melon-seed  bodies  "  are  of  a  fibroid  structure,  and  their  mode  of 
origin  is  not  certain.  They  have  been  supposed  to  be  formed  in  some  cases 
by  a  fibrinous  exudation  into  the  cavity  of  the  bursa,  their  peculiar  form 


will  occasion  enlargement  of  the 
bursa  patellte,  hence  called 
"  housemaid's  knee  ;  "  miners  are 
subject  to  an  enlargement  of  the 
bursa  lying  over  the  olecranon, 
hence  called  "miner's  elbow" 
(Fig.  612)  ;  and  hand- weavers* 
to  the  same  condition  in  that 
over  the  tuberosity  of  the  isch- 
ium, giving  rise  to  "  weaver's 
bottom." 


Fig.  612. — Enlarged  Bursa  over  Olecranon — Miner's  Elbow. 
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being  the  result  of  the  movemeot  of  the  part.  In  other  cases  they  have  been 
supposed  to  arise  froru  villous  growths  similar  to  those  observed  in  the 
synovial  membranes  of  joints.  That  they  may  be  formed  from  extravasated 
blood  also  seems  probable  from  the  fact  that  Shattock  has  discovered  crystals 
of  hjematoidin  in  some  of  the  specimens  in  the  museum  of  University  College. 
The  fluid  is  sometimes  found  to  contain  cholesterine. 

4.  The  wall  of  the  bursa  may  gradually  become  thickened  by  a  growth  of 
dense  fibroid  tissue,  until  the  tumour  becomes  perfectly  solid,  or  at  most 
contains  but  a  small  cavity  with  a  little  serous  fluid  iu  its  centre.  The  section 
of  a  bursa  thus  solidified  presents  a  laminated  or  foliated  appearance.  This 
condition  is  in  many  cases  an  effect  of  syphilis. 

5.  Occasionally  in  gout,  bursse  may  become  the  seat  of  a  deposit  of  urate  of 
soda.    This  is  most  commonly  met  with  in  the  bursa  over  the  olecranon. 

6.  In  rare  instances  a  gumma  may  take  origin  from  the  wall  of  a  bursa  and 
occupy  its  interior.  Softening  occurs,  and  as  the  result  of  ulceration  of  the 
overlying  tissues  sinuses  are  left  leading  into  the  broken  down  growth. 

7.  Tuberculous  disease  of  a  bursa  may  result  in  the  distension  of  the  cavity 
by  a  mass  of  pulpy  granulation-tissue,  which  eventually  undergoes  caseation 
with  the  formation  of  a  chronic  abscess. 

The  symptoms  of  the  diseases  of  bursge  in  general  will  be  best  studied  by 
considering  them  as  they  occur  in  the  bursa  patellse,  which,  from  its  exposed 
situation,  and  its  liability  to  injury,  is  more  prone  to  become  diseased 
than  any  other  similar  structure  in  the  body.  I  shall  therefore  first  describe 
the  symptoms  and  treatment  of  that  bursa,  and  subsequently  briefly  allude  to 
the  similar  morbid  conditions  in  some  of  those  situated  in  other  parts. 

Diseases  of  the  Bursa  Patellae. — The  various  affections  to  which  the 
bursa  is  liable,  may  be  divided  into  two  classes  :  1.  Acute  inflammatory 
affections  ;  and  2,  Chronic  enlargements,  of  a  fluid  or  of  a  solid  character. 

1.  Acute  Inflammatory  Affections. — This  bursa  is  frequently  the  seat  of 
Simple  Inflammation.  L^ndue  pressure  in  kneeling  upon  a  hard,  irregular', 
and  cold  surface,  such  as  stone,  is  apt  to  excite  inflammation  :  hence  its 
frequency  in  housemaids,  whose  occupation  obliges  them  to  kneel  a  great  deal 
on  floors  and  stone  steps  ;  and  hence,  also,  the  common  title  of  "  housemaid's 
knee,"  given  to  this  and  to  many  other  affections  of  this  bursa.  But  this 
disease,  although  frequent  among  housemaids,  is  not  limited  to  them  ;  for  it 
occurs  in  females  following  other  occupations,  and  in  men  as  well  as  in  women. 

In  simple  inflammation,  however  occasioned,  the  bursa  becomes  rather 
suddenly  swollen,  tense,  red,  and  hot,  with  some  fluctuation  deeply  under  the 
integuments.  The  sweUing,  heat,  fluctuation,  and  redness  of  a  dusky  colour 
all  situated  in  front  of  the  patella,  indicate  the  nature  of  the  affection. 

The  Treatment  consists  in  the  application  of  glycerine  and  belladonna 
ointment  and  hot  fomentations,  and  keeping  the  patient  at  rest ;  under  this 
treatment,  the  disease  will  usually  undergo  resolution  in  a  few  days.  If 
very  acute,  two  or  three  leeches  may  be  of  service.  It  may,  however,  go  on  to 
suppuration,  and  in  rare  cases,  to  disease  of  the  patella  itself,  or  sloughing  of 
the  ljursa. 

Suppuration  of  the  Bursa  occurs  in  a  considerable  proportion  of  cases  of 
acute  inflammation,  and  is  a  matter  of  great  consequence  ;  because  the 
accumulation  of  pus,  being  of  large  size,  and  tending  to  diffuse  itself  around 
the  knee-joint,  is  liable  to  be  mistaken  for  abscess  in  that  articulation.  Some- 
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times  it  will  point,  and  the  pus  discharge  itself  externally  in  the  usual 
manner  ;  but  very  generally  it  gives  way  subcutaneously,  invariably  to  the 
outer  side  of  the  sac,  and  its  contents  speedily  diffuse  themselves  widely 
around  the  joint  beneath  the  fascia  lata. 

The  history  of  the  case  affords  the  means  of  diagnosis.  In  suppuration  of 
the  bursa  patellte,  the  abscess  commences  by  a  superficial  swelling  and  inflam- 
mation in  front  of  the  knee,  which,  after  a  time,  extends  laterally,  enveloping 
the  joint,  the  fluid  gravitating  on  each  side,  but  more  es^^ecially  externally, 
nearly  as  fai',  perhaps,  as  the  ham-strings.  There  will  have  been  none  of  the 
signs  indicative  of  acute  arthritis,  no  startings  of  the  limb,  no  laxity  or  pain 
in  moving  the  articulation,  no  grating  of  the  articular  ends  ;  and  little  con- 
stitutional disturbance!  The  movements  of  flexion  and  extension  of  the  joint 
are  free  up  to  a  certain  point,  where  they  are  checked  by  the  mechanical 
obstacleof  the  purulent  accumulation.  But  the  most  important  diagnostic  sign 
is  the  relation  of  the  abscess  to  the  patella.  In  a  suppurating  bursa,  the  patella 
is  invisible,  being  covered  by  the  fluctuating  swelling  ;  in  effusion,  whether 
serous  or  purulent,  into  the  joint,  the  patella  is  above,  floating  upon  the  fluid. 

In  the  Treatment  of  this  condition  the  pus  must  be  let  out  by  a  free  incision, 
if  possible  before  the  abscess  has  extended  beyond  the  limits  of  the  bursa. 
The  incision  is  usually  made  in  the  middle  line,  but  better  drainage  is  obtained, 
and  the  scar  over  the  patella  avoided  if  the  incision  be  made  at  the  outer  side. 
To  do  this,  a  very  small  puncture  may  be  made  in  front,  and  a  probe  intro- 
duced, the  point  of  which  may  be  made  to  project  at  the  outer  limit  of  the 
cavity.  The  probe  may  then  be  cut  down  upon,  the  cavity  well  flushed  out 
with  1  in  ]  000  solution  of  perchloride  of  mercury,  and  a  drainage-tube  intro- 
duced, the  anterior  puncture  being  allowed  to  close.  If  the  abscess  be  of 
considerable  size,  an  incision  must  be  made  on  each  side,  care  being  taken  not 
to  cut  so  deeply  as  to  injure  the  capsule  of  the  joint.  If  antiseptic  precautions 
are  taken,  it  is  necessary  only  to  make  an  opening  of  sufficient  size  to  admit  a 
drainage-tube,  but  under  other  circumstances,  the  incision  must  be  much  more 
free.  The  burrowing  beneath  the  fascia  lata  that  not  unfrequently  follows 
abscess  of  the  bursa  patella,  is  due  first,  to  not  opening  early  enough  ;  secondly, 
to  insufficient  drainage  ;  and  thirdly,  to  decomposition  of  the  discharges,  and 
cannot  be  regarded  as  an  unavoidable  accident. 

Disease  of  the  Patella. — Sometimes,  but  very  rarely,  abscess  of  the  bm'sa 
patellse  will  give  rise  to  caries  of  the  patella,  but  so  far  as  my  experience  goes 
this  is  exceedingly  rare.  I  had  one  case  under  my  care  in  the  Hospital.  The 
patient  was  a  woman,  and  when  admitted,  she  had  several  sinuses  on  the  fore 
part  of  the  knee-joint,  through  which  the  probe  led  down  to  a  rough  and 
carious  patella.  It  was  ascertained  that  she  had  had  "  housemaid's  knee," 
which  had  run  on  to  suppuration,  but  that  the  abscess  had  never  been  freely 
laid  open.  The  joint  itself  was  unaffected.  I  laid  open  the  sinuses,  and, 
finding  the  anterior  surface  of  the  patella  soft  and  carious,  removed  the 
diseased  part  of  the  bone  with  the  gouge.  About  three  weeks  after  this,  the 
joint  became  suddenly  swollen,  and  evidently  filled  with  pus,  so  that  it  was 
necessary  to  remove  the  limb  above  the  knee.  After  amputation,  it  was  found 
that  the  disease  had  perforated  the  patellar  cartilage,  by  a  sm'all  aperture,  and 
had  thus  given  rise  to  suppuration  within  the  joint. 

Sloughing  of  the  Bursa  Patellae  occasionally  occurs  as  the  result  of  its 
inflammation  and  suppuration.    A  woman  was  admitted  into  the  Hospital,  in 
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whom  this  bursa  had  suppurated  ;  and  not  only  the  bursa  but  also  the  integu- 
ments covering  it  had  sloughed  away,  leaving  a  circular  ulcer  as  large  as  the 
palm  of  the  hand,  having  a  flabby  surface,  and  undermined,  purple  edges.  The 
patella  was  not  exposed.    Under  ordinary  treatment,  the  ulcer  slowly  healed. 

2.  Chronic  Enlargements. — In  the  second  variety  of  disease  of  the 
bursa  patelte  there  is  enlargement  of  the  bursa  without  evident  signs  of 
inflammation,  owing  to  the  accumulation  within  it  of  bursal  fluid,  or  of  this 
fluid  mixed  with  solid  bodies,  or  of  sohd  fibroid  deposits. 

Simple  Enlargement,  or  Dropsy  of  the  Bursa,  is  an  accumulation  of 
clear  serous  fluid  within  it.  Repeated  pressure,  as  in  kneeling,  is  the  common 
cause  of  this  afi'ection  ;  hence  it  frequently  occurs  in  housemaids,  and  con- 
stitutes the  true  "housemaid's  knee."  But  it  is  also  common  in  other  people, 
whose  vocation  necessitates  long-continued  kneeling.  One  case  of  the  affection 
in  University  College  Hospital  was  that  of  a  carpet-layer,  a  man  aged  thirty, 
who,  in  consequence  of  habitually  kneeling  upon  the  left  knee  in  laying  down 
carpets,  had  a  tumour  there  as  large  as  an  orange,  indolent,  soft  and  fluctuating 
— evidently  an  enlarged  bursa. 

The  Treatment  of  these  tumours  is  very  simple.  If  the  effusion  has  taken 
place  somewhat  rapidly,  and  distinctly  in  connexion  with  an  injury,  the  applica- 
tion of  tincture  of  iodine,  or  a  blister,  will  induce  the  absorption  of  the- fluid. 
When  the  disease  is  more  chronic,  these  measures  usually  fail.  The  fluid  may 
then  be  withdrawn  by  means  of  the  aspirator  and  pressure  applied  with  an 
india-rubber  bandage.  If  this  fail,  antiseptic  drainage  should  be  tried.  A  small 
})uncture  is  made,  and  a  drainage-tube  inserted  with  all  antiseptic  precautions. 
In  many  cases  drainage  for  a  week  or  ten  days  will  suffice  to  correct  the  tendency 
to  over-sec]-etion  without  any  inflammation  or  suppuration  being  set  up.  The 
result  is,  however,  made  more  certain  by  exciting  a  slight  degree  of  simple 
inflammation  by  injecting  the  cavity  at  the  time  the  tube  is  inserted  with 
carbolic  acid  lotion  (1  in  20),  or  solution  of  chloride  of  zinc  (20  gr.  to  5j),  or 
tincture  of  iodine.  Should  this  also  fail  the  sac  should  be  dissected  out  in  the 
same  way  as  a  solid  bursa. 

Chronic  Enlargement  with  Melon-seed  bodies. — This  affection  is 
closely  allied  to  the  last,  and  appears  to  be  an  advanced  degree  of  it.  It 
consists  in  a  chronic  enlargement  of  the  bursa,  the  coats  of  which  are  more  or 
less  thickened.  The  contents  of  the  enlarged  bursa  consist  of  a  dark  fluid,  in 
which  float  a  number  of  smooth  oval  bodies,  of  the  size  and  shape  of  melon- 
seeds.  I  have  seen  this  condition  both  in  the  male  and  in  the  female.  It  may 
be  distinguished  from  simple  enlargement  of  the  bursa,  by  the  peculiar 
crackling  sensation  which  is  communicated  to  the  hand  when  the  tumour  is 
manipulated.  This  arises  from  the  melon-seed  bodies  floating  about  and 
rubbing  against  each  other.  Most  probably  some  of  these  cases  are  tuberculous 
as  in  the  similar  conditions  in  the  sheaths  of  tendons,  but  tuberculous  disease 
is  certainly  rare  in  the  bursa  patellfe. 

The  Treatment  consists  in  making  an  incision  free  enough  to  allow  the  melon- 
seed  bodies  to  pass  out.  The  cavity  may  then  be  syringed  out  with  carbolic  or 
mercurial  lotion,  to  ensure  the  removal  of  all  the  solid  bodies  ;  a  drainage-tube 
is  then  inserted  and  retained  for  a  week  or  ten  days,  the  wound  being  treated  with 
some  form  of  antiseptic  dressing.  If  the  wall  be  much  thickened  the  whole 
bursa  should  be  dissected  out. 

Solid  Tumours  of  the  bursa  patellas  are  by  many  supposed  to  be  the 
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result  of  a  deposition  of  fibrin  gradually  taking  the  place  of  the  fluid  of  an 
ordinary  "  housemaid's  knee,"  and  which,  instead  of  taking  the  form  of  melon- 
seed  bodies,  is  deposited  in  concentric  layers.  This  has  not  been  the  case, 
however,  in  the  specimens  which  I  have 
seen.  In  these  there  has  always  been  a 
true  fibroid  growth  in  the  wall  of  the 
bursa  from  the  very  first ;  the  tumour 
was  never  fluid,  but  hard  and  solid  from 
the  comjuencement,  and  continued  slowly 
to  augment  in  size,  until  it  occasioned 
sufficient  inconvenience  to  require  re- 
moval. In  some  cases  there  has  been 
a  previous  syphilitic  taint.  The  patient 
complains  of  pain  in  the  tumour  like  that 
which  is  experienced  in  nodes,  and  it  is 
by  no  means  impossible  that  there  may 
be  always  a  syphilitic  origin  for  these 
tumours.  However  that  may  be,  in  the 
cases  that  have  fallen  under  my  observa- 
tion, the  tumours  have  never  been  fluid, 
nor  have  they  originated  in  pressure,  but 

.     ,  ,  .  „     Fig.  613. — Very  large  solid  tumour  of  the  bursa 

appear  to  have   been  primary  growths  of        patell*.    Botli  kuees  were  similarly  affected. 

fibroid  matter. 

Treatment. — There  is  nothing  to  be  done  with  such  tumours  but  to  dissect 
them  out.  With  ordinary  care  the  joint  runs  no  risk  ;  but  as  the  deep  fascia 
is  necessarily  opened  up,  widely  spreading  suppuration  may  occur  beneath  it, 
unless  good  drainage  and  perfect  asepsis  be  maintained.  In  order  to  provide 
more  efficient  drainage,  it  is  better  to  remove  the  bursa  by  a  curved  incision 
on  the  outer  side  of  the  tumour  rather  than  by  one  in  the  middle  line. 

Diseases  op  other  Burs.e. — The  diseases  of  the  Bursa  Patelte  being 
taken  as  the  type,  the  affections  of  the  other  more  important  bursEe  require  to 
be  but  briefly  alluded  to. 

Enlargement  of  the  Pre-hyoidean  bursa  or  of  that  between  the  genio- 
hyoid muscles  occasionally  forms  a  thin-walled  fluctuating  tumour  in  the  front 
of  the  neck  and  beneath  the  chin.  When  the  bursa  between  the  genio-hyoid 
muscles  is  the  seat  of  disease,  the  cyst  may  push  up  into  the  floor  of  the  mouth 
between  the  genio-hyoglossi.  When  the  pre-hyoidean  bursa  is  affected  the  cyst 
tends  to  extend  downwards  over  the  larynx,  forming  one  of  the  varieties  of  the 
so-called  "  hydrocele  of  the  neck." 

Treatment. — These  cysts  can  usually  be  cured  by  tapping,  with  injection  of 
chloride  of  zinc  or  tincture  of  iodine,  followed  by  antiseptic  drainage.  The 
walls  are  too  thin  and  their  attachments  too  deep  to  make  it  advisable  to 
attempt  their  removal  by  dissection. 

The  Bursa  beneath  the  Deltoid  is  not  uncommonly  enlarged.  The 
afi'ection  assumes  most  frequently  the  form  of  simple  chronic  enlargement 
with  or  without  the  presence  of  melon-seed  bodies.  It  forms  a  rounded 
swelling,  causing  prominence  of  the  deltoid,  with  distinct  fluctuation.  In 
some  cases  enlargement  of  this  bursa  is  connected  with  chronic  tuberculous 
disease  of  the  shoulder-joint,  which  .should  always  be  carefully  looked  for. 
The  Treatment,  if  the  joint  be  not  diseased,  consists  in  aspiration  and  blistering 
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Should  this  fail,  or  should  the  soft  crackling  on  movement  show  the  presence  of 
melon-seed  bodies,  an  incision  may  be  carefully  made  at  the  most  convenient 
spot,  and  the  sac  emptied  and  drained.  This  operation  must  not  be  under- 
taken without  due  consideration,  and  must  be  performed  with  the  strictest 
antiseptic  precautions,  as  the  bursa  frequently  communicates  with  the  articular 
cavity,  and  any  septic  process  occurring  in  it  would  certainly  lead  to  destruction 
of  the  shoulder-joint. 

The  Bursa  over  the  Olecranon. — Inflammation  of  this  bursa  ending  in 
suppuration  is  a  common  result  of  falls  on  the  elbow,  with  or  without  a  wound. 
It  causes  severe  pain  and  redness,  with  oedema  extending  along  way  above  and 
below  the  joint.  The  pus  may  burrow  some  distance  down  the  forearm  unless 
sufficiently  free  incision  be  made  early.  The  inflammation  very  rarely  extends 
to  the  elbow-joint,  but  superficial  necrosis  of  the  olecranon  sometimes  occurs. 
Chronic  enlargement  with  some  thickening  of  the  walls  forms  the  affection 
known  as  "  miner's  elbow."  Solid  tumours  of  the  bursa  are  rare.  It  is  not 
uncommon  to  find  the  bursa  the  seat  of  gouty  deposits.  The  Treatment  of 
these  aflFections  is  conducted  on  exactly  the  same  principles  as  that  of  the 
correspondnig  conditions  at  the  knee. 

The  Bursse  about  the  Trochanter  Major  are  occasionally  the  seat  of 
chronic  inflammatory  enlargement  or  dropsy,  and  of  acute  inflammation  ter- 
minating in  suppuration.  The  latter  condition  is  of  great  importance  from 
its  simulating  hip-disease,  or  sometimes  causing  it  by  implication  of  the  joint. 
The  diagnosis  can  be  made  only  by  observing  that  the  characteristic  deformity 
of  the  hip  is  absent,  and  on  opening  the  abscess  the  finger  will  not  be  able  to 
detect  either  diseased  bone  or  any  connexion  with  the  joint.  The  treatment 
is  conducted  on  ordinary  principles. 

There  can  be  little  doubt  that  the  following  case  was  one  of  tuberculous 
disease  of  the  bursa  beneath  the  insertion  of  the  gluteus  maximus.  A  boy, 
ten  years  of  age,  bruised  his  left  hip  in  a  fall.  About  a  month  later  there 
was  a  deep  fluctuating  swelling  in  the  outer  side  of  the  thigh  in  the  upper 
third.  No  thickening  of  the  great  trochanter  could  be  detected,  and  there 
were  no  signs  of  hip  disease.  The  patient's  death  was  caused  by  a  tuberculous 
tumour  of  the  cerebellum,  symptoms  of  which  had  existed  for  nearly  a  year. 
At  the  post-mortem  examination  a  chronic  abscess  was  found  beneath  the  fascia 
lata  ;  it  extended  upwards  beneath  the  insertion  of  the  gluteus  maximus  into 
the  fascia  to  the  situation  of  the  bursa  between  that  muscle  and  the  trochanter. 
Here  there  was  a  softening  cheesy  mass  about  an  inch  in  diameter  and  a 
quarter  of  an  inch  thick. 

The  bone  was  carefully  examined,  but  appeared  to  be  quite  free  from 
disease.  The  treatment  of  such  a  condition  should  consist  in  freely  opening 
and  scraping  the  abscess,  before  the  disease  has  involved  the  subjacent  bone  or 
neighbouring  joint. 

The  Bursa  over  the  Tuberosity  of  the  Ischium  is  sometimes  enlarged, 
forming  the  condition  termed  "  Weaver's  bottom."  The  enlargement  is  often 
solid,  and  may  cause  great  discomfort  in  sitting.  Under  these  circumstances 
it  may  be  safely  removed  by  the  knife.  It  will  be  found  to  be  in  part  deeply 
seated  under  the  lower  part  of  the  gluteus  maximus.  It  is  not  clearly  cir- 
cumscribed, its  outer  wall  being  continuous  with  the  surrounding  fat.  There 
may  be  rather  free  bleeding,  but  this  is  easily  arrested. 

The  Bursa  beneath  the  Psoas  is  rarely  enlarged,  but  cases  have  been 
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recorded  in  which  fluctuating  tumours,  coutaining  serous  fluid,  have  been  met 
with  in  the  groin,  and  have  been  supposed  to  have  arisen  in  this  way.  These 
tumours  are  deeply  seated,  and  closely  resemble  psoas  abscesses  ;  whilst  the 
flexion  of  the  thigh,  which  relieves  the  tension  of  the  swelling,  may  suggest 
the  existence  of  disease  of  the  hip-joint.  The  true  nature  of  these  swellings 
can  be  ascertained  only  by  the  use  of  the  aspirator.  They  must  be  treated 
on  the  principles  already  laid  down.  The  frequent  communication  of  this 
bursa  with  the  hip-joint  must  be  borne  in  mind  ;  it  probably  explains  the 
occasional  invasion  of  the  joint  by  a  psoas  abscess,  and  r/fe  versa,  the  formation 
of  a  psoas  abscess  as  a  result  of  disease  of  the  joint. 

The  Bursas  in  the  Ham,  especially  that  between  the  inner  head  of  the 
gastrocnemius  and  the  semimembranosus  not  unfrequently  become  enlarged. 
Their  walls  become  slightly  thickened,  but  melon-seed  bodies  or  solid 
enlargement  are  rare.  The  distended  bursa  forms  a  fluctuating  swelling, 
which  becomes  tense  during  extension  of  the  joint  and  lax  during  flexion. 
There  may  be  some  slight  pulsation  communicated  from  the  popliteal  artery, 
and  the  swelling  may  thus  resemble  an  aneurism,  but  the  pulsation  is  not 
expansile,  and  the  tumour  does  not  diminish  in  size  on  compressing  the  femoral 
artery.  Sometimes  by  firm  pressure  the  cyst  may  be  made  partially  to  empty 
itself  into  the  knee,  the  signs  of  fluid  in  the  joint  then  becoming  apparent. 
These  enlarged  bursas  in  the  ham  usually  cause  but  little  pain.  The  skin 
covering  the  swelling  is  normal  m  appearance.  The  Treaiment  must  be 
conducted  with  caution,  owing  to  the  close  proximity,  if  not  actual  communi- 
cation, of  the  bursal  tumour  with  the  joint.  In  many  cases  a  cure  can  be 
obtained  by  fixing  the  knee  with  a  splint  or  in  plaster  of  Paris,  producing 
counter-irritation  with  blisters  or  iodine,  and  then  applying  an  elastic  bandage. 
If  this  fail,  aspiration  followed  by  pressure  may  be  tried  ;  if  that  is  not 
successful,  injection  with  iodine  may  cure  the  disease.  With  strict  antiseptic 
precautions,  drainage  or  excision  may  be  practised  in  cases  resisting  the  simpler 
methods  of  treatment.  The  risk  of  drainage  is  that  a  sinus  may  persist, 
through  which  the  knee-joint  is  likely  to  become  infected.  In  excising  these 
bursaj — and  it  is  the  large  one  on  the  inner  side  which  has  chiefly  been  treated 
in  this  way — the  cyst  should  be  separated  as  completely  as  possible,  and  the 
pedicle  ligatured  with  silk  before  it  is  divided. 

The  Bursa  Tjeneath  the  Tendo  Achillis  at  the  heel  is  sometimes  diseased. 
It  forms  a  fluctuating  swelling  on  each  side  of  the  tendon,  and  may  simulate 
disease  of  the  ankle-joint.    The  treatment  presents  nothing  peculiar. 

Bunion.  Hallux  Valgus. — -When  the  bursa  which  lies  towards  the 
|»lantar  surface  of  the  head  of  the  first  metatarsal  lione  becomes  enlai'ged,  oi" 
when  a  new  sac  is  formed  upon  the  inner  aspect  of  the  bone,  the  disease 
termed  a  bunion  occurs.  The  enlargement  of  the  bursa  is  usually  secondary 
to  an  alteratioa  in  the  shape  and  position  of  the  great  toe.  The  displacement 
takes  place  at  the  metatarso-phalangeal  joint,  the  great  toe  lying  over  or 
under  the  contiguous  toes,  and  a  prominent  angle  being  formed  between  the 
metatarsal  bone  and  the  phalanx  (Fig.  Gl-i).  In  the  majority  of  cases  the 
deformity  is  the  result  of  the  pi-essure  of  narrow-pointed  boots  ;  in  some 
instances  it  is  due  to  arthritis  deformans,  with  alteration  in  the  shape  of  the 
l)ones.  The  skin  covering  the  prominent  metatarso-phalangeal  joint  becomes 
thickened,  and  the  bursa  which  is  there  naturally  becomes  enlarged,  or  an 
adventitious  one  forms.     As  the  result  of  repeated  irritation,  acute  inflam- 
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mation  and  suppuration  are  liable  to  occur,  and  often  an  indolent  sinus 
discharging  thin  unhealthy  pus  is  left. 

Treatment. — The  first  thing  to  be  done  is  to  relieve  the  pressure  on  the 
part  by  wearing  properly  shaped  boots,  made  with  the  inner  side  of  the  sole 
straight  from  the  toe  to  tlie  heel.  If  accidental  inflammation  be  excited  in  the 
part,  it  must  be  allayed  by  the  use  of  warm  foot-baths,  and  fomentations ; 
the  cutaneous  irritation  that  is  left  may  best  be  removed  bj'  painting  the 
surface  with  a  strong  solution  of  nitrate  of  silver.  An  attempt  may  be  made 
to  rectify  the  faulty  direction  of  the  toe  by  using  a  contrivance  (Fig.  615), 
the  action  of  which  consists  in  drawing  the  toe  inwards  by  means  of  a 
slender  steel  spring,  or  by  moulding  a  leather  or  gutta-percha  splint  to  the 
inner  side  of  the  foot.  Should  these  means  fail,  the  position  of  the  toe  maybe 
remedied  by  the  division  of  the  external  lateral  ligament  of  the  metatarso- 
plialangeal  articulation,  or  of  the  tendon  of  the  adductor  hallucis,  and  of  the 


Fig.  614. — Hallux  Valgus  and  Bunion.  Fig.  01.5. — Apparatus  for  Deformity  of  Foot 

as  in  Fig.  614. 

inner  head  of  the  flexor  brevis  hallucis  ;  the  toe,  when  restored  to  its  position, 
being  for  a  time  kept  fixed  upon  an  under-splint. 

As  these  methods  of  treatment  are,  however,  seldom  successful,  it  was 
suggested  by  C.  Hoar  to  perform  antiseptic  osteotomy  of  the  metatarsal  bone 
of  the  great  toe  through  the  neck  of  the  bone.  This  operation  has  been  most 
successfully  performed  by  A.  E.  Barker.  A  small  wedge-shaped  piece  was 
removed  from  the  inner  side  of  the  metatarsal  bone,  and  by  fracturing  tlie 
remainder,  the  toe  was  brought  at  once  into  good  position. 

Occasionally  suppuration  extends  from  the  bursa  to  the  metatarso-phalangeal 
joint,  which  becomes  more  or  less  extensively  disorganized.  In  elderly  feeble 
patients  this  condition  is  very  serious  as  a  sloughing  inflammation  may  be 
set  up  in  the  foot  which  may  terminate  fatally.  If  the  patient's  condition  admit 
of  it,  amputation  should  be  performed,  after  which  the  ulcerated  head  of  the 
metatarsal  bone  will  usually  heal  without  difficulty.  In  younger  persons  the 
toe  may  sometimes  be  saved  by  excision  of  the  joint,  the  enlarged  and  suppu- 
rating bursa  being  removed  at  the  same  time. 
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The  synovial  sheath  of  a  tendon  is  liable  to  acute  and  chronic  inflammatory 
conditions  which  in  many  respects  resemble  the  atfectious  of  the  synovial 
membrane  of  joints.  Certain  cysts  known  as  "  ganglia  "  also  arise  in  connexion 
with  tendon  sheaths.  The  tendons  of  the  hand  are  most  liable  to  these 
affections. 

Acute  Teno-synovitis. — Acute  inflammation  of  the  sheaths  of  tendons  is 
usually  the  result  of  a  strain  or  other  slight  injury.  It  is  especially  apt  to 
occur  in  rheumatic  and  gouty  subjects,  sometimes  without  any  obvious  exciting 
cause.  Acute  teno-synovitis  is  especially  common  in  the  extensor  tendons  at 
the  wrist,  as  the  result  of  strains  or  tAvists  of  the  hand  ;  it  is  very  common  in 
the  extensor  muscles  of  the  thumb  from  feathering  the  oar  in  rowing.  The 
tendon  of  the  long  head  of  the  biceps  may  be  afl^'ected.  In  this  afl'ection  there 
is  swelling  of  a  puffy  character,  with  tenderness  when  the  part  is  pressed  on 
or  moved.  Usually  a  peculiar  fine  crackling  sensation  is  communicated  to  the 
Surgeon's  hand  when  he  examines  the  affected  part,  caused  by  the  presence  of 
slight  efl'usion  intu  the  inflamed  sheath. 

The  Treatment  consists  in  fixing  the  part  by  the  use  of  a  sf)lint  and  apply- 
ing glycerine  and  belladonna  with  hot  flannel  fomentations.  This  treatment  may 
be  followed  by  the  application  of  gentle  pressure  by  means  of  a  bandage. 
Should  the  condition  tend  to  become  chronic  the  application  of  blisters  or  the 
mercury  and  ammoniacum  plaster  will  be  found  very  useful. 

Chronic  Teno-synovitis. — This  condition,  which  is  often  spoken  of  as 
compound  ganglion^''  consists  in  a  chronic  effusion  into  the  sheath  of  a  tendon 
without  any  manifest  signs  of  inflammation.  It  is  analogous  to  chronic 
synovitis  of  a  joint.  The  sheath  is  often  thickened  as  well  as  dilated,  and  the 
contained  fluid  is  clear  and  yellowish  in  colour.  In  some  cases  the  sheath 
itself  is  very  vascular,  and  lined  by  a  red,  fringed,  and  velvety  membrane  ;  the 
fluid  may  then  be  dark  and  bloody,  and  contain  masses  of  buff-coloured  fibrin 
or  a  large  number  of  "  melon-seed  bodies,"  like  those  met  with  in  certain  forms 
of  bursEe. 

In  two  cases  Nicaise  has  demonstrated  the  presence  of  tubercle  nodules  in 
the  diseased  synovial  membrane,  and  it  is  now  generally  believed  that,  in  many 
cases  at  least,  this  condition  is  tuberculous  ;  the  changes  are  strictly  analogous 
to  those  found  in  the  variety  of  tuberculous  joint  disease  known  as  "  tubercu- 
lous hydrops"  (p.  ?>46). 

Tuberculous  inflammation  of  a  tendon  sheath  may  also  occur  in  a  form 
similar  to  that  usually  met  with  in  joints.  The  sheath  becomes  distended 
with  pulpy  granulation-tissue  which  may  undergo  caseation  with  the  formation 
of  chronic  abscess. 

Symptoms. — Chronic  teno-synovitis  is  met  with  chiefly  in  the  palm  of  the 
hand,  but  it  has  been  observed  on  the  dorsum,  sole  or  inner  side  of  the  foot. 
The  swelling  may  attain  a  considerable  size,  and  then  usually  becomes 
irregular  in  shape,  owing  to  several  sheaths  being  affected.  When  the 
common  sheath  of  the  flexor  tendons  of  the  fingers  is  distended  by  a  chronic 
effusion,  the  swelling  projects  above  and  below  the  anterior  annular  Ugament 
of  the  wrist,  which  forms  a  transverse  groove  on  its  surface.  Chronic  teno- 
synovitis at  the  wrist  may  be  the  first  indication  in  some  cases  of  disease  of 
the  bones  of  the  carpus,  as  the  sheaths  come  into  close  contact  with  the 
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bones.  In  a  case  in  University  College  Hospital,  the  "  compound  ganglion  " 
which  contained  melon-seed  bodies  was  apparently  cured  by  antiseptic 
drainage.  Some  months  later  caries  of  the  carpus  manifested  itself,  necessi- 
tating excision  of  the  wrist-joint. 

The  fungating  form  of  tuberculous  disease  gives  rise  to  an  elongated  pulpy 
swelling  in  the  position  of  the  aifected  sheath,  followed  by  the  formation  of  a 
chronic  abscess. 

The  Treatment  of  chronic  teno-synovitis  should  consist  in  the  first  place 
in  perfect  rest  of  the  affected  part,  and  counter-irritation  by  blisters  or  iodine. 
I  have  sometimes  succeeded  in  curing  this  disease  at  the  wrist  by  the  injection 
of  a  small  quantity  of  tincture  of  iodine  through  a  small  opening  in  the  palm. 
The  most  efficient  method,  however,  consists  in  antiseptic  drainage,  a  small 
tube  being  inserted  above  and  below  the  annular  ligament.  If  the  sheath 
contain  melon-seed  bodies  and  is  lined  with  a  pulpy  layer,  or  if  it  is  com- 
pletely filled  with  tuberculous  granulation-tissue,  a  free  incision  must  be  made 
into  the  sheath  and  the  diseased  tissue  removed  by  scraping  and  dissecting. 
In  the  case  of  the  common  flexor  sheath  at  the  wrist,  this  procedure  may 
necessitate  division  of  the  annular  ligament,  which  should  afterwards  be 
sutured.  After  the  operation  the  hand  must  be  fixed  on  a  splint  with  the 
fingers  slightly  flexed  so  that  any  resulting  adhesions  may  be  broken  down. 

Simple  CIanglion. — This  consists  of  a  cyst  varying  in  size  from  a  cherry- 
stone to  a  large  marble,  and  containing  sometimes  a  clear  transparent  fluid  of 
a  yellowish  colour,  but  more  commonly  a  pinkish  or  yellowish  gelatinous  sub- 
stance. It  occurs  as  a  smooth,  globular,  elastic,  and  tense  tumour,  usually 
situated  on  the  back  of  the  wrist,  where  it  forms  a  distinct  round  projection  ; 
it  may  occur  also  on  the  dorsum  of  the  foot.  In  both  situations  it  is  often 
distinctly  connected  with  the  sheaths  of  the  extensor  tendons.  As  the  ganglion 
increases  in  size,  it  often  gives  rise  to  painful  sensations  in  the  parts  below  it, 
by  pressing  upon  the  neighbouring  nerves  :  thus,  a  ganglion  at  the  back  of 
the  wrist  often  produces  pain  and  weakness  in  the  hand,  by  compressing  some 
of  the  branches  of  the  radial  or  ulnar  nerve  which  are  stretched  over  it. 

Ganglion  is  by  far  the  most  common  of  all  the  tumours  that  occur  on  the 
hand.  In  all  cases  of  oval  or  rounded,  smooth,  elastic  tumour  on  the  hand  or 
fingers,  whether  painful  or  not,  ganglion  should  always  be  suspected. 

A  small,  hard,  and  painful  ganglion,  varying  in  size  from  a  pin's  head  to  a 
cherry-stone,  is  met  with  in  connexion  with  the  flexor  tendons  of  the  fingers, 
usually  on  the  proximal  phalanx.  If  it  interferes  seriously  with  the  use  of  the 
fingers,  it  may  be  dissected  out. 

The  mode  of  origin  of  a  simple  ganglion  is  very  doubtful.  Paget  looks 
upon  it  as  a  cystic  transformation  of  the  cells  enclosed  in  the  fringe-like 
processes  of  the  synovial  membrane  lining  the  sheath  of  the  tendon.  Billroth 
believes  it  commences  as  a  pouch-like  protrusion  from  the  sheath,  the  neck  of 
which  becomes  gradually  narrowed  till  at  last  a  separate  cyst  is  formed  lying 
on  the  sheath,  but  not  communicating  with  it.  It  is  often  impossible  by 
dissection  to  prove  that  a  simple  ganglion  at  the  wrist  has  had  its  origin  in  a 
tendon  sheath,  and  indeed  there  is  reason  to  believe  that  in  some  instances 
the  cyst  has  arisen  in  connexion  with  the  synovial  membrane  of  the  wrist  or 
one  of  the  carpal  articulations,  probably  as  a  protrusion  through  the  capsule. 
Ganglia  are  more  common  in  females  than  males,  and  in  some  instances 
appear  to  arise  after  a  strain  or  other  slight  injury. 
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Treatment. — When  the  ganglion  is  small,  as  on  the  back  of  the  wrist,  it 
may  commonly  be  got  rid  of  by  being  ruptured  by  forcible  pressure  with  the 
thumb,  or  by  a  sharp  blow,  or  by  being  tightly  compressed  by  means  of  a 
coin  wrapped  up  in  lint,  and  firmly  strapped  upon  the  swelling.  If  it  do  not 
disappear  in  this  way,  the  best  plan  is  to  puncture  it  sabcutaneously  by 
means  of  a  valvular  opening,  to  squeeze  out  its  contents,  scarify  the  interior 
of  the  cyst,  and  employ  pressure.  If  the  ganglion  give  rise  to  much  pain  and 
weakness,  and  cannot  be  made  to  disappear  by  the  use  of  the  means  just 
indicated,  it  may  usually  be  very  conveniently  and  safely  obliterated  by  pass- 
ing two  threads  of  carbolised  silk  or  horse  hair  through  it,  dressing  it  anti- 
septically,  and  leaving  it  in  for  four  or  five  days,  until  sufficient  inflammation 
has  been  induced  for  the  obliteration  of  the  cyst.  Should  these  means  fail,  it 
may  be  dissected  out — a  procedure  which  is  attended  with  some  risk  of 
inflammation  extending  up  the  sheath  of  the  tendon,  unless  perfect  asepsis  is 
maintained.  I  have  on  sevei'al  occasions  performed  this  operation,  without 
any  troublesome  consequences  ensuing. 

Cartilaginous  Tumours  are  occasionally  mot  with  in  connexion  with  the 
sheaths  of  tendons.  A  specimen  of  this  nature  is  preserved  in  the  Museum  of 
University  College.  It  consists  of  numerous  small  lobules  of  hyaline  cartilage 
enclosed  in  a  fibrous  capsule.  It  was  removed  by  Marcus  Beck  from  the 
palmar  aspect  of  the  index  finger  of  a  young  woman  ;  the  tumour  was  firmly 
adherent  to  the  sheath  of  the  tendons,  which  was  not  opened,  however,  during 
the  operation. 
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The  voluntary  muscles  are  not  often  the  seat  of  primary  disease  of  any  kind. 
Patty  Degeneration  of  muscle,  as  met  with  in  surgical  practice,  is  usually 
the  result  of  want  of  use.  In  such  cases,  the  muscular  fibres  are  merely 
atrophied,  and  the  fat,  which  resembles  normal  adipose  tissue,  is  accumulated 
between  them.  Such  a  condition  is  recovered  from  if  the  cause  of  the  want  of 
use  be  removed.  True  fatty  degeneration,  in  which  the  protoplasm  of  the 
muscular  fibres  undergoes  conversion  into  fat-granules,  is  not  common  in  the 
voluntary  muscles,  except  as  a  result  of  complete  separation  from  a  healthy 
nerve  centre.  Inflammatory  Affections  are  usually  secondary,  the  muscle 
being  implicated  by  extension  from  surrounding  parts.  Diffuse  inflammation 
of  the  voluntary  muscles  with  disseminated  abscesses  has  been  observed  in 
pyaemia.  Abscesses,  as  we  have  already  seen  in  psoas  abscess,  may  enter  the 
sheaths  of  muscles  and  cause  considerable  destruction  of  tissue.  "  Rheumatic 
inflammation  "  of  muscles  is  met  with  as  lumbago,  intercostal  rheumatism, 
&c.,  but  of  tlie  exact  nature  of  the  process  we  know  little. 

Myositis  Ossificans  is  a  rare  affection  characterized  by  a  gradual  and 
progressive  development  of  bone  in  the  muscles,  h.  skeleton  from  a  case  of 
this  disease  is  preserved  in  the  Museum  of  the  College  of  Surgeons,  whilst 
amongst  recorded  cases  may  be  mentioned  those  of  Ctesar  Hawkins,  Helferich, 
Godlee,  Lendon  of  Adelaide,  and  Sympson  of  Lincoln.  The  ossification  occurs 
in  the  connective  tissue  between  the  muscle  fibres,  which  undergo  atrophy. 
Myositis  ossificans  is  a  disease  of  early  life  ;  according  to  Stonham  commencing 
often  between  two  and  three  years,  and  in  the  majority  of  cases  before  fifteen. 
There  is,  however,  no  evidence  of  heredity  in  the  recorded  cases.    The  disease 
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occurs  chiefly  in  males,  and  there  is  some  reason  for  thinking  that  it  is 
rheumatic  in  nature.  The  muscles  chiefly  aflected  are  the  lafcissimus  dorsi, 
trapezius,  and  rhomboids.  These  become  converted  into  flat  bony  sheets,  and 
the  disease  slowly  extends  to  the  neck  muscles,  the  shoulder  muscles  and 
pectorals.  The  upper  limbs  are  more  extensively  afiected  than  the  lower.  In 
some  cases  the  tendency  to  bone  formation  has  been  further  shown  by  ossifica- 
tion of  ligaments  and  the  formation  of  exostoses  on  the  bones.  The  abdominal 
muscles  and  the  diaphragm  usually  escape.  The  general  health  is  unaffected, 
and  the  patient  may  live  for  many  years,  becoming  gradually  more  and  more 
crippled  by  the  fixation  of  the  limbs,  and  dying  eventually  from  interference 
with  the  breathing  and  resulting  chest  complications,  or  from  the  efi'ects  of 
extensive  bed-sores.    No  treatment  is  of  any  avail. 

Although  the  widespread  ossification  of  muscles  above  described  is  very 
I'are,  small  bony  deposits  are  not  very  un frequently  met  with  in  muscles  or 
their  tendons  as  the  result  of  repeated  injury.  As  examples  of  this  may  be 
mentioned  the  "  rider's  bone,"  which  forms  in  the  upper  part  of  the  adductor 
muscles  of  the  thigh,  and  the  "  drill  bone"  of  the  old  Prussian  soldiers,  which 
formed  in  the  lower  part  of  the  deltoid  from  repeated  sharp  blows  in  musket 
exercise. 

Syphilitic  Disease  of  Muscles  has  already  been  described  (Vol.  I., 
p.  1161).  It  occurs  as  diffuse  sclerosis  of  the  muscle  or  as  gummata.  Gummata 
have  been  met  with  in  the  triceps,  vastus  externus,  sterno-mastoid,  gastro- 
cnemius, and  many  other  muscles,  but  especially  in  those  of  the  tongue.  They 
grow  slowly,  infiltrate  surrounding  parts,  and  soften  if  not  relieved  by  treat- 
ment. They  are  not  unfrequently  multiple.  They  are  accompanied  by  aching- 
pain,  and  stiffness  of  the  afifected  muscle.  They  derive  their  importance 
chiefly  from  their  resemblance  to  some  of  the  tumours  to  be  immediately 
described,  which  has  occasionally  led  to  their  being  cut  out.  The  diagnosis  is 
effected  by  the  history  of  syphilis,  the  slow  growth  and  hardness  of  the  tumour, 
its  subsequent  softening,  and  the  pain  at  night.  They  disappear  or  diminish 
rapidly  under  iodide  of  potassium. 

Tumours  of  Muscle. — Primary  tumours  of  muscle  are  not  common. 
The  growths  met  with  are  the  various  forms  of  sarcoma,  sometimes  containing 
much  fibrous  tissue  (fibro-sarcoma),  sometimes  soft  (round-celled  or  spindle- 
celled  sarcoma),  chondromata,  rayxomata,  fibromata,  naevoid  growths,  and 
parasitic  cysts.  Primary  carcinoma  of  muscle  never  occurs.  Teevan  collected 
with  much  industry  the  particulars  of  G2  cases  of  tumours  of  muscles  of 
all  kinds  :  about  one-third  of  these  were  soft  sarcomata,  16  were  described  as 
fibrous,  8  cystic,  5  hydatid,  and  5  nevoid.  Malignant  sarcomata  are  most 
common,  according  to  my  experience,  in  the  lower  limb.  When  the  upper 
limbs  are  affected,  the  muscles  that  have,  according  to  Teevan,  been  most 
frequently  attacked  are  the  pectoralis  major,  deltoid,  and  biceps.  The  muscles 
of  the  trunk  and  neck  are  seldom  diseased,  with  the  exception  of  the  rectus 
abdominis,  which  appears  to  be  very  liable  to  tumours. 

By  far  the  most  common  parasitic  cyst  found  in  muscle  is  the  ordinary 
hydatid,  of  which  three  cases  are  recorded  below.  The  cysticercus  cellulosse, 
or  hydatid  form  of  the  ttenia  solium,  has  occasionally  been  met  with,  and  forms 
a  small  transparent  bladder  situated  among  the  muscle  fibres.  A  specimen  of 
this  nature,  which  was  examined  by  Cobbold,  is  preserved  in  the  Museum 
of  University  College.    Lastly,  the  muscles  are  occasionally  infested  by  the 
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trichina  spiralis,  the  embryos  of  which  become  encysted  in  the  interior  of  the 
muscle  fibres.  The  cysts,  which  appear  as  minute  white  oval  spots,  were  first 
discovered  by  Paget  in  1834.  The  muscles  chiefly  affected  are  the  diaphragm, 
the  intercostals,  and  those  of  the  neck  and  larynx. 

Of  twelve  consecutive  cases  that  I  have  had  under  my  care  in  which  tumours 
of  different  kinds  developed  primarily  in  muscular  tissue,  the  following  are  the 
particulars.  The  first  case  was  that  of  a  woman  about  48  years  of  age,  in 
whom  a  fibro-cystic  tumour,  as  large  as  a  cocoa-nut,  developed  in  connexion 
.  with  the  tensor  vaginse  femoris,  forming  a  large  mass,  which  I  easily  dis- 
sected out.    The  second  case  was  that  of  a  lad  about  18,  in  whom  a  thick- 


Fig.  616.— Fibro-Sarconia  of  the  Sartoriii.s  Muscle. 


Fig.  61T.— Back  View  of  Tumour,  showing  Saitorius  Fig.  61S.— Front  View  of  Tumour,  laid  opea 

Muscle.  "  and  showing  Sartorius,  a. 

walled  cystic  tumour,  as  large  as  a  fojtal  head,  and  containing  clear  fluid, 
developed  in  the  substance  of  the  adductor  brevis,  from  which  it  was  dissected 
oui  with  no  little  difficulty,  and  with  a  fatal  result.  The  third  case  was  that 
of  a  man  from  whom  the  accompanying  drawings  are  taken  (Figs.  61C,  617, 
618),  in  whom  a  fibro-sarcoma  developed  in  the  substance  of  the  sartorius 
muscle  of  the  left  thigh,  in  consequence  of  a  strain.  After  growing  slowly  for 
about  six  years,  it  had  attained  the  size  of  a  child's  head,  when  I  removed  it, 
together  with  seven  or  eight  inches  of  the  muscle  from  the  inside  of  the  sheath 
of  which  it  had  originated.  The  sheath  of  the  femoral  vessels,  which  was 
exposed  for  a  considerable  extent,  was  unaffected  by  the  disease.  Eecurrence 
took  place  in  less  than  twelve  months  in  the  cicatrix,  and  when  the  secondary 
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tumour  had  attained  the  size  of  au  ostrich's  egg,  it  was  removed,  the  patient 
making  a  good  recovery  ;  but  the  disease  again  returned,  and  eventually  proved 
fatal.  The  fourth  case  was  that  of  a  man  aged  about  40,  in  the  sole  of  whose 
foot  a  cystic  tumour,  about  as  large  as  a  goose's  egg,  developed  from  the  flexor 
brevis  digitorum.  This  was  carefully  dissected  out  ;  but  in  a  few  months  the 
patient  returned,  with  a  solid,  elastic,  rapidly  growing  tumour,  evidently  a 
sarcoma,  developed  in  the  cicatrix  (Fig.  G19).  The  foot  was  amputated,  and 
on  section  the  mass  proved  to  be  a  soft  sarcoma,  and  to  have  developed  from 
the  muscular  structure  just  named  (Fig.  620). 

In  three  cases  the  tumours  were  hydatid.  In  one  patient,  a  young  woman, 
the  disease  was  seated  in  the  deltoid  ;  in  another,  a  medical  man,  about  .50 


Fig.  619.— Sarconiatous  Tumour  in  Sole.  Fig.  620.— Section  of  Foot,  sliowing  situation  of  Tumour. 

years  of  age,  in  the  outer  edge  of  the  latissimus  dorsi  ;  and  the  third  in  a  gentle- 
man about  60  years  old,  in  the  biceps.  In  each  of  these  cases,  the  tumour  was 
successfully  excised. 

In  the  eighth  case  the  tumour  was  a  chondroma  in  the  tibialis  anticus.  I 
have  seen  two  other  cases  of  chondroma  in  muscles  :  one  situated  in  the 
vastus  externus  of  the  thigh  ;  the  other  in  connexion  with  the  pectoral  muscle. 
The  ninth  case  was  a  sarcoma  of  the  rectus  femoris  in  a  man  aged  21,  which  I 
excised  ;  the  tenth,  a  malignant  growth  in  the  anterior  abdominal  wall  in  an 
elderly  gentleman  ;  the  eleventh,  a  soft  sarcoma  of  the  muscles  of  the  calf  in 
a  middle-aged  lady,  for  which  amputation  was  practised  ;  and  the  twelfth,  a 
sarcoma  of  the  forearm  in  a  lad. 

Tumours  developing  primarily  in  the  intermuscular  areolar  planes  are  of 
common  occurrence  ;  but  these  are  very  diiferent  from,  and  must  not  be  con- 
founded with,  true  tumours  of  muscle. 


TUMOURS   OF   MUSCLE:  TREATMENT. 


517 


The  Treatmejit  of  these  various  muscular  tumours  must  be  considered  on 
ordinary  surgical  principles.  AYhen  of  an  innocent  character,  as  cystic  or 
hydatid,  fibrous,  njevoid,  or  cartilaginous,  they  may  be  dissected  out  from 
the  muscular  tissue  amongst  which  they  lie,  and  no  fear  of  recurrence  need  be 
entertained. 

Wlien  they  are  malignant,  amputation  of  the  limb,  if  the  tumour  be  favour- 
ably situated  for  such  an  operation,  is  generally  the  only  resource  :  partial 
operations  are  usually  worse  than  useless,  as  they  are  followed  by  a  speedy 
recurrence.  Teevan  made  the  ingenious  suggestion  of  applying  to  malignant 
tumours  of  mu.scle  the  same  rule  of  practice  that  guides  us  in  operations 
on  bones  similarly  affected  ;  viz.,  to  remove  the  whole  of  the  organ  that  is  the 
seat  of  disease,  excising  the  entire  muscle  from  its  origin  to  its  insertion,  and 
thus  eliminating  from  the  system  the  whole  of  the  disease,  which  will  be  con- 
fined within  its  sheath — a  structure  that  for  a  long  time  resists  the  outward 
pressure  of  a  new  growth.  The  suggestion  is  founded  on  correct  pathological 
principles  :  the  only  objection  to  it  is  the  difficulty  of  applying  it  iu  actual 
practice — there  being  few  muscles  so  situated  that  they  can  with  safety  be 
completely  extirpated. 


DEFORMITIES  OF  THE  SPINE. 


CHAPTEK  LIII. 


DEFORMITIES. 


IiATEBAL   CURVATURE   OF  THE    SPINE.  SCOLIOSIS. 

The  norma]  erect  position  of  tlie  spinal  column,  and  the  various  curves 
which  it  presents,  are  maintained  by  the  close  manner  in  which  its  separate 
elements  are  knit  together  by  ligamentous  and  muscular  structures,  and  by 
the  way  in  which,  when  thus  bound  together  as  a  whole,  it  is  supported  on 
each  side  by  the  strong  mass  of  the  erector  spinse  and  its  prolongations.  The 
abnormal  curvatures  of  which  the  spine  may  be  the  seat  are  either  lateral  or 
antero-posterior  in  their  direction,  and  the  complicated  character  of  the 
curves  receives  its  explanation  from  the  fact  that  when  an  antero-posterior 
or  lateral  deviation  occurs  in  any  situation,  secondary  deviations  are  produced 


Fig.  621.- Double  Fig.  e:i2.— Qi,iu1riiple  Fifr.  623.—  Fig.  624.— 

Lateral  Curve.  Lateral  Cur\-e.  Kyphosis.  Lordosis. 


in  other  regions  in  order  that  the  erect  position  of  the  spine  as  a  whole  may 
be  maintained. 

Lateral  curvature,  with  which  we  are  here  chiefly  concerned,  is  often  spoken 
of  as  Scoliosis  (Figs.  621  and  622).  In  some  rare  cases,  however,  inde- 
pendently of  disease  of  the  vertebrae,  the  lower  portion  of  the  cervical  or  the 
upper  dorsal  region  projects  backwards  in  an  arched  manner,  constituting 
the  condition  termed  Kyphosis  (Fig.  623)  ;  and  in  other  cases,  of  still  less 
frequent  occurrence,  there  may  be  incurvation  of  the  spine  in  the  dorso- 
lumbar  region,  giving  rise  to  Lordosis  (Fig;  624).  Although  lordosis  is  rare 
as  a  primary  deviation  of  the  spine,  it  is  a  frequent  result  of  the  tilting  for- 
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wards  of  the  pelvis,  which  so  frequently  occurs  in  cases  of  flexion  of  the 
hip-joint  from  disease  (see  p.  417). 

Latkral  Curvature  of  the  Spine  may  conveniently  be  divided  into 
two  classes — first,  those  cases  in  which  the  deformity  is  the  primary  condition ; 
and  secondly,  those  in  which  the  deformity  is  secondary  to,  or  symptomatic  of, 
some  other  affection. 

Primary  Lateral  Curvature  commences  most  commonly  at  an  early 
period  of  life,  usually  between  the  ages  of  twelve  and  eighteen — seldom  before 
tlie  one,  and  not  very  commonly  after  the  other.  It  is  occasionally  met  with 
in  rickety  children.  Girls  are  much  more  frequently  affected  than  boys. 
The  onset  of  the  deformity  is  especially  frequent  ai30ut  the  age  of  puberty  ;  at 
a  time  of  life  when  the  tonicity  of  the  muscular  system  not  unfrequently 
becomes  lessened  by  the  occurrence  of  antemia  and  those  states  of  impaired 
iiealth  that  so  frequently  attend  the  establishment  of  the  uterine  function  ; 
and  before  the  osseous  structures  of  the  body  are  fully  developed.  At  this 
period  of  life,  also,  it  frequently  happens  that  the  spine  becomes  rather 
suddenly  elongated  by  a  rapid  increase  in  growth  ;  or  that  it  becomes  over- 
weighted by  the  body  developing,  and  the  shoulders  and  bust  becoming 
unduly  stout  and  expanded.  A  tendency  to  deviation  of  the  spine  is  extremely 
common  about  this  age,  and  if  this  tendency  be  increased  by  injurious  habits, 
amongst  which  are  all  one-sided  postures  in  which  the  body  is  twisted,  as  in 
playing  certain  games,  some  musical  instruments,  or  in  leaning  over  a  table 
in  drawing  and  writing,  it  may  rapidly  increase  until  it  assumes  the  true 
characters  of  lateral  curvature.  Associated  with  the  deviation  of  the  spine, 
flat-foot  and  knock-knee  are  not  uncommonly  met  with.  Lateral  curvature 
is  common  also  in  young  women  of  a  short  and  thick  build,  in  whom  the  bust 
and  shoulders  become  largely  and  early  developed.  In  them  too  great  a 
weight  is  thrown  on  the  spine  before  its  osseous  and  ligamentous  structures 
are  sufficiently  developed  and  solidified  to  enable  it  to  support  this  burden. 
Amongst  the  more  common  predisposing  causes  must  undoubtedly  be  reckoned 
the  sedentary  occupations  and  enervating  habits  commonly  encouraged  in 
girls  in  the  wealthier  ranks  of  life,  which,  by  preventing  due  muscular  develoj)- 
ment,  at  the  same  time  that  they  induce  a  general  loss  of  tone  in  the  system, 
may  directly  occasion  the  disease.  In  growing  lads,  lateral  curvature  may  be 
produced  by  a  habitually  maintained  faulty  position,  as  in  sitting  too  long  at 
the  desk,  or  in  following  certain  occupations.  The  deformity  is  undoubtedly 
due  in  many  cases  to  the  habitual  carrying  of  heavy  weights  by  growing  girls 
with  weak  spines.  An  inequality  in  the  focal  length  of  the  two  eyes  is  a 
common  cause  of  spinal  curvature,  the  patient  habitually  twisting  the  body 
forward  on  the  side  of  the  defective  eye,  so  as  to  endeavour  to  accommodate 
the  vision  of  it  to  that  of  the  stronger  one.  That  the  real  cause  of  lateral 
curvature  of  the  spine  is  to  be  found  in  faulty  habits  of  life,  and  not  in  sex, 
is  evidenced  by  the  rarity  of  the  affection  amongst  girls  of  the  labouring 
class,  as  compared  with  its  frequency  amongst  those  of  the  wealthier  orders  of 
society. 

The  causes  of  the  antero-posterior  curves  are  usually  to  be  found  in  some 
faulty  habits  of  the  patient :  either  giving  rise  to  an  habitual  stoop,  and  thus 
causing  kyphosis,  or  throwing  too  great  a  weight  on  the  loins,  and  thus 
giving  rise  to  lordosis.  Myopia  and  other  impairments  of  vision  causing  the 
person  so  affected  to  stoop,  in  order  to  bring  the  jsage  nearer  the  eye  in 
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reading,  is  a  common  cause  of  round  shoulders,  and  in  more  extreme  degrees, 
of  kyphosis. 

Mechanism  and  Pathology. — The  proper  tension  of  the  ligaments  and 
muscles  of  the  spinal  columns  is  necessary  for  it  to  maintain  the  weight  of  the 
upper  part  of  the  body.  If  from  any  of  the  above  causes  these  structures  are 
weak,  and  the  spine  is  habitually  held  in  a  faulty  position,  a  gradually  in- 
creasing curvature  will  develop.  The  direction  of  the  deviation  is  often  an 
exaggeration  of  the  normal  curves  :  thus  in  Icypltosis  the  excurvation  takes  place 
in  the  lower  cervical  and  upper  dorsal  regions,  which  are  naturally  prominent; 
and,  in  lordosis,  the  incurvation  is  most  marked  in  the  lumbar  region.  In 
lateral  curvature,  the  most  marked  deformity  is  in  the  dorsal  region,  where  the 
convexity  is  usually  directed  to  the  right,  and  is  indeed  an  exaggeration  of 

the  slight  inclination  of  the  spine  in  the  same 
direction  which  is  so  frequently  present.  A  second, 
or  compensating,  curve  occurs  in  the  lumbar  region, 
and  takes  a  direction  opposite  to  that  in  the  dorsal 
region  (Fig.  621).  In  some  instances  there  is  a 
quadruple  curve  (Fig.  622). 

At  the  same  time  that  these  lateral  curves  take 
place,  there  is  a  tendency  to  rotation  of  the 
vertebrse  in  such  a  way  that  the  body  of  each 
vertebra  is  directed  towards  the  convexity  of  the 
curve,  and  the  spinous  process  towards  the  con- 
cavity. Thus  in  most  cases  the  body  of  a  dorsal 
vertebra  looks  forwards  and  to  the  right,  and  the 
spinous  process  backwards  and  to  the  left  (Fig.  625). 
This  rotation  is  of  much  importance,  as  we  shall 
see,  in  the  production  of  the  peculiar  deformity  of 
the  chest  which  occurs  in  cases  of  lateral 
curvature. 

Many  explanations  have  been  suggested  for  the 
movement  of  rotation,  but  in  lateral  curvature 
produced  in  the  way  above  described  it  seems 
probable  that  the  rotation  is  due  to  the  fact  that 
the  bodies  of  the  vertebrte  are  more  free  to  move 
^.         ^  ,  ,       ,   than  the  posterior  arches,  which  are  bound  firmly 

Fig.  625. — Lateral  Curvatui-e  and  i  i  n  m 

Rotation  of  Spine.  together  by  muscles  and  ligaments.     Thus,  when 

lateral  curvature  occurs,  the  bodies  undergo  dis- 
placement more  readily  than  the  arches,  and  rotation  in  the  direction 
above  indicated  is  the  result. 

Arbuthnot  Lane,  who  has  paid  much  attention  to  this  subject,  has  shown 
how  lateral  curvature  may  result  from  the  constant  assumption  of  positions  of 
rest  in  standing.  Supposing  a  feeble  subject  to  stand  habitually  with  the 
weight  thrown  on  the  right  lower  limb,  the  pelvis  will  be  tilted  so  that  the 
upper  surface  of  the  sacrum  is  directed  somewhat  to  the  left.  A  lumbar  curve 
is  thus  produced  having  its  convexity  in  the  same  direction,  and  a  compen- 
sating curve  with  its  convexity  to  the  right  forms  in  the  dorsal  region.  In 
an  erect  column  each  vertebra  is  capable  of  rotation  around  an  antero-posterior 
or  a  transverse  axis,  but  in  lateral  curvature  rotation  takes  place  around  an 
oblique  axis  directed  forwards,  outwards  and  downwards.     This  is  readily 
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accounted  for  by  the  obliiiiie  position  assumed  by  the  sacral  facet  when  the 
weight  of  the  body  is  thrown  unequally  on  the  two  lower  extremities. 

In  the  earlier  stages  of  lateral  curvature  the  bones  are  not  altered  but  the 
intervertebral  discs  are  compressed  on  the  concave  side  of  the  curve.  Soon, 
however,  a  gradual  alteration  takes  place  in  the  bones  themselves,  the  bodies 
of  which  assume  a  more  or  less  pronounced  wedged  shape,  the  broader  end  of 
the  wedge  corresponding  to  the  convexity  and  the  narrower  end  to  the 
concavity  of  the  curvature.  In  advanced  cases  bony  lips  are  found  along  the 
borders  of  the  bodies  in  the  positions  of  greatest  compression,  and  these  may 
increase  in  size  until,  by  their  union  \dth.  those  of  adjacent  vertebra,  they 
form  strong  buttresses  passing  from  one  bone  to  another.  Too  much 
importance  cannot  be  attached  to  these  secondary  bony  deformities,  for  the 
object  of  treatment  must  be  to  cure  the  curvature  before  it  is  rendered 
permanent  by  their  occurrence. 

In  the  true  form  of  rickety  lateral  curvature  which  occasionally  occurs 
in  young  children,  the  most  important  element  is  an  unequal  growth  of 
the  bodies  of  the  vertebra  on  the  two  sides.  This  occurs  as  soon  as  the 
slightest  amount  of  lateral  curvature  is  main- 
tained by  faulty  positions.  The  weight  of  the 
upper  part  of  the  body  is  transmitted  chiefly 
through  those  portions  of  the  vertebral  bodies 
which  form  the  concavity  of  any  existing  curve. 
In  the  areas  of  maximum  pressure  the  growth 
of  the  rickety  bone  is  readily  interfered  with 
and  thus  the  curve  is  constantly  exaggerated 
by  deficient  bone  growth  on  the  concave  side 
as  compared  with  that  on  the  convex  side. 

Signs  of  Lateral  Curvature. — The  signs 
of  this  aflfection,  when  it  is  well  marked,  are 
obvious.  In  the  majority  of  cases  the  dorsal 
curvature  is  convex  to  the  right  side  and  the 
lumbar  curvature  to  the  left.  The  amount  of 
the  deviation  becomes  more  apparent  if  the 
position  of  the  tip  of  each  spinous  process  is 
marked  on  the  skin  with  ink.  It  must,  how- 
ever, be  remembered  that,  on  account  of  the 
rotation  of  the  vertebrae,  the  curve  thus  pro- 
duced   is  much    less  marked    than  one    which    Fit^  0-20.-Lataal  curvature  of  Spine. 

would  be  formed  by  a  line  drawn  through  the 

centres  of  the  bodies.  This  rotation  of  the  vertebrfe  produces  a  very 
characteristic  deformity  of  the  chest.  Thus  the  ribs  on  the  right  side  are 
thrown  backwards  and  become  unusually  curved  in  their  posterior  parts  ;  and 
as  a  necessary  result  of  this  the  right  scapula  becomes  unduly  prominent,  so 
that  often  the  first  symptom  of  lateral  curvature  which  attracts  "attention  is 
the  "  growing-out  "  of  the  right  slioulder.  For  the  same  reason  the  left  ribs 
are  sunk  and  depressed  behind,  whilst  they  project  in  front,  throwing  the 
sternum  over  to  the  right  of  the  middle  line  and  causing  projection  forwards 
of  the  left  breast.  The  intercostal  spaces  are  widened  on  the  right  side,  whilst 
on  the  left  side  the  ribs  are  crowded  together. 

When,  as  is  usual,  the  lumbar  curve  is  directed  to  the  left,  the  pelvis 
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becomes  tilted  downwards  on  the  left  side  ;  the  left  loin  is  prominent  and 
convex,  while  the  right  is  hollow,  and  the  right  iliac  crest  is  more  prominent 
than  the  left. 

Very  commonly  there  is  a  good  deal  of  neuralgic  tenderness  about  the 
spine,  constituting  the  ordinary  irritable  or  hysterical  spine,  and  at  this  early 
stasje  there  may  be  angemia  and  symptoms  of  impaired  nutrition. 

In  the  more  advanced  stages,  general  debility,  emaciation,  and  pallor  come 
on  ;  the  mal-nutrition  of  the  body,  which  was  the  primary  cause  of  the 
curvature,  being  increased  by  the  compression  to  which  the  thoracic  and 
abdominal  organs  are  subjected. 

During  the  eaidy  period  of  the  case,  the  spine  preserves  its  flexibility  ;  and 
whilst  the  curve  is  still  recent,  and  the  patient  young,  if  the  weight  of  the 
bead  and  shoulders  be  taken  off",  it  will  at  once  resume  its  straight  direction. 
Thus,  if  the  patient  be  lifted  off  the  ground  by  raising  her  up  with  the 
hands  under  the  axilla,  or  if  she  be  laid  down  on  her  face  on  a  flat  couch,  the 
back  will  fall  into  a  straight  position,  or  may  readily  be  made  to  do  so  by 
slight  traction.  After  the  affection  has  existed  for  some  time,  or  if  the 
patient  have  passed  that  age  at  which  consolidation  of  the  bones  and  ligaments 
is  completed,  the  distortion  will  continue  permanently,  in  whatever  position 
she  may  be  placed.  This  is  not  only  owing  to  the  deformity  of  the  spine, 
but  to  the  ribs,  and  the  ligamentous  and  muscular  structures  generally  of  the 
trunk,  having  become  distorted,  shortened,  and  fixed  in  their  abnormal  position. 

Treatment. — The  treatment  of  lateral  curvature  of  the  spine  should  be 
conducted  on  rational  principles  ;  and,  when  divested  of  the  mystery  with 
^^'hich  some  interested  specialists  have  surrounded  it,  becomes  simple  enough. 
There  are  three  principles  of  treatment  that  require  to  be  carried  out  in  these 
cases.  The  first  is  the  improvement  of  the  general  health, — unless  this  be 
effected,  nothing  can  be  done  ;  the  second  is,  to  strengthen  the  muscles  of  the 
spine  ;  and  the  third,  to  avoid  all  faulty  attitudes  of  rest  by  which  the  curved 
position  of  the  spine  is  maintained. 

The  administration  of  some  of  the  milder  preparations  of  iron,  with  a  course 
of  aloetics  for  the  regulation  of  the  uterine  function,  is  of  great  moment  ;  at 
the  same  time,  a  nourishing  diet  of  animal  food  should  be  allowed,  and  the 
patient  encouraged  to  take  exercise  in  the  open  air.  By  these  means  the 
nutrition  of  the  system  will  be  improved,  and  the  tone  of  the  muscles  restored. 
The  greatest  attention  must  be  paid  to  the  position  which  the  patient  assumes 
when  sitting.  She  must  sit  quite  squarely  at  the  table  and  should  write  or 
draw  upon  a  sloping  desk  so  that  the  tendency  to  lean  forward  is  corrected. 
The  chair  should  have  a  high  back  which  slopes  slightly  backwards,  and 
against  this  the  patient's  shoulders  must  rest.  Should  there  be  any  error  in 
the  accommodative  power  of  the  eyes,  this  must  be  cori-ected  by  the  use  of 
proper  glasses.  If  the  girl  rides,  she  should  learn  to  sit  alternately  on  the  off 
and  near  sides.  Standing  still  must  be  avoided,  and  the  patient  particularly 
cautioned  against  lolling  about  with  the  weight  of  the  body  resting  more  on 
one  leg  than  the  other.  The  patient  should  sleep  on  a  firm  mattress,  with  the 
head  on  a  low  pillow. 

Amongst  the  most  valuable  means  of  strengthening  the  spinal  muscles  are 
douching  and  massage  and  the  regular  performance  of  suitable  exercises. 
The  back  should  be  well  douched  with  cold  or  tepid  salt  water  every  morning 
and  evening,  and  the  muscles  methodically  rubbed  from  top  to  bottom,  either 
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with  the  naked  hand,  or  with  a  slightly  stimulating  embrocation.  At  the 
same  time,  if  the  patient's  strength  will  permit  it,  the  use  of  the  hand-swing 
may  be  allowed.  A  simple  plan  consists  in  hanging  a  cross-bar  from  two 
hooks  in  the  top  of  a  doorway  at  such  a  height  that  the  patient  can  just 
reach  it  by  raising  herself  on  her  toes.  Whilst  the  spine  is  extended  in  this 
way  the  douching  and  massage  may  be  practised. 

Bernard  Roth,  who  has  paid  particular  attention  to  the  treatment  of  lateral 
curvature  by  the  employment  of  regular  muscular  exercises,  has  formulated  a 
series  which  will  be  found  most  valuable.  Without  describing  each  exercise 
in  detail,  it  may  be  useful  to  indicate  some  of  the  chief  ones.  Whilst  the  patient 
lies  flat  on  the  back  four  slow  deep  inspirations  are  taken,  with  the  arms  by  the 
side  and  afterwards  extended  over  the  head  ;  rotation  and  lateral  flexion  of 
the  bead  are  then  slowly  repeated  four  times  ;  circumduction  of  both  shoulders 
with  the  elbows  extended,  and  then  of  each  hip  separately,  is  next  performed 
ten  or  twelve  times.  The  circumduction  of  the  hips  is  also  practised  while 
the  patient  lies  in  the  prone  position.  Another  exercise  consists  in  the  patient 
lying  prone  on  a  flat  table  with  the  head  and  shoulders  projecting  over  the 
end  and  slowly  flexing  and  extending  the  spine.  No  exercises  must  be  suffi- 
ciently prolonged  to  cause  actual  fatigue,  and  after  them  the  patient  should 
rest  awhile  on  a  couch  or  chair.  Roth  has  insisted  upon  the  importance  of 
ascertaining  in  what  position  the  deformity  of  the  spine  is  best  relieved — as 
by  extending  one  arm  above  the  head  and  holding  the  other  at  right  angles 
with  the  trunk — and  making  the  daily  assumption  of  this  position  for  a  variable 
time  part  of  the  treatment. 

The  recumbent  position  in  the  treatment  of  lateral  curvature  of  the 
spine,  though  a  valuable  means  as  an 
adjunct  to  other  measures,  has  been 
greatly  abused.  In  some  cases  of  great 
weakness  the  patient  must  be  kept 
lying  during  the  greater  part  of  the 
day,  but  in  the  majority  of  cases  pro- 
longed rest  on  the  back  is  harmful  by 
increasing  the  muscular  weakness,  and 
should  only  be  prescribed  for  resting 
the  patient  after  walking  or  the  per- 
formance of  muscular  exercises. 

Mechanical  contrivances  of  all 
kinds  should,  as  far  as  possible,  be 
avoided.  Great  evil  may  be  occasioned 
and  the  deformity  increased  by  the 
unnecessary  employment  of  cumber- 
some machinery.    The  heavy  apparatus 

that  is  often  applied  to  "'rowing'  eirls     t^-         c.  ■  ,c      <-<•   a  .       it  *  1 

t^r  &  "        to  !^"-'^       Fig.  027.— Sinnal  Support  for  Advaiiceu  Lateral 

overpowers  and  compresses,  rather  than  Curvature, 
supports  and  directs,  the  imperfectly 

developed  and  still  yielding  skeleton.  By  the  use  of  complicated  machines  the 
muscles  of  the  back  become  weakened  and  atrophied  from  disuse  ;  the  pelvis 
is  compressed  and  contracted  ;  and  those  very  evils  are  produced  by  the 
mechanician  which  it  is  the  object  of  the  Surgeon  to  avert  or  correct. 

In  some  long-standing  and  severe  cases  however,  in  which  the  deformity 
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has  become  permanent,  the  patient  may  derive  great  comfort  from  the  use  of 
the  apparatus  represented  in  Fig.  627.  This  tal^es  its  basis  of  support  from 
a  strong  well-fitting  pelvic  band  to  which  the  weight  of  the  upper  part  of  the 
body  is  transmitted  by  lateral  crutches. 

Sayre's  plaster  jacket  has  been  used  for  lateral  curvature,  but  is  now 
generally  condemned,  as  it  prevents  movement  completely,  and  thus  increases 
the  weakness  of  the  muscles.  A  poro-plastic  jacket,  however,  which  can  be 
removed  for  washing,  rubbing  and  exercise  may  with  advantage  be  used  in  the 
place  of  more  costly  and  complicated  apparatus. 

In  cases  of  posterior  excurvation  or  posterior  incurvation  of  the  spine,  whicli 
we  have  seen  occasionally  results  from  causes  similar  to  those  which  produce 
lateral  curvature,  the  treatment  must  be  carried  out  on  the  same  lines  as  those 
above  described,  and  all  vai'ieties  of  mechanical  support  should  as  far  as 
possible  be  avoided. 

Secondary  lateral  curvature  is  met  with  chiefly  in  cases  of  contraction 
of  one  side  of  the  chest  following  empyema,  and  is  a  not  unfrequent  result  of 
any  condition  which  causes  inequality  in  the  length  of  the  lower  extremities. 
When  the  curvature  results  from  the  former  condition,  the  spine  is  curved 
laterally  so  that  its  concavity  is  directed  towards  the  contracted  side  of  the 
thorax.  The  deformity  is  necessarily  irremediable,  being  due  to  the  falling 
together  of  the  parietes  resulting  from  imperfect  expansion  of  the  lung.  ■ 

The  second  variety,  which  is  caused  by  unequal  length  of  the  lower  limbs 
must,  if  possible,  be  prevented  by  the  use  of  a  high  boot  on  the  foot  of  the 
shorter  limb.  This  must  be  remembered  in  the  treatment  of  cases  in  which 
the  shortening  results  from  hip-joint  disease  or  from  the  operation  of  excision 
of  the  upper  end  of  the  femur  undertaken  for  that  disease.  The  convexity 
of  the  lumbar  curve  is  directed  to-  the  side  of  the  shorter  limb  and  the 
compensating  curve  in  the  dorsal  region  has  the  opposite  direction. 

A  certain  amount  of  lateral  curvature  is  seen  not  uncommonly  in  cases  of 
angular  deformity  due  to  caries  of  the  vertebrae  when  the  destruction  of  the 
bodies  is  greater  on  one  side  than  the  other. 

DEFORMITIES    OF    THE    NECK   AND  LIMBS. 

Various  deformities,  such  as  squint,  wry-neck,  and  club-foot,  are  due  to  a 
disturbance  of  the  normal  equilibrium  that  exists  between  antagonistic  muscles, 
so  that,  by  the  paralysis  of  one  set,  or  by  the  spasmodic  action  of  the  other,  the 
proper  balance  of  power  is  lost,  and  the  limb  or  part  deviates  from  the  position 
that  is  natural  to  it,  being  drawn  aside  by  the  more  powerful  set  of  muscles. 
These  deformities  may  be  congenital,  or  they  may  be  acquired. 

The  primary  mischief  is,  in  many  cases,  seated  in  the  nervous  system  ;  in 
others,  but  more  rarely,  in  the  muscular.  The  ligaments  and  bones  become 
only  secondarily  altered  in  shape,  being  shortened  or  compressed  on  the  side 
towards  which  the  limb  or  part  inclines  or  is  drawn.  Fascite  also  become 
shortened  and  tense,  and  the  disused  muscles  are  apt  to  become  wasted  and 
flabby.  The  contracted  muscle  after  a  time  may  become  permanently  rigid 
and  shortened. 

Causes. — The  causes  of  these  deformities  are  very  various  ;  but  they  may 
be  referred  to  the  following  heads  : — 

1.  Prolonged  Abnormal  Position  of  a  limb,  as  in  an  unreduced  disloca- 
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tion  or  an  ankylosed  joint,  may  lead  to  permanent  deformity.  It  may  be  taken 
as  a  general  pathological  law  that  ligaments,  fasciae,  and  to  a  less  extent 
muscles,  if  kept  for  a  sufficient  length  of  time  in  a  continuously  relaxed  state, 
become  shortened  to  accommodate  themselves  to  the  position  in  which  they 
have  been  placed,  and  thus  render  permanent  the  displacement  which  origi- 
nally caused  the  relaxation.  The  most  marked  example  of  this  is  seen  in  cases 
of  neglected  psoas  abscess  amongst  the  poor,  in  which  the  patient  has  been 
allowed  to  lie  in  bed  for  months  before  death  with  the  knees  constantly  flexed. 
After  a  time  complete  extension  becomes  impossible,  and  dissection  proves 
that  this  is  due  to  shortening  of  those  ligaments  that  are  relaxed  in  flexion. 
A  similar  shortening  of  ligaments  or  fasciae  may  occur  after  fractures,  if  the 
parts  be  kept  for  too  long  a  time  in  one  position,  more  particularly  if  they  be 
bound  and  matted  together  by  the  pressure  of  tight  bandages.  There  is  no 
danger  however  of  such  a  condition  being  developed  in  the  time  ordinarily 
required  for  the  treatment  of  a  fracture.  Some  forms  of  congenital  club-foot 
are  believed  to  be  due  to  a  prolonged  abnormal  position  of  the  limb  during 
intra-uterine  life. 

2.  Contraction  of  inflammatory  new  growths  or  of  tissues  which 
have  been  infiltrated  with  inflammatory  exudations  is  a  fruitful  cause 
of  deformities.  As  examples  may  be  mentioned,  the  contraction  of  the 
cicatrices  of  burns  in  any  part  of  the  body,  acquired  talipes  equinus  from 
contraction  following  a  deep-seated  abscess  in  the  calf,  and  contracted  knee  or 
hip  after  inflammation  of  the  joint. 

:>.  Derangement  of  the  proper  antagonistic  action  of  certain  groups 
of  Muscles. — This  may  arise  from  a  variety  of  causes. 

(a.)  The  Position  of  tlie  Limb  may  give  one  group  of  muscles  an  advantage 
over  their  opponents  :  thus,  in  disease  of  the  knee,  the  flexed  position  gives 
the  flexor  muscles  an  advantage  over  the  extensors,  and  we  consequently  find 
that  the  head  of  the  tibia  becomes  after  a  time  displaced  to  a  greater  or  less 
degree  backwards  into  the  ham,  merely  by  the  tonic  contraction  of  the  muscles 
without  any  weakness  or  paralysis  of  their  opponents. 

(B.)  Paralijsis  or  paresis  of  one  group  of  ynuscles,  the  contractility  of  their 
antagonists  continuing  normal,  is  a  common  cause  of  deformity,  as  the  relative 
balance  of  action  is  destroyed,  and  the  stronger  muscles  will  pull  the  part  over 
to  their  side.  The  causes  of  this  condition  may  be  in  the  muscles  themselves, 
in  the  nerve  supplying  them,  or  in  the  central  nervous  system. 

The  muscle  itself  is  seldom  the  seat  of  the  primary  lesion.  6.  V.  Poore  has 
pointed  out  that  a  single  muscle  or  group  of  muscles  may  be  weakened,  and 
their  contractility  in  response  to  electricity  impaired  by  excessive  use  without 
sufficient  intervals  of  rest.  This  is  often  accompanied  by  spasm  of  the  oppo- 
nent muscles,  sometimes  tonic,  but  more  often  clonic,  and  thus  deformity  may 
result.    This  is  not  however  a  common  cause  of  actual  deformity. 

The  conductivity  of  a  motor  nerve  is  frequently  abolished  by  wound,  injmy, 
pressure  of  a  tumour,  exposure  to  cold,  or  neuritis  from  other  causes.  A  good 
example  of  the  effects  of  lesion  of  a  motor  nerve  in  producing  deformity  may 
be  seen  in  the  peculiar  condition  of  the  hand  and  forearm,  described  in  Vol.  I., 
p.  5!)3,  as  resulting  from  paralysis  of  the  musculo-spiral  nerve  in  certain 
fractures  of  the  humerus.  In  paralysis  of  the  facial  nerve  from  cold  the  face 
is  drawn  to  the  sound  side.  Interna,!  squint  may  result  from  paralysis  of  the 
sixth  nerve  from  pressure  upon  it  as  it  enters  the  orbit,  the  external  rectus 
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losing  its  power  and  the  eye  being  rotated  inwards  by  the  action  of  its 
antagonist,  the  internal  rectus. 

Disease  of  the  central  nervous  system,  more  especially  of  the  spinal  cord,  i-s 
a  frequent  cause  of  deformity,  which  is  very  common  in  infancy  and  early 
childhold,  as  a  consequence  of  Infantile  Paralysis.  This  disease  is  due  to 
inflammation  of  the  anterior  grey  cornua  of  the  cord.  At  first  there  is 
extensive  paralysis,  which  gradually  clears  up  as  the  acute  stage  passes  off", 
often  leaving  merely  a  single  group  of  muscles  permanently  powerless,  as 
for  instance,  the  tibialis  anticus,  and  the  extensors  of  the  toes.  As  the  result 
of  this  the  foot  becomes  extended  by  the  unopposed  muscles  of  the  calf,  and 
one  form  of  acquired  club-foot  is  produced.  Little  made  the  important 
observation  that  many  cases  of  deformity  in  infants  appear  to  be  due  to 
mischief  inflicted  on  the  base  of  the  brain  during  protracted  and  instrumental 
labours. 

Another  example  of  deformity  from  disease  of  the  central  nervous  system  is 
the  club-foot,  and  occasionally  club-hand  also,  met  with  in  cases  of  encephalo- 
cele  or  spina  bifida. 

(c.)  S^Msm  of  a  muscle  or  group  of  muscles  also  may  give  rise  to  deformity, 
the  opponent  muscles  remaining  perfect  in  their  contractility,  but  being  over- 
balanced by  the  continued  contraction  of  their  antagonists. 

Spasm  may  be  the  result  of  direct  irritation  of  the  central  nervous  system. 
This  would  appear  to  be  the  case  in  some  forms  of  squint.  It  may  also  be 
reflex,  resulting  from  some  peripheral  irritation.  This  we  commonly  see 
happen  in  cases  of  contraction  occurring  from  the  cutting  of  teeth,  the 
irritation  of  worms  in  the  intestinal  canal,  in  the  so-called  hysterical  contrac- 
tions from  uterine  irritation,  &c.  From  all  these  various  causes,  contraction 
and  consequent  deformity  may  arise.  In  some  cases  deformity  will  cease  after 
removal  of  the  cause  ;  but  in  other  instances,  in  which  it  has  been  of  long 
duration,  the  deformity  will  continue,  owing  to  the  muscles  having  fallen  into 
a  kind  of  rigid  atrophy,  being  shortened  and  wasted. 

4:.  When  deformity  has  arisen  in  the  lower  extremity  as  a  consequence  of 
any  of  the  above  conditions,  it  becomes  greatly  aggravated  by  the  tveight  of 
Vie  body  acting  on  the  deformed  limb.  This  we  see  specially  marked  in  old 
club-feet. 

Treatment. — The  General  Treatment  of  deformity  consists  in  removing 
the  cause  of  the  contraction  in  those  cases  in  which  it  is  dependent  on  centrnl 
or  peripheral  disease  or  irritation  that  admits  of  remedy.  Thus,  if  squinting 
arise  from  pressure  upon  the  brain,  the  eye  will  resume  its  straight  direction 
when  the  congested  vessels  are  relieved,  or  the  efi'used  fluid  absorbed  ;  or  if  a 
contraction  of  the  hamstring  muscles  arises  from  the  irritation  of  worms  in  the 
intestinal  canal,  a  purgative  dose  may  cure  the  affection. 

Electricity  is  perhaps  the  most  valuable  agent  we  possess  for  the  treatment 
of  those  deformities  that  arise  from  paralysis  of  one  set  of  muscles  allowing 
those  that  retain  their  healthy  contractility  to  draw  the  parts  over  to  their 
side.  Thus,  for  instance,  if  the  muscles  supplied  by  the  external  popliteal 
nerve,  the  tibialis  anticus,  the  extensors  of  the  toes,  and  the  peronei — are 
paralysed,  so  that  the  muscles  of  the  calf,  the  tibialis  posticus,  and  the  flexors 
of  the  toes  draw  the  foot  into  the  position  of  Talipes  Equinus  and  Varus,  the 
electricity  must  be  applied  to  the  former  group  of  muscles.  The  continuous 
current  will  be  found  the  most  efficient,  faradization  being  of  but  little  use  if 
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flogenerative  changes  have  commenced  in  the  paralysed  muscles.  In  the  case 
just  described  the  sponge  connected  with  the  positive  pole  should  be  tied  over 
the  external  popliteal  nerve  behind  the  head  of  the  iibula,  and  the  negative 
sponge  applied  freely  over  the  paralysed  muscles  till  the  skin  becomes  sliglitlv 
reddened.* 

Friction  properly  applied  forms  a  useful  adjunct  to  electricity,  and  great 
care  must  be  taken  to  keep  the  limb  warm  by  proper  clothing,  without  which 
the  other  treatment  will  be  of  little  avail. 

In  many  cases,  the  contraction  may  be  slowly  but  very  eflPectually  overcome 
by  the  use  of  suitable  apparatus,  a  constant  elastic  or  tensive  action  being 
kept  up  by  means  of  bands  of  vulcanized  india-rubber  or  steel  springs.  The 
details  of  these  various  appliances,  though  belonging  to  the  department  of  the 
instrument-maker,  cannot  be  too  carefully  studied  by  the  Surgeon,  who,  after 
all,  in  order  to  guide  and  control  their  action,  must  be  thoroughly  conversant 
with  the  mechanical  principles  involved  in  their  construction.  In  many  of 
the  slighter  and  less  chronic  cases,  the  deformity  may  be  remedied  by  the 
employment  of  these  milder  means,  singly  or  con- 
joined ;  but  in  those  which  are  congenital  or  more 
permanent,  the  Division  of  the  Tendons  at  fault  is  the 
best  mode  of  restoring  the  natural  condition  of  the 
part.  The  orthopadic  department  of  surgery  owes,  in 
a  great  measure,  its  existence  to  Delpech  and  Strom- 
eyer,  and  its  perfection  to  Little,  Tamplin,  Adams, 
and  others. 

Tenotomy. — By  tenotomy,  as  at  present  practised, 
is  meant  the  subcutaneous  division  of  a  contracted 
tendon  by  means  of  a  narrow-bladed  knife  (Figs. 
628,  629,  630)  introduced  obliquely  through  a  punc- 
ture by  its  side.  In  doing  this,  it  should  be  borne 
in  mind  that  the  normal  anatomical  relations  of  parts 
are  often  a  good  deal  disturbed  in  cases  of  deformity  : 
and  thus  tendons  may  be  approximated  to  arteries 
and  nerves,  from  which,  in  the  healthy  condition  of 
the  limb,  they  are  widely  separated. 

In  the  operation  of  subcutaneous  tenotomy  the 
knife  may  be  used  in  one  of  two  ways.  In  the 
majority  of  cases  the  tendon  may  be  most  conveniently 

divided  by  introducing  the  blade  beneath  it  sideways,  and  then  turning  the 
edge  against  it,  and  scratching  through  it  by  a  kind  of  fine  sawing  movement, 
whilst  it  is  made  tense  by  an  assistant.  The  knife  should,  if  possible,  be  used 
as  a  lever,  the  back  being  firmly  pressed  against  some  resisting  point.  If  the 
blade  be  pressed  directly  forwards,  there  is  some  danger  that  it  may  suddenly 
cut  through  the  skin  as  the  tendon  gives  way.  The  second  way  is  to  pass  the 
tenotome  superficially  to  the  tendon  between  it  and  the  skin,  and  then  to  turn 
the  edge  against  it  whilst  it  is  made  tight  by  an  assistant.  By  this  plan  the 
danger  of  wounding  the  skin  is  avoided.  Only  a  drop  or  two  of  blood  is  lost 
in  the  operation  ;  and,  as  the  divided  tendon  retracts  with  a  kind  of  snap,  a 


s.  G2S,  (;-2;i,  030.— Tenotomes. 


*  For  details  of  the  treatment  of  paralyseil  muscles  by  electricity,  I  must  refer  the  reader  to  special 
works  on  the  subject,  especially  the  selection  by  G.  V.  Poore  from  the  Works  of  Duclienue,  published  by 
tlie  New  Sydenham  Society  in  istil. 
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gap  will  be  left  between  the  two  ends,  from  half  an  inch  to  an  inch  in  width, 
according  to  the  previous  amount  of  tension  in  the  part.  If  the  muscles  have 
been  contracted  for  some  years,  it  will  commonly  be  found  that  the  fasciae  in 
the  neighbourhood  of  the  tendon  have  become  rigid  and  unyielding,  forming 
cords  or  bands  stretching  across  from  the  side  of  the  gap.  If  these  be  very 
tense,  they  may  be  divided  in  the  same  way  ;  but  in  many  instances  it 
will  be  found,  after  a  short  time,  that  they  will  yield  by  stretching,  and 
consequently  will  not  require  division.  After  the  section  has  been  made,  the 
small  puncture  should  be  closed  with  a  pad  of  lint  and  a  strip  of  plaster,  or 
some  cotton-wool  and  collodion.  The  admission  of  air  should  be  carefully 
guarded  against,  lest  it  carry  with  it  impurities  which  might  give  rise  to 
inflammation  and  suppuration.  For  the  same  reason  the  knife  should  be 
cleaned  in  carbolic  lotion  and  the  skin  washed  with  the  same  before  the  opera- 
tion. Even  without  any  antiseptic  precautions,  however,  it  is  very  rarely  that 
suppuration  follows  subcutaneous  tenotomy,  if  performed  with  ordinary  care. 

After  tenotomy  the  part  should  be  brought  at  once  into  the  best  possible 
position  and  fixed  by  the  use  of  a  suitable  splint  or  other  appliance.  As  a 
rule  the  position  can  subsequently  be  improved  by  reapplying  the  apparatus 
at  intervals  and  by  the  use  of  rubbing  and  massage  ;  in  this  way  other  tense 
structures,  such  as  ligaments  and  fascite  are  gradually  stretched.  It  was  at 
one  time  the  practice  not  to  begin  extension  until  three  or  four  days  after  the 
operation,  the  view  being  held  that  it  was  advisable  to  allow  the  divided  ends 
of  the  tendon  to  unite  by  soft  plastic  material  before  any  attempt  was  made  to 
remedy  the  deformity.  Immediate  extension,  as  suggested  by  Sayre,  is  now, 
liowever,  universally  adopted. 

The  mode  of  Repair  of  Divided  Tendons  has  given  rise  to  some  con- 
troversy, there  being  two  theories  with  regard  to  the  process.  According  to 
one,  the  granulation  tissue  between  the  divided  and  i-etracted  ends  gradually 
undergoes  a  process  of  contraction,  analogous  to  that  which  takes  place  in  the 
cicatrix  of  a  burn,  so  as  to  cause  approximation  of  the  cut  ends  of  the  tendon 
at  the  expense  of  the  muscle,  which  becomes  partially  lengthened,  until  at  last 
merely  a  transverse  linear  cicatrix  is  left  at  the  line  of  section.  Adams  has, 
however,  conclusively  shown  that  this  theni-y  is  erroneous,  and  that  repair  is 
effected  by  the  formation  of  vascular  granulation  tissue  between  the  cut  ends, 
chiefly  from  the  sheath  and  soft  parts  around  ;  that  this  undergoes  gradual 
development  into  fibrous  tissue  ;  and  that  the  tendon  is  actually  lengthened 
and  remains  permanently  so,  though  perhaps  not  to  the  full  extent  of  the  gap 
at  first  existing  between  its  ends.  The  new  material  eventually  resembles  the 
normal  structure  of  tendon  so  closely  that  the  microscope  fails  to  detect  any 
appreciable  difference,  and  it  can  be  distinguished  only  by  its  more  translucent 
appearance  from  the  old  tendon. 

In  cases  of  congenital  malformation,  the  question  frequently  arises 
whether  tenotomy  should  be  performed  in  early  infancy,  or  delayed  to  a  more 
advanced  age.  As  a  general  rule  I  think  that,  if  operation  will  certainly  be 
necessary,  it  should  not  be  delayed  :  it  is  not  more  difficult  at  an  early  period 
of  life  than  at  any  other  ;  no  danger  attends  it,  and  Avhen  performed  during 
infancy,  there  is  a  far  less  chance  of  the  deformity  being  permanent,  than  if 
the  operation  be  delayed  for  some  years.  But  it  must  be  remembered  that 
many  slight  defoi'mities  and  contractions  in  infants  may  be  removed  without 
operation,  by  attention  to  proper  mechanical  and  hygienic  means.  The 
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Surgeon  should  not,  therefore,  be  too  ready  to  operate  in  slight  cases  at 
tender  ages. 

DEFORMITIES    APFECTIN&    THE    FACE    AND  NECK. 

Wry-neck,  Torticollis  or  Caput  Obstipum,  is  characterized  by  a  faulty 
position  of  the  head,  which  usually  takes  the  form  of  lateral  flexion  of  the 
neck,  so  that  the  head  is  approximated  to  one  or  other  shoulder.  The  cases 
which  are  included  under  the  genei'al  name  of  "  wry-neck,"  may  result  from 
very  different  causes  of  which  by  far  the  most  important  are  various  conditions 
of  temporary  contraction,  permanent  retraction,  or  spasmodic  action  of  one  or 
more  of  the  muscles  of  the  neck,  especially  the  sterno-mastoids.  Torticollis 
may,  however,  result  from  the  traction  of  the  cicatrices  of  burns  of  the  side 
of  the  neck,  and  also  from  disease  of  the  bones  or  joints  of  the  cervical  spine. 
It  is  often  a  matter  of  some  difficulty  to  distinguish  the  deformity  resulting 
from  spinal  disease  from  the  ordinary  forms  of  muscular  torticollis. 

A  simple  transient  form  of  torticollis  is  often  met  with  as  the  "  stiff  neck  " 
following  exposure  to  cold.  This  is  often  spoken  of  as  "rheumatic,"  but  it 
must  be  clearly  distinguished  from  certain  intractable  forms  which  are  some- 
times associated  with  or  follow  other  manifestations  of  rheumatism.  In  these 
cases  the  sterno-mastoid  may  be  affected,  but  often  the  posterior  muscles  of 
the  neck,  especially  the  trapezius  and  the  splenius  capitis,  appear  to  be  chiefly 
at  fault.  This  condition  is  very  liable  to  become  chronic  and  lead  to  per- 
manent retraction  of  the  affected  muscles.  Wry-neck  occasionally  comes  011 
in  childhood  after  measles  or  scarlet  fever,  usually  as  a  consequence  of  inflamed 
cervical  glands,  and  is  then  due  to  the  position  instinctively  assumed  by  the 
head  in  order  to  relax  the  muscular  tension  on  the  inflamed  side  of  the  neck. 

The  chronic  forms  of  muscular  torticollis  are  due  in  most  cases  to  retraction 
of  one  sterno-mastoid.  This  condition  is  generally  met  with  in  childhood,  but 
in  rare  cases  appears  to  be  congenital  and  may  possibly  then  be  due  to 
malposition  in  the  uterus.  It  has  long  been  thought  probable  that  some 
cases  of  torticollis  occurring  in  childhood  owe  their  origin  to  some  damage 
of  one  sterno-mastoid  muscle  during  birth.  It  is  novs'  generally  recognized 
that  the  hard  swelling  which  is  occasionally  present  in  this  muscle  in  infants 
is  the  result  of  partial  rupture  of  the  fibres,  due  usually  to  traction  on  the 
after-coming  head  in  breech  pi'esen  tat  ions  (Chap.  LIV.,  p.  013).  The  relation 
between  this  hasmatoma  of  the  sterno-mastoid  and  the  subsequent  development 
of  torticollis  has  been  carefully  investigated  by  numerous  observers,  and  the 
fact  has  been  established  by  Volkmann,  Glutton,  Owen,  D'Arcy  Power,  and 
others,  that  in  a  certain  proportion  of  cases  gradual  retraction  occurs  in  the 
damaged  muscle  with  the  production  of  varying  degrees  of  torticollis.  Power 
finds  that  of  loO  cases  of  hcematoma  of  the  sterno-mastoid  which  he  was  able 
to  collect,  well-marked  wry-neck  followed  in  at  least  21  cases.  In  this  variety 
of  the  deformity  the  muscle  of  the  right  side  is  the  more  usually  affected. 
Permanent  retraction  of  the  sterno-mastoid  or  other  muscles  is  an  occasional 
sequel  of  the  acute  rheumatic  contractions  above  mentioned.  Paralysis  of  one 
sterno-mastoid  is  a  very  rare  cause  of  wry-neck  ;  the  deformity  is  produced 
by  the  unopposed  contraction  of  the  muscle  of  the  opposite  side  which  may 
after  a  time  become  permanently  retracted. 

Spasmodic  torticollis  is  an  unusual  form  due  to  clonic  or  tonic  contractions 

VOL.  II.  M  M 


530    DEFORMITIES   AFFECTING   THE   FACE  AXD  NECK. 


of  the  sterno-mastoid  or  other  muscles  of  the  ueck,  such  as  the  trapezius  or 
splenins.  The  spasm  may  be  completely  intermittent,  each  attack  coming  on 
suddenly  with  great  pain  and  the  affected  muscles  relaxing  again  after  a 
variable  time.  la  cases  of  long  standing  the  spasm  is  liable  to  become  tonic, 
and  finally  some  permanent  retraction  of  the  muscle  results.  In  the  earlier 
stages  the  spasm  may  be  overcome  by  gentle  traction  and  disappears  entirely 
when  the  patient  is  antesthetized.  In  cases  in  which  the  sterno-mastoid  or 
trapezius  is  affected,  it  is  probable  that  the  spinal  accessory  nerve  is  at  fault 
or  that  the  spasm  may  result  from  some  central  lesion.  An  interesting  case 
probably  of  this  nature  has  been  recorded  by  Poore.  The  muscles  chiefly 
affected  were  the  left  sterno-mastoid  and  the  right  splenius  capitis,  which  are 
associated  in  turning  the  head  to  the  right.  The  sternal  head  of  the  sterno- 
mastoid  had  been  divided  with  only  temporary  relief.  The  patient  had  had 
syphilis.  There  was  a  small  scar  on  the  scalp  close  to  the  middle  line  and 
near  the  left  coronal  suture,  a  position  which  agrees  with  Terrier's  centre  for 
rotation  of  the  head  to  the  opposite  side.  Complete  relief  followed  a  course 
of  mercury;  otherwise  it  had  been  decided  to  trephine  over  the  position  of  the 
scar,  on  the  supposition  that  some  meningeal  thickening  beneath  this  might 
be  the  cause  of  the  spasm.  When  the  spasm  affects  the  deep  posterior  muscles 
of  the  neck  it  is  the  posterior  cervical  nerves  which  are  probably  at  fault. 

Hysterical  torticollis  is  occasionally  met  with  in  young  females  who  exhibit 
other  evidences  of  functional  disorder.  In  these  cases  the  head  may  assume 
any  position,  but  often  it  is  flexed  laterally  and  the  shoulder  raised.  The 
disappearance  of  the  deformity  under  an  aufesthetic  and  the  general  features 
of  the  case  will  usually  serve  to  indicate  its  nature. 

The  Symptoms  vary  considerably  in  different  cases.  When  the  deformity 
arises  from  retraction  of  one  sterno-mastoid,  a  triple  displacement  of  the  head 
results  ;  it  is  drawn  downwards  towards  the  shoulder  of  the  affected  side, 
whilst  the  face  is  turned  to  the  opposite  side  and  slightly  upwards. 

The  affected  sterno-cleido-mastoid  will  be  found  hard,  defined,  and 
shortened  ;  sometimes  both  divisions  of  the  muscle  are  equally  tense, 
standing  out  in  strong  relief,  so  as  to  look  almost  like  two  distinct  muscles. 
In  other  cases,  one  division,  and  then  more  usually  the  sternal,  is  chiefly 
affected.  After  a  time  the  cervical  vertebrse  participate  in  and  maintain  the 
displacement,  becoming  rotated  on  their  axes  and  curved.  Eventually  the 
whole  spinal  column  shares  in  the  displacement,  and  lateral  curvature  sets  in. 
The  deeper  muscles  also  become  shortened,  and  the  anterior  margin  and  clavi- 
cular attachment  of  the  trapezius  will  often  be  found  tense  and  preternaturally 
defined. 

In  well-marked  cases  of  torticollis  the  features  lose  their  symmetry,  and  the 
lines  of  the  eye-brows,  eyes,  and  mouth  are  lower  on  the  side  towards  which 
the  head  is  inchned.  In  advanced  cases  the  whole  side  of  the  face  and  even 
of  the  head  may  be  distinctly  flattened.  This  asymmetry  of  the  face  is  the 
result  of  imperfect  development  when  the  torticollis  occurs  in  infants  ;  but 
it  has  been  observed  to  occur  when  the  torticollis  arises  ia  adults,  and  under 
these  circumstances  it  has  been  suggested  that  it  is  due  to  impaired  nutrition 
from  interference  with  tlie  circulation  through  the  carotid  on  the  contracted 
side. 

In  spasmodic  torticollis  the  position  which  the  head  assumes  during  the 
attacks  of  spasm  will  depend  upon  which  muscles  are  affected.    Spasm  of  one 


TREATMENT   OF  TORTICOLLIS. 


531 


sterno-mastoid  will  throw  the  head  into  the  position  above  described  ;  if  both 
muscles  are  aifected  the  head  is  thi'own  forwards.  In  spasm  of  the  posterior 
muscles  varying  degrees  of  extension  and  rotation  are  met  with.  Thus  one 
trapezius  will  draw  the  head  backwards  with  a  slight  inclination  of  the  face  to 
the  opposite  side  ;  both  trapezii  acting  together  will  simply  extend  the  head. 
The  splenius  capitis  inclines  the  head  laterally  and  rotates  the  face  to  the 
same  side,  and  acting  with  the  sterno-mastoid  of  the  opposite  side  will  serve 
to  increase  the  rotation  produced  by  the  latter  muscle.  It  has  already  been 
mentioned  that  in  long-standing  cases  of  spasmodic  wry-neck  the  deformity 
may  be  rendered  permanent  by  retraction  of  the  affected  muscles.  Purely 
spasmodic  torticollis  can  be  distinguished  from  that  due  to  permanenc 
shortening  of  the  muscles  by  the  fact  that  it  is  often  paroxysmal,  that  the 
deformity  can  be  overcome  by  traction,  and  that  it  disappears  during  sleep 
and  angesthesia. 

The  greatest  care  must  be  taken  not  to  confound  muscular  torticollis  with 
disease  of  the  cervical  spine.  It  must  be  remembered  that  spasmodic  muscular 
contractions  in  the  neck  may  result  from  irritation  of  the  nerve  roots  at  the 
intervertebral  foramina.  In  the  case  of  torticollis  due  to  retraction  of  one 
sterno-mastoid,  the  freedom  of  the  movements  other  than  those  limited  by  the 
shortened  muscle  will  serve  to  distinguish  it  from  the  deformity  following 
spinal  disease,  whilst  from  early  caries  it  differs  in  the  absence  of  pain  and 
complete  freedom  from  swelling  or  thickening  about  the  vertebrae. 

The  Treatment  of  the  acute  forms  of  torticollis  such  as  that  whicli 
follows  exposure  to  cold  consists  in  rest  of  the  part  and  the  application  of 
warmth,  followed  by  rubbing  with  stimulating  liniments.  If  the  deformity 
be  secondary  to  inflamed  cervical  glands  these  must  receive  appropriate 
treatment. 

In  a  well-marked  case  of  torticollis,  arising  from  permanent  shortening  of  one 
of  the  sterno-mastoids,  which  is  the  common  form  of  the  affection,  the  treatment 
may  best  be  conducted  by  dividing  the  inferior  attachment  of  the  muscle,  and 
thus  allowing  the  head  to  regain  its  proper  position.  The  subcutaneous  division 
of  the  muscle  is  a  somewhat  delicate  opei'ation,  on  account  of  the  important 
structures  that  lie  immediately  behind  it.  By  dividing  it,  however,  from 
behind  forwards,  close  to  the  sternum  and  along  the  clavicle,  there  can,  if 
ordinary  care  be  employed,  be  little  risk  of  doing  any  damage,  as  these  bones 
carry  the  lower  attachment  of  the  muscle  forwards,  and  separate  it  from  sub- 
jacent parts.  The  sternal  attachment  of  the  muscle,  which  is  usually  very 
tense  and  prominent,  may  be  divided  by  making  a  puncture  on  the  inner  side 
of  the  tendon,  pushing  a  narrow  director  behind  the  muscle,  drawing  the 
latter  forwards,  and  then  passing  an  ordinary  tenotome  behind  the  tendon, 
with  its  flat  side  towards  it,  just  in  front  of  the  upper  margin  of  the  sternum, 
and  cutting  forwards,  whilst  the  muscle  is  put  well  upon  the  stretch.  In 
dividing  the  clavicular  origin,  a  puncture  should  be  made  with  a  scalpel  upou 
and  down  to  the  clavicle  in  the  cellular  space  which  lies  between  the  two 
attachments  of  the  muscle,  and  then  by  pushing  a  long,  blunt-pointed,  narrow- 
bladed  tenotome  beneath  the  insertion  of  the  muscle,  this  is  divided  in  a 
direction  forwards.  In  this  situation  also  the  director  may  be  used,  unless 
the  parts  are  very  tense.  Care  must  be  taken  of  the  external  jugular  vein  at 
the  outer  edge  of  the  muscle.  Should  this  vessel  run  inconveniently  close  to 
the  edge,  the  safer  plan  is  to  begin  the  operation  from  the  outer  side,  making 
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the  first  puncture  here.  After  division  of  the  tendon,  the  deep  fascia  of  the 
neck  will  sometimes  be  found  stretching  across  in  firm  and  tense  bands  ; 
these,  however,  had  better  not  be  interfered  with,  as  they  will  yield  in  time, 
and  great  risk  of  injuring  the  subclavian  and  carotid  vessels  would  attend 
any  attempt  at  their  division.  Nor  should  the  edge  of  the  knife  ever  be 
turned  inwards.  Care  must  be  taken  to  divide  the  muscle  completely,  but  not 
to  carry  the  incision  too  freely  or  deeply.  I  have  heard  of  more  than  one  case 
in  which,  from  want  of  due  precaution,  abundant  hajmorrhage  occurred,  and 
of  three  in  which  a  fatal  result  followed  the  operation. 

The  dangers  of  the  subcutaneous  division  of  the  sterno-mastoid  can  be 
avoided,  and  the  operation  performed  more  thoroughly,  by  means  of  the  opeti 
method.  This  consists  in  making  a  short  transverse  incision  over  the  muscle 
about  one  finger's  breadth  above  the  clavicle.  The  muscle  is  then  carefully 
divided  as  completely  as  may  be  necessary  with  forceps  and  scalpel. 

If  the  open  method  be  adopted  with  careful  antiseptic  precautions,  it  is 
certainly  in  every  way  superior  to  the  subcutaneous  mode  of  division. 

After  the  operation  the  head  must  be  maintained  in  the  best  possible  posi- 
tion by  the  use  of  a  suitable  apparatus.  The  complicated  instruments  which 
consist  of  a  spinal  support  with  an  arrangement  of  pads,  by  which  pressure 
can  be  brought  to  bear  upon  the  head  in  different  directions,  have  been  dis- 
carded almost  entirely  in  favour  of  simpler  means.  One  of  the  best  methods 
consists  in  applying  a  plaster  jacket  in  the  same  way  as  for  spinal  disease,  and 
moulding  a  poroplastic  cap  to  the  head,  or  fixing  a  stout  strip  of  plaster 
circularly  around  it.  The  head  is  then  kept  in  position  by  the  use  of  one  or 
more  india-rubber  cords,  which  are  attached  by  one  end  to  the  cap  or  strap- 
ping, and  by  the  other  to  a  hook  in  the  plaster  jacket.  Several  hooks  should 
be  fixed  to  the  jacket  so  that  the  direction  of  the  traction  on  the  head  may  be 
altered  at  will.  As  a  rule  one  band  should  be  so  arranged  that  it  exerts  its 
traction  in  the  line  of  the  sterno-mastoid  muscle  opposite  to  that  which  has 
been  divided.  Manipulation  and  massage  will  much  assist  in  rectifying  the 
position. 

In  the  treatment  of  spasmodic  torticollis  any  condition  which  might  act 
upon  the  muscle  reflexly  must  be  sought  for  and  relieved.  A  thorough  trial 
must  be  given  to  the  constant  current  and  massage,  whilst  it  is  of  much 
importance  to  attend  to  the  condition  of  the  general  health.  When  the 
sterno-mastoid  is  affected,  the  spasm  has  been  reheved  for  a  while  by  dividing 
the  muscle,  but,  if  any  operative  interference  be  necessary,  the  choice  must  lie 
between  stretching  and  excision  of  the  spinal  accessory  nerve.  Of  these 
methods  the  latter  is  to  be  preferred,  and  neurectomy  should  certainly  be 
performed  if  other  measures  have  failed  to  relieve  the  spasm. 

The  nerve  is  best  reached  by  an  incision  along  the  anterior  border  of  the 
sterno-mastoid,  beginning  at  the  apex  of  the  mastoid  process,  and  extending 
downwards  for  three  inches.  The  edge  of  the  muscle  is  freely  exposed  and 
turned  outwards  until  the  nerve  is  seen  entering  its  deep  surface.  This  it 
does  at  a  point  about  two  inches  below  the  mastoid,  or  opposite  the  angle  of 
the  jaw.  If  any  difficulty  arise  in  recognising  the  nerve,  Ballance  recommends 
that  the  lower  border  of  the  digastric  be  defined  in  the  upper  part  of  the 
wound  ;  the  spinal  accessory  escapes  from  beneath  this  muscle  just  below  the 
transverse  process  of  the  atlas.  An  inch  or  more  of  the  nerve  should  be 
excised,  and  the  proximal  end  thoroughly  stretched,  or  completely  avulsed. 
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Campbell  de  Morgan,  who  first  excised  a  portion  of  the  spinal  accessory  in 
1862,  exposed  the  nerve  at  the  posterior  border  of  the  sterno-mastoid.  This 
method  is  not  suited  for  cases  in  which  the  sterno-mastoid  is  affected.  The 
immediate  result  of  the  operation  is  to  paralyze,  more  or  less  completely,  the 
sterno-mastoid  and  trapezius  and  relieve  the  spasm.  In  a  considerable 
number  of  cases  the  relief  has  been  permanent,  although  the  paralysis  has 
improved.  In  other  cases  the  spasm  has  returned  after  a  variable  interval, 
and  sometimes  has  spread  to  other  muscles.  Petit  in  1891  collected  26  cases 
of  neurectomy  of  the  spinal  accessory  for  spasmodic  torticollis  :  in  13  the 
result  was  successful  ;  7  were  improved,  2  were  slightly  better,  8  had 
temporary  relief,  and  1  died  of  erysipelas.  Southam  has  performed  the 
operation  in  10  cases  ;  four  of  these  were  known  to  be  completely  relieved 
after  periods  varying  from  two  to  eight  years. 

In  a  case  of  severe  spasm  affecting  the  posterior  muscles  of  the  neck  in 
which  no  relief  followed  other  measures,  Keen  excised  parts  of  the  posterior 
primary  divisions  of  the  first,  second,  and  third  cervical  nerves.  The  opera- 
tion afforded  marked,  but  not  complete,  relief.  Similar  treatment  has  been 
adopted  by  Noble  Smith  and  others,  but  the  cases  in  which  such  severe 
measures  are  justified  ai'e  necessarily  extremely  rare. 

In  those  cases  in  which  the  wry-neck  appears  to  be  dependent  rather  on 
paralysis  of  one  sterno-mastoid  than  on  spasm  of  the  other,  electricity  will 
be  found  most  useful. 

DEFORMITIES    OF    THE    ARM    AND  HAND. 

Contraction  of  the  Arm  is  not  of  very  common  occurrence,  except  as  the 
result  of  burns.  I  have,  however,  met  with  four  distinct  forms  of  contraction 
of  the  forearm. 

1.  There  may  be  ankylosis  of  the  elbow-joint,  the  forearm  being  bent  at  a 
right  angle  with  the  arm,  the  result  of  disease  in  or  around  the  articulation. 
If  the  ankylosis  be  fibrous,  and  the  muscles  strong  and  firm,  a  very  useful 
limb  may  be  restored  by  breaking  down  adhesions,  under  chloroform;  by 
forcible  flexion  and  extension,  followed  by  the  use  of  passive  motion,  friction, 
and  douches.  Should  the  muscles  be  very  flaccid  and  wasted,  forcible  extension 
may  leave  a  permanently  weakened  limb,  over  which  the  patient  has  lost  the 
power  of  flexion.  In  such  cases  I  have  found  gradual  extension,  made  by 
means  of  an  angular  splint  acted  upon  by  a  racket-apparatus,  the  safest 
means  of  restoring  the  utility  of  the  arm.  If  the  ankylosis  be  osseous,  the 
bones  should  be  resected,  a  wedge-shaped  piece  being  sawn  out,  and  a  false 
joint  allowed  to  form. 

2.  The  biceps  may,  by  its  contraction,  occasion  a  permanent  flexion  of  the 
arm.  This  contraction  of  the  biceps  may  be  hysterical,  rheumatic,  or 
syphilitic.  The  syphilitic  form  may  be  due  to  gummatous  infiltration  of  the 
muscle.  When  it  is  hysterical,  occurring  in  young  women,  it  requires  the 
ordinary  constitutional  treatment  of  hysteria;  should  this  fail  in  removing  it, 
extension  may  be  made,  under  chloroform,  and  the  arm  keep  in  a  straight 
position  for  a  time.  When  it  is  syphilitic  the  ordinary  treatment  of  syphilis 
may  produce  a  cure.  When  of  organic  character,  and  permanent,  section  of 
the  tendon  and  its  aponeurosis  may  be  practised,  due  care  being  taken  of  the 
brachial  artery  and  median  nerve.    This  operation  is  most  safely  done  by 
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introducing  the  tenotome  to  the  inner  side  of  the  tendon,  slipping  it  under, 
and  cutting  upwards  and  outwards  ;  the  artery  being  guarded  and  pushed  to 
the  inner  side  by  the  pressure  of  the  left  forefinger. 

3.  The  forearm  may  be  forcibly  pronated  and  flexed  as  the  result  of  chronic 
inflammation  of  the  radio-humeral  articulation.  Here  forcible  supination  and 
extension,  under  chloroform,  is  the  best  remedy. 

4.  The  forearm  may  be  bent  on  the  arm  in  consequence  of  the  contraction 
of  the  cicatrix  of  a  burn  along  the  inside  of  the  limb.  In  this  case  the  plastic 
operation  described  in  Vol.  I.,  p.  401,  must  be  practised. 

Ankylosis  of  the  Arm  in  the  Straight  Position  is  a  condition  of  very 


serious  inconvenience,  the  limb  being  almost  useless  for  all  ordinary  purposes 
of  life.  In  cases  of  this  kind,  the  treatment  to  be  adopted  must  depend  upon 
whether  the  ankylosis  be  fibrous  or  osseous.  If  it  be  fibrous,  however  firm, 
the  forearm  may  always  readily  be  brought  into  a  rectangular  position  by 
flexion  under  chloroform,  and  the  mobility  of  the  joint  may  then  be  improved 
or  restored  by  passive  motion,  friction,  and  douches.  If  it  be  osseous,  a  wedge 
of  bone  must  be  removed,  and  the  case  treated  as  an  ordinary  instance  of 
excision  of  the  elbow,  with  a  view  of  establishing  a  false  joint. 

Acquired  Contraction  of  the  Muscles  of  the  Forearm  implicating 


the  Hand  is  occasionally  met  with  in  adults.  I  have  seen  it  in  two  opposite 
conditions  :  that  of  forcible  extension  (Fig.  631),  and  that  of  forcible  flexion 
and  pronation  (Fig.  632).  In  both  instances  it  appeared  to  have  been  the 
result  of  excessive  use  of  certain  muscles  ;  in  the  first  case  in  wringing  out 
clothes,  in  the  other  in  cutting  with  very  heavy  shears.  In  the  case  of  flexion 
and  pronation,  it  was  interesting  to  observe  that,  when  the  fingers  were 
extended,  the  wrist  became  flexed,  and  when  the  wrist  was  extended  the 
fingers  became  bent  in.  In  these  cases  change  of  occupation,  friction,  and 
galvanism,  with  the  use  of  a  straight  splint,  were  advantageously  resorted  to, 
a  cure  being  eventually  effected. 


Fig.  631. — Contraction  of  Supinators  of  Forearm  and  Extensors  of  the  Hand. 


Fig.  632. — Contraction  of  Flexors  and  Pronators  of  the  Hand. 
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Paralysis  of  the  Extensors  and  Supinators,  owing  to  the  injury  of  the 
musculo-spiral  nerve  consequent  on  fracture  of  the  humerus,  has  been  described 
in  Vol.  I.,  p.  593. 

Club-hand. — A  deformity  resembUng  chib-foot  is  occasionally,  though 
rarely,  met  with  in  the  hand.  The  contraction  may  occur  in  two  directions  : 
either  in  the  sense  of  preternatural  flexion,  or  in  that  of  abnormal  extension 
of  the  member.  It  has  been  described  by  Gruveilhier,  Voillcrmier,  and  Smith 
of  Dublin.  In  most  of  the  cases  that  have  been  met  with,  there  was  a  certain 
amount  of  deformity  of  the  lower  end  of  the  radius,  with  congenital  dislocation 
of  the  wrist ;  aod  in  Smith's  case  there  was  an  accessory  semilunar  bone  in 
the  carpus.  In  other  cases  it  has  been  caused  by  congenital  absence  of  the 
radius.  Little,  if  anything,  can  be  done  by  surgery  for  the  relief  of  this 
det'oi'mity. 

Arthritis  Deformans  or  Rheumatoid  Arthritis  of  the  hand  is  a 
common  affection.  In  this  condition,  the  fingers  which  are  thickened  and 
stiffened  are  partially  bent  towards  the  palm,  and  at  the  same  time  turned 
towards  the  ulnar  side.  The  articulations  are  swollen,  and  in  the  earlier 
stages  painful.  The  disease  rarely  occurs  before  middle  age.  It  is  moie 
common  in  elderly  people,  and  especially  those  of  the  labouring  class,  whose 
hands  have  been  much  exposed  to  the  weather,  with  the  fingers  bent  as  in 
holding  reins  or  agricultural  implements.  The  deformity  is  permanent  and 
incurable. 

Dupuytren's  Contraction  of  the  Fingers. — One  or  more  fingers  may  be 
bent  in  consequence  of  injury  of  the  flexor  tendons  ;  the  skin  and  fascial 
structures  of  the  palm  remaining  sound  with  the  exception  of  some  cicatricial 
tissue.  Such  a  contraction  is  incurable,  as  a  portion  of  the  tendon  has 
probably  sloughed  away.  In  the  true  digital  contraction,  commonly  called 
Dtqmi/fmi's  contract  ion — its  pathology  having  been  pointed  out  by  that  great 
Surgeon  in  1832 — the  tendons  and  their  sheaths  are  unaffected,  the  deformity 
being  due  to  changes  taking  place  in  the  fascial  structures  outside  them. 
Most  commonly  this  commences  in  the  little  finger,  and  thence  gradually 
extends  to  the  ring  and  middle  fingers,  which  become  so  forcibly  and  firmly 
flexed,  that  their  extension  is  not  practicable.  The  thumb  and  index  finger 
are  much  less  commonly  affected.  This  deformity  is  very  rare  in  females,  and 
is  most  commonly  met  with  in  males  after  forty.  It  has  very  generally  been 
supposed  that  the  condition  results  from  ft-equent  and  continued  pressure  on 
the  palm  of  the  hand,  as  in  leaning  on  a  round-ended  stick  in  walking,  or  in  those 
trades  in  which  an  instrument  is  pressed  into  the  hollow  of  the  hand.  This, 
however,  seems  doubtful  ;  it  certainly  often  occurs  without  any  apparent 
exciting  cause.  In  some  cases  I  have  found  it  associated  with  a  rheumatic  or 
gouty  diathesis,  and  Lockwood  has  demonstrated  the  j)resence  of  uric  acid 
crystals  in  the  thickened  fascia  removed  by  operation.  On  examining  the 
contracted  fingers,  projecting  ridges  will  be  felt  extending  fi'om  the  palm  to 
their  anterior  aspects  ;  and  on  endeavouring  to  straighten  them,  these  ridges 
will  be  found  to  become  stretched,  and  the  palmar  fascia  to  be  rendered  tense. 
The  skin  covering  these  fascial  ridges  is  at  first  free,  but  after  a  time  becomes 
adherent  to  them.  So  firmly  are  the  fingers  contracted,  that  by  no  effort  can 
they  be  extended.  . 

Pathology. — Dupuytren  found  on  dissecting  a  hand  which  was  the  seat 
of  this  disease,  that  after  the  removal  of  the  skin,  which  was  loose  and  flaccid, 
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the  contraction  continued  as  before,  and  this,  therefore,  conld  not  be  its  seat ; 
that  the  pahnar  fascia,  which  was  exposed,  was  tense  and  shortened,  whilst 
from  the  lower  aspect  some  cord-like  prolongations  passed  up  by  the  side  of 
the  fingers  ;  and  that,  when  these  were  divided,  the  contraction  was  imme- 
diately removed,  the  tendons,  the  bones,  and  the  joints  being  perfectly  sound. 
He  considered  these  fibrous  cords  to  be  digital  prolongations  of  the  palmar 
fascia,  and  consequently  looked  upon  this  membrane  as  the  seat  of  the  disease. 
Groyrand,  who  has  carefully  dissected  hands  affected  in  this  way,  states  that 
these  fibrous  cords,  which  he  looks  upon  as  the  seat  of  the  affection,  are  not 
prolongations  of  the  palmar  fascia,  but  are  fibrous  structures  that  extend  from 
its  superficial  aspect  to  the  sheaths  of  the  flexor  tendons,  into  which  they  are 
inserted  opposite  the  second  phalanx  ;  being  formed  by  hypertrophy  of  bands 
of  subcutaneous  connective  tissue  which  naturally  exist  in  this  situation. 
W.  Anderson,  who  also  has  investigated  the  pathology  of  these  cases,  describes 
the  contraction  as  due  to  "  an  inflammatory  hyperplasia  commencing  in  the 
subcutaneous  tissue  of  the  palm,  involving  the  skin  and  fascia  secondarily,  and 
replacing  the  adipose  connective  tissue  which  normally  serves  as  an  elastic  cushion 
for  the  palmar  surface  of  the  hand  and  fingers."  The  fact,  therefore,  remains 
certain  that  the  flexor  tendons  have  nothing  to  do  with  this  special  form  of 
finger  contraction,  but  that  it  is  due  entirely  to  fibrous  cords  from  the  digital 
divisions  of  the  palmar  fascia  ;  and,  as  Adams  has  pointed  out,  the  insertion 
of  these  digital  prolongations  of  the  fascia  into  the  perio5teum  of  the  second 
phalanx  readily  explains  the  drawing  down  of  that  bone. 

The  Diagnosis  of  cases  of  digital  contraction,  so  far  as  the  deformity  is 
concerned,  is  obvious,  and  requires  no  comment ;  so  far  as  the  cause  is  con- 
cerned, it  is  not  so  easy.  Is  it  tendinous  or  fascial  ?  When  tendinous,  the 
contracted  tendon  can  be  followed  up  to  and  above  the  wrist  as  a  tense  cord, 
aud  by  flexing  the  wrist  the  contracted  finger  can  be  partly  or  completely 
straightened.  When  fascial,  the  tendon  cannot  be  clearly  defined,  but  the 
palmar  structures  are  dense,  thickened,  and  incorporated  together,  forming 
distinct  ridges  and  sulci ;  flexion  of  the  wrist  does  not  allow  the  contracted 
finger  to  be  straightened. 

This  true  digital  contraction  must  not  be  confounded  with  the  "  arthritis 
deformans"  which  often  distorts  the  weather-beaten  hands  of  labouring  men 
and  sailors.  In  these  cases  all  the  fingers  are  bent  inwards,  and  more  or  less 
twisted  to  the  ulnar  side,  so  that  the  hand  presents  a  claw-like  appearance,  the 
mischief  evidently  affecting  the  joints. 

Treatment. — The  treatment  of  digital  contractions  is  purely  mechanical 
and  operative.  The  progress  of  the  disease  may  be  retarded,  and  some  benefit 
obtained  by  the  use  of  finger-splints  applied  to  the  dorsal  aspect,  and  provided 
with  elastic  tractors.  The  kind  of  operation  must  be  determined  by  the  patho- 
logical cause  of  the  disease.  If  the  case  be  one  of  contraction  of  the  flexor 
muscle  and  tendon,  tenotomy  may  be  performed,  but  in  Dupuytren's  contrac- 
tion the  tendon  and  its  sheath  must  not  be  touched,  but  the  contracted 
structures  outside  them  must  be  cut  across. 

Adams,  recognizing  the  true  pathology  of  this  affection  (Fig.  G33),  has 
devised  a  successful  means  of  remedying  it  by  subcutaneous  operation,  which 
should  as  far  as  possible  be  employed  instead  of  an  open  incision.  The  plan 
consists  in  making  multiple  subcutaneous  divisions  of  the  fascia  and  its  digital 
prolongations.    For  this  purpose  he  uses  the  smallest  possible  tenotome — httle 
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larger  than  a  cataract-needle  ;  with  this  instrament  about  four  subcutaneous 
incisions  are  made  to  each  finger,  not  more  than  one  or  two  fingers  being 
operated  on  at  a  time.  The  first  puncture  is  made  in  the  palm  just  above  the 
transverse  flexion-crease  at  a  point  where  the  skin  is  least  adherent.  By  the 
second  puncture,  the  same  cord  should  be  divided  between  the  flexion-crease 
and  the  web  of  the  fingers.  The  third  and  fourth  punctures  should  be  made 
so  as  to  divide  the  digital  prolongations  of  the 
fascia.  Immediate  extension  is  then  made,  and  the 
fingers  kept  straight  on  a  padded  metal  splint. 

In  performing  this  operation  the  Surgeon  must 
be  careful  not  to  carry  his  incisions  or  punctures 
too  deeply  into  the  palm,  lest  the  superficial  palmar 
arch  or  one  of  its  branches  be  divided.  The  guide 
to  the  commencement  of  the  digital  prolongations 
from  the  palmar  fascia  is  the  transverse  flexion-fold 
in  the  palm.  This — as  Adams  has  pointed  out — 
corresponds  exactly  with  the  line  of  the  metacarpo- 
phalangeal articulations,  and  is  of  course  well  in 
advance  of  the  superficial  palmar  arch.  By  keeping 
the  highest  incisions  near  to  this  line,  no  danger  to 
this  artery  need  be  feared.  Should  it  be  found  to  be 
impossible  to  straighten  the  fingers  with  such 

limited    incisions,    or    should    the    skin    be    Armly  Fi„.  ,33  _Dupuytren'.s  contraction 

adherent  to  the  subjacent  fibrous  band,  it  has  (after  Ariams). 

been  recommended  to  make   a  crucial  incision 

through  the  skin,  to  turn  the  fiap  back,  divide  or  dissect  off  the  fascial 
bands  from  the  sheaths  of  the  tendons,  and  straighten  the  fingers.  As 
the  flexor  tendons  are  not  primarily  affected,  they  must  not  be  divided. 
After  the  operation,  the  hand  should  be  placed  on  a  digitated  splint  and  the 
fingers  kept  extended.  This  mode  of  treatment  can  only  be  attempted  as  a 
last  resource  in  a  useless  hand,  as  the  prospect  of  success  is  not  great. 

Contraction  of  the  finger  backwards  is  of  very  rare  occurrence. 
I  have  seen  only  one  such  case,  in  a  lady  in  whom  the  little  finger  of 
one  hand  had  a  crescentic  curve  backwards;  the  ring-finger  was  also  slightly 
affected.  This  condition,  which  was  permanent  for  many  years,  obstinately 
resisting  all  treatment,  mechanical  and  constitutional,  appeared  to  be  due  to 
chronic  neuritis  of  the  cords  of  the  bi-achial  plexus,  consequent  on  a  fall  on 
the  back  of  the  head  and  neck. 

The  name  Hammer  Finger  has  appropriately  been  given  to  a  condition 
occasionally  met  with  in  the  hand,  similar  to  and  sometimes  associated  with 
the  deformity  known  as  "  hammer-toe."  The  condition  usually  occurs  in 
early  life,  and  is  characterized  by  flexion  of  the  interphalangeal  joints  of  the 
finger  with  usually  slight  over-extension  of  the  metacarpo-phalangeal  joint. 
It  is  generally  met  with  in  girls,  and  usually  affects  the  little  finger.  W. 
Adams  has  pointed  out  that  in  the  early  stages  passive  extension  of  the  finger 
is  possible,  but  that  this  gradually  becomes  impossible  on  account  of  the 
contraction  of  the  skin  and  fascia  in  front  of  the  joints.  Anderson  found  the 
anterior  part  of  the  lateral  ligaments  tense,  and  believes  this  to  be  the  cause 
of  the  deformity. 

If  the  finger  can  be  extended  the  treatment  should  consist  in  applying  a 
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small  straight  splint.  If,  however,  the  flexion  is  permanent,  Adams  recom- 
mends that  the  tense  bands  of  fascia  in  front  of  the  fiexed  joints  should 
be  divided  transversely  with  a  fine  fascia  knife. 

Congenital  Deformities  of  the  Fingers  and  Hand  are  frequently  met 
with  and  assume  very  various  forms,  only  the  chief  of  which  can  be  briefly 
alluded  to  here. 

1.  Congenital  Hypertrophy  of  the  Fingers  or  Macrodactylism  is  a 

rare  condition  in  which  one  or  more  digits  grow  to  a  size  altogether  out  of 
proportion  to  the  rest  of  the  hand,  though  still  maintaining  more  or  less 
accurately  their  normal  form.  Two  or  three  fingers  are  commonly  affected. 
Attempts  have  been  made  to  reduce  and  arrest  the  growth  by  pressure  but 
without  success.    If  the  large  digits  are  useless,  they  may  be  amputated. 

2.  Supernumerary  Digits  or  Polydactylism  form  the  most  common 
deformity  of  the  hand.  The  supernumerary  digit  is  always  either  at  the 
radial  or  the  ulnar  side  of  the  hand,  and  in  three-fifths  of  the  cases  it  is  in  the 


Fig.  634.— Supernuinerary  Fig.  G3.5.-  Apparent 

Tliuiali.  Fusion  of  Hands. 


latter  situation.  The  degree  of  development  of  the  digit  varies  greatly.  It 
may  be  so  perfect  that  it  appears  to  be  simply  a  continuation  of  the  natural 
series,  there  being  six  complete  digits  instead  of  five ;  and  Morand  describes 
a  hand  having  a  thumb  and  six  well-formed  though  somewhat  shortened 
fingers.  More  commonly  the  supernumerary  digit  is  far  from  perfect.  The 
])resence  of  a  metacarpal  bone  is  rare,  but  three  well-formed  phalanges  are 
not  uncommonly  found  attached  by  a  lateral  articulation  to  the  inner  side  of 
the  head  of  the  fifth  metacarpal  bone.  In  the  least  perfect  form  the  finger  is 
represented  by  a  small  fleshy  lump  commonly  containing  a  small  central  mass 
of  cartilage,  and  always  provided  with  a  rudimentary  nail.  It  is  attached 
to  the  base  of  the  first  phalanx  of  the  little  finger  by  a  narrow  pedicle. 
Various  intermediate  forms  are  also  met  with.  A  supernumerary  thumb  may 
be  distinctly  separate,  containing  usually  two  small  deformed  j^halanges,  or  it 
may  be  more  or  less  completely  fused  with  the  normal  digit,  forming  a  wide 
mass  with  a  double  nail  at  the  end.  In  other  cases  the  thumb  is  merely  bifid, 
only  the  last  phalanx  being  double.  All  these  varieties  of  deformity  of  the 
fingers  are  more  or  less  hereditary.  They  may  in  most  cases  very  easily  be 
removed  by  an  operation,  which  is  simple  and  perfectly  safe,  the  supernumerary 
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finger  being  disarticulated  at  its  base.  It  is  better  to  do  this  at  as  early  an 
age  as  possible  ;  no  good  can  possibly  come  of  delay. 

In  some  rare  cases,  as  in  that  from  which  the  annexed  drawing  (Fig.  &'oh) 
was  taken,  two  hands  may  appear  to  be  fused  into  one.  In  these  no  opera- 
tion is  possible. 

?>.  Congenital  Want  of  Development  of  the  Fingers  or  Microdacty- 
lism is  a  less  common  deformity.  In  the  extreme  forms  of  this  all  the  fingers 
may  be  wanting  except  the  thumb  and  little  finger,  which  may  be  approxi- 
mated to  each  other  like  the  claws  of  a  crab,  the  hand  being  deeply  cleft 
in  the  situation  of  the  missing  fingers. 

5.  Partial  Congenital  Amputation  or  Dactylolysis  is  another  rare 
deformity.  The  accompanying  drawings  (Figs.  GSG  and  G37)  are  repre- 
sentations of  a  remarkable  deformity  of  the  hands  in  a  child  that  was 
under  my  care  some  years  ago.  The  fingers  appear  to  have  suffered  in 
some  instances  complete,  in  others  partial,  amputation  in  nfero.  They  are 
marked  by  deep  transverse  sulci  ;  others  are  shortened,  and  terminate  in 


rounded  nodules,  with  a  narrow  pedicle  connecting  them  with  the  proximal 
phalanx. 

Webbing  of  the  Fingers  or  Syndactylism  is  occasionally  met  with.  In 
this  condition  a  cutaneous  septum  unites  contiguous  fingers.  Sometimes  tlie 
malformation  is  confined  to  one  digital  interspace,  and  then  it  is  usually  that 
between  the  index  and  middle  fingers.  In  other  cases  it  occupies  two  or  all 
three  interspaces.  The  web  is  a  tolerably  thick  septum  of  skin,  narrow  at  the 
base,  broader  above.  It  may  extend  the  whole  length  of  the  fingers,  or  only 
for  a  portion.  The  web  does  not  interfere  with  the  movements  of  the  fingers 
in  flexion  or  extension. 

This  deformity  is  not  easily  remedied  by  operation.  It  would  seem 
extremely  simple  to  divide  the  web  and  to  keep  the  fingers  apart  while  the 
raw  surfaces  are  healing,  but  experience  has  shown  that  this  treatment  leaves 
the  patient  little  better  than  before  the  operation,  as  gradual  union  of  the  raw 
surfaces  advances  from  the  angle  in  spite  of  all  that  can  be  done  to  prevent  it. 
To  overcome  this  difficulty  it  has  been  suggested  to  make  a  puncture  through 
the  web  at  the  base  of  the  space  between  the  fingers,  and  to  pass  through  this 
a  piece  of  glass  rod  or  metal,  which  may  be  worn  until  the  wound  thus  made 
is  completely  covered  by  epithelium.    When  this  healing  is  complete,  the  web 
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may  be  slit  up  without  risk  of  re-union  proceeding  from  the  angle  befcweeen 
the  fingers. 

When  the  septum  is  sufficiently  thick,  the  following  operation,  invented  by 
Didot  of  Li^ge,  may  advantageously  be  practised.  Supposing  the  index  and 
middle  fingers  to  be  webbed,  the  following  would  be  the  procedure  to  be 
adopted,  which  is  of  course  equally  applicable  to  any  of  the  other  fingers  : 
1.  The  Surgeon  makes  an  incision  along  the  median  line  of  the  palmar  aspect 
of  the  index  finger,  extending  the  whole  length  of  the  web.  2.  Two  small 
transverse  incisions  are  next  made  at  the  upper  and  lower  ends  of  this  longi- 
tudinal incision,  extending  from  it  to  the  ends  of  the  web.  .3.  The  rectangular 
flap  thus  defined  is  dissected  back  as  thick  as  possible,  so  that  its  back  corre- 
sponds to  the  mid-hne  of  the  web.  4.  A  corresponding  longitudinal  incision 
is  now  made  along  the  dorsal  surface  of  the  middle  finger,  but  comes  rathei- 
further  down  on  the  hand.  The  two  transverse  incisions  at  its  upper  and 
lower  ends  are  next  made  ;  the  flap  thus  defined  is  dissected  back,  and  when 
the  knife  reaches  the  mid-line  of  the  web  the  two  fingers  will  be  found  to  be 
separated.    5.  The  next  and  last  step  of  the  operation  is  to  wrap  each  flap 


round  the  raw  surface  of  the  finger  to  which  it  continues  to  be  attached,  and 
to  fix  it  in  position  by  a  sufficient  number  of  horsehair  or  fine  catgut  stitches. 
Thus  the  raw  surface  on  the  index  finger  will  be  covered  by  the  flap  taken 
from  the  dorsum  of  the  middle  and  vice  versa,  as  is  seen  in  the  accompanying 
diagram  (Fig.  G38). 

In  the  accompanying  cut  (Fig.  63!)),  transverse  sections  of  the  fingers  are 
shown.  The  operation  should  not  be  undertaken  at  too  early  an  age,  as  the 
small  size  of  the  parts  makes  it  difficult  to  do  it  efficiently.  It  is  doubtful  also 
if  the  result  in  after-life  is  always  satisfactory.  I  have  known  of  a  case  in 
which  the  scars  in  the  site  of  the  divided  webs  seemed,  by  contraction  and 
want  of  growth,  to  have  led  to  deformity  of  the  fingers  even  more  crippling 
than  the  original  webbing,  and  ultimately  necessitating  partial  amputation  of 
one  finger  which  was  hopelessly  distorted  and  flexed  into  the  palm.  If  two 
fingers  only  are  webbed,  they  may  be  left  until  the  hand  is  fully  grown  before 
operation. 

If  the  uniting  web  is  thin  the  above  operation  is  impracticable,  and  the 
method  devised  by  Zeller  will  be  found  useful.    This  consists  in  raising  a 


Fig.  639. — a.  The  lines  of  tlie  two  incisions 
uniting,  so  as  to  divide  the  Web  and  leave 
a  Flap  on  each  side.  6.  The  Flaps  de- 
tached from  the  opposite  Fiiigei's  to  those 
to  which  they  are  adherent,  c.  The  Flaps 
applied  to  the  Fingers,  and  covering  in  the 
raw  and  exposed  sm-faces. 


Fig.  638.— Diagram  of  Flaps.  Didofs  Operation  for 
Webbed  Finger. 
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small  triangular  flap  from  the  dorsum  of  the  web,  leaving  its  base  at  the  level 
of  the  natural  cleft  and  its  apex  opposite  the  first  interphalangeal  joint. 
The  vreb  is  then  divided  up  to  the  normal  level  and  the  flap  turned  forwards 
betvFeen  the  fingers  and  adjusted  with  fine  sutures.  Skin  grafting  is  some- 
times useful  in  these  cases. 

DEFOKMITIES    OF    THE    LOWER  LIMB. 

Ankylosis  of  the  Hip  has  been  already  described  (p.  4:39),  and  Con- 
genital Dislocation  (Vol.  I.,  p.  704). 

DEFORMITIES    OF    THE    LEG    AND  FOOT. 

Genu  Valgum.— The  deformity  termed  Genu  Valgum,  or  Knock-knee, 

usually  affects  both  extremities,  though  it  is  generally  more  marked  in  one 
than  in  the  other.  In  it  the  knee  forms  the  apex  of  a  triangle,  the  base  of 
which  is  represented  by  a  line  drawn  from  the  trochanter  to  the  outer  ankle. 
Knock-knee  arises  at  two  periods  of  life  :  first,  during  early  childhood,  wliea 
it  is  usually  the  result  of  rickets,  and  is  most  frequently  conjoined  with  some 
curvature  of  the  bones  of  the  leg  ;  and  secondly,  about  puberty,  when  it  is  due 
to  relaxation  of  the  ligaments,  and  is  frequently  the  result  of  carrying  heavy 
weights.  At  this  period  it  is  often  conjoined  with  weak  ankles  and  flat-foot. 
In  many  cases  the  flat  and  everted  foot  is  probably  the  primary  affection. 
Bock  states  that  out  of  221  cases  which  he  examined,  17  originated  about  the 
period  of  the  first  dentition,  and  200  between  that  age  and  the  15th  or  18tli 
year.  Some  occupations  are  said  to  predispose  to  it,  smiths  being  especially 
liable  to  the  deformity.  lu  whatever  way  knock-knee  arises  there  is  relaxation 
or  stretching  of  the  internal  lateral  ligament ;  the  biceps,  the  external  lateral 
ligament,  and  often  the  vastus  externus  are  tense.  The  patella  is  thrown 
outwards  and  in  some  cases  undergoes  complete  external  dislocation  (see 
Vol.  I.,  p.  1 05). 

Mode  of  Production. — In  the  rickety  forms  of  genu  valgum  the  femur  is 
chiefly,  and  often  exclusively,  at  fault.    In  some  cases  the  deformity  is  the 
result  of  an  abnormal  bending  of  the  shaft  of  the  femur,  which  presents  at  its 
lower  end  a  curvature,  the  convexity  of  which  is  directed  inwards.    As  the 
result  of  this  the  internal  condyle  is  necessarily  displaced  downwards  and  the 
leg  is  thrown  outwards  to  a  corresponding  extent.     Far  more  frequently, 
however,  the  fault  lies  in  the  inferior  epiphysial  line  of  the  femur.  Ou 
account  of  the  oblique  direction  of  this  bone  the  internal  condyle  is  longer 
than  the  external  so  that  the  surfiices  of  the  two  condyles  which  rest  ou  the 
tibia  may  be  in  the  same  horizontal  plane.    In  rickety  genu  valgum  the 
apparently  undue  elongation  of  the  internal  condyle  is  not  caused  by  an  actual 
enlargement  of  the  condyle  itself,  but  is  due  to  an  unequal  growth  at  the 
inner  and  outer  parts  of  the  epiphysial  line,  so  that  the  internal  condyle  is 
displaced  downwards  below  a  horizontal  line  drawn  through  the  articular 
surface  of  the  external  condyle.    This  is  probably  due,  as  Huiuphry  suggests, 
not  so  much  to  an  excessive  growth  in  the  inner  part  of  the  epiphysial  line  as 
to  a  defective  growth  in  the  outer  part.    It  is  a  necessary  result  of  the  oblique 
position  of  the  femur  that  the  weight  of  the  body  is  transmitted  more  through 
the  outer  part  of  the  lower  extremity  of  the  bone  than  through  the  inner  part. 
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The  explanation  of  cases  of  rickety  genu  valgum  which  therefore  seems 
most  satisfactory  is  that  the  growth  of  the  rickety  bone  is  especially  interfered 
with  in  those  parts  through  which  the  weight  is  chiefly  transmitted,  and 
that  thus  the  increase  in  length  is  proportionately  greater  in  the  inner 
half  of  the  epiphysial  line  than  in  the  outer.  Thus  the  internal  condyle  is 
displaced  downwards  although  not  itself  enlarged.  In  some  instances,  the 
deformity  is  increased  by  a  curvature  of  the  upper  end  of  the  tibia, 
resulting  probably  from  a  deficient  growth  in  its  outer  part.  In  those 
cases  in  which  genu  valgum  develops  in  early  adult  life  it  is  probable  that 
a  relaxed  condition  of  the  ligaments  of  the  knee-joint  is  the  primary  con- 
dition. If  the  subject  of  a  thus  weakened  joint  is  compelled  to  spend  the 
greater  part  of  the  day  in  the  standing  position,  and  is,  perhaps,  engaged  in 
work  which  involves  the  carrying'  of  heavy  weights,  the  knee  will  tend  to 
yield  in  an  inward  direction.  In  cases  which  arise  directly  in  this  way,  Little 
states  that  a  distinct  gap,  often  of  considerable  width,  may  be  felt  between  the 
inner  side  of  the  head  of  the  tibia  and  the  femur.    Although  in  this  variety 

of  the  deformity  the  ligaments  are  primarily 
affected,  the  lower  end  of  the  femur  gradually 
becomes  altered  and  an  apparent  enlargement 
of  the  internal  condyle  is  produced  by  a  defi- 
cient growth  in  the  outer  part  of  the  epiphysial 
line  resulting  from  the  undue  share  of  the 
weight  of  the  body  which  is  thrown  upon  it. 

The  important  part  taken  by  the  relaxation 
of  ligaments  in  the  causation  of  knock-knee 
in  young  adults  is  well  illustrated  by  the 
occasional  occurrence  of  the  deformity  as  a 
sequel  of  chronic  synovitis,  and  also  following 
excision  or  arthrectomy  of  the  joint,  if  the 
patient  be  allowed  to  dispense  with  support  to 
the  joint  before  the  part  is  thorougiily  consoli- 
dated. In  all  forms  of  genu  valgum  the  defor- 
mity disappears  when  the  knee  is  flexed,  because 
the  internal  condyle  is  displaced  downwards, 
but  without  any  corresponding  increase  in  its 
Fig.  040.— Apparatus  for  Knock-icnee.     autero-postcrior  diameter.    In  extreme  cases 

of  knock-knee  the  joint  is  often  capable  of 
some  degree  of  over-extension,  the  leg  at  the  same  time  rotating  outwards. 

Treatment.  In  young  children  the  treatment  of  genu  valgum  should 
consist  in  the  first  place  in  careful  attention  to  the  diet,  and  the  administra- 
tion of  cod-liver  oil  and  tonics.  With  the  object  of  preventing  an  increase 
in  the  deformity,  the  child  must  for  a  while  be  kept  entirely  ofi'  its  feet.  This 
is  best  done  by  applying  a  light  wooden  splint,  carefully  padded,  to  the  outer 
side  of  the  hmb.  It  should  reach  from  the  hip  to  between  two  and  three 
inches  beyond  the  foot.  The  sphnt  is  attached  to  the  thigh  and  leg,  by 
bandages  or  soft  webbing  straps,  and  should  be  worn  constantly  except  at  night. 
Every  morning  and  evening  the  limb  should  be  well  douched  with  cold  or  tepid 
salt  water  and  thoroughly  rubbed,  whilst  the  leg  is  drawn  firmly  inwards. 

In  the  case  of  older  children,  external  wooden  sphnts  may  still  be  used,  but 
should  not  reach  beyond  the  foot,  so  that  the  child  is  able  to  walk.  The 
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splint  is  attached  to  the  limb  by  broad  straps  above  and  below  the  knee,  and 
by  another  around  the  ankle,  whilst  the  upper  ends  of  the  two  splints  are 
joined  by  a  narrow  strap  passing  behind  the  pelvis,  to  prevent  their  tendency 
to  "  ride  "  forwards. 

As  an  alternative,  if  the  greater  expense  is  no  drawback,  the  apparatus 
represented  in  Fig.  G40,  may  be  used.  This  consists  of  a  well-padded  iron  stem 
reaching  along  the  outer  side  of  the  limb  from  the  trochanter  to  the  ankle,  and 
attached  above  to  a  pelvic  band  and  below  to  the  boot. 
Where  it  corresponds  to  the  knee  it  should  be  pro- 
vided with  a  hinge,  and  should  have  a  broad  Avell- 
padded  sti'ap  passing  over  the  inner  side  of  the  joint, 
and  attached  by  buckles  to  the  stem,  in  such  a  way 
that  by  tightening  these  the  knee  may  be  drawn 
outwards.  In  a  1  cases  of  genu  valgum 
the  feet  should  be  examined,  as  much 
benefit  may  result  from  proper  treat- 
ment directed  to  the  correction  of  the 
condition  of  flat-foot,  which  is  so  often 
present. 

In  a  considerable  proportion  of  the 
cases  of  knock-knee  occurring  in 
rickety  children  the  deformity  can  be 
arrested  in  its  early  stages  by  the  simple 
means  above  described,  and  often  the 
position  of  the  limb  becomes  gradually 
much  improved.  The  cases  in  which 
the  deformity  results  from  relaxation 
of  the  ligaments  often  require  no  further 
treatment  than  support  to  the  limb, 
and  the  adoption  of  measures  directed 
to  the  improvement  of  the  general 
health. 

In  the  more  advanced  cases,  however, 
operative  interference  may  be  required. 
It  is  very  rarely  necessary  in  young 
children,  and  indeed  should  not  as  a 
rule  be  undertaken  in  patients  under 
ten.  Before  that  age  the  deformity  can 
usually  be  corrected  by  simpler  means, 
and  it  is  an  objection  to  operative 
before  the  rickety  process  has  been  recovered  from,  that  relapse  is  very  likely 
to  take  place. 

The  only  operative  treatment  for  genu  valgum  which  will  be  considered 
here  is  antiseptic  osteotomy.  Forcible  straightening  of  the  limb,  as  practised 
by  Delore  of  Lyons,  is  too  uncertain  and  dangerous  a  method  to  be  recom- 
mended, whilst  no  possible  good  can  be  expected  from  subcutaneous  division  of 
the  biceps  tendon  for  tlie  relief  of  a  deformity  due  to  an  alteration  in  the  bone. 

Antiseptic  osteotomy  has  for  its  object  the  restoration  of  the  inner 
condyle  to  its  normal  level.  It  is  impossible  here  to  do  more  than  mention 
many  of  the  methods  that  have  been  employed  with  this  object.    In  1875, 
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Fig.  641.— Genu  Valgum  :  o, 
line  of  division  in  Mac- 
ewen's  operation ;  h,  in 
Ogston's  operation. 


Fig.  042.  —  Jlac- 
ewen's  osteo- 
tome. 
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Annandale  opened  the  joint  and  removed  the  prominent  portion  of  the  inner 
condyle  with  the  saw.  This  bold  operation  was  completely  successful,  but 
since  the  introduction  of  simpler  methods  it  has  not  been  repeated.  In  1876 
Ogston  performed,  for  the  first  time,  the  operation  of  sawing  off  the  inner 
condyle  obliquely  by  means  of  an  Adams's  saw  (Fig.  574),  introduced  through 
a  puncture  made  in  the  skin  above  the  inner  condyle.  In  1878  Macewen 
modified  the  operation  by  removing  a  wedge-shaped  piece  of  bone  in  the  line 
of  Ogston's  saw-cut,  but  without  penetrating  so  deeply  as  the  articular 
cartilage,  and  Reeves  at  the  same  time  suggested  dividing  the  condyle  with  a 
chisel,  stopping  just  short  of  the  cartilage.  In  1878  Barwell,  regarding  the 
deformity  not  merely  as  a  lengthening  of  the  inner  condyle,  but  as  an  obliquity 
of  the  whole  lower  epiphysis,  cut  through  the  femur  with  a  chisel  a  little 
above  the  epiphysis  from  the  outer  side,  and  subsequently  after  some  weeks 
divided  the  tibia  and  fibula  in  the  same  way  about  one  inch  below  the 
articular  surfaces.  Lastly,  Macewen  introduced  the  method  of  dividing  the 
femur  only,  immediately  above  the  epiphysis,  and,  at  the  present  time,  this 
method  is  almost  universally  adopted  in  preference  to  all  others.  It  has  the 
great  advantage  of  not  implicating  either  the  epiphysis  or  the  joint.  The 
operation  is  thus  performed  :  The  limb  should  be  laid  on  its  outer  side  on  a 
sand  bag,  with  the  knee  slightly  flexed.  A  sharp-pointed  scalpel  is  then 
introduced  on  the  inside  of  the  thigh,  "  at  a  point  where  the  two  following 
lines  meet, — one  drawn  transversely  a  finger's-breadth  above  the  superior  tip  of 
the  external  condyle,  and  a  longitudinal  one  drawn  half  an  inch  in  front  of  the 
adductor  magnus  tendon."  The  incision  is  made  vertically  upwards,  and 
should  be  about  three-quarters  of  an  inch  in  length,  being  slightly  longer  than 
the  breadth  of  the  osteotome  to  be  used.  The  scalpel  must  be  carried  directly 
down  to  the  bone,  and  the  osteotome  must  be  inserted  along  it  as  it  is  with- 
drawn and  then  turned  so  that  its  cutting  edge  is  at  right  angles  to  the 
incision  and  to  the  shaft  of  the  femur.  The  femur  is  next  divided  for  more 
than  two-thirds  of  its  thickness,  the  osteotome  being  taken  in  and  out  of  the 
wound  as  little  as  possible.  The  mallet  should  have  a  heavy  metal  head  and 
a  short  wooden  handle.  The  cut  in  the  bone  must  be  parallel  to  the  articular 
surface  of  the  femur,  which  will  be  more  oblique  than  natural,  owing  to  the 
abnormal  length  of  the  inner  condyle.  The  anterior  and  posterior  layers  of 
compact  tissue  must  not  be  neglected,  and  when  dividing  the  posterior  extra 
caution  must  be  used  lest  the  osteotome  should  be  driven  into  the  popliteal 
vessels,  an  accident  which  has  happened  more  than  once.  When  two-thirds 
of  the  bone  have  been  divided  the  remainder  is  fractured.  If  the  patient  be 
fully  grown,  and  the  bone  of  some  size,  two  or  three  osteotomes  may  be  used 
successively,  the  first  being  the  thickest.  The  operation  should  be  performed 
with  all  antiseptic  precautions,  and  an  antiseptic  dressing  should  be  applied 
after  it.  If  the  incision  is  made  in  the  proper  place  no  vessel  requiring  ligature 
is  wounded.  No  sutures  should  be  put  into  the  wound  unless  it  is  of  unusual 
size.  The  dressing  may  be  left  unchanged  for  one  or  two  weeks,  unless  some 
discharge  shows  out  from  under  it,  as  it  may  do  at  the  end  of  the  first  twenty- 
four  hours.  After  the  operation  the  limb  may  be  placed  on  any  convenient 
splint  for  the  first  day  or  two,  until  it  is  seen  if  the  dressing  requires  changing, 
after  which  a  plaster  of  Paris  bandage  should  be  applied.  The  results  of  the 
operation  have  been  extremely  satisfactory.  Up  to  July  31st,  1884,  Macewen 
had  operated  on  804  limbs  belonging  to  409  patients,  varying  in  age  from  7 
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to  4G.  In  8  cases  only  did  suppuration  take  place.  In  5  cases  the  operation 
was  followed  by  death,  but  in  none  of  these  was  the  fatal  result  directly  due  to 
the  osteotomy,  one  dyin^'  of  tuberculous  meningitis,  one  of  phthisis,  two  of 
diphtheria,  and  one  of  pneumonia,  which  had  commenced  before  the  operation 
was  performed.  The  average  duration  of  the  treatment  is  about  ten  weeks, 
six  in  splints  and  four  in  hospital  or  at  home  learning  to  walk.  The  patient 
is  usually  fully  restored  to  activity  in  three  months  from  the  time  of 
operation. 

Although  Macewen's  supracondyloid  osteotomy  is  the  operation  which,  at 
the  present  day,  is  the  most  extensively  practised  for  genu  valgum,  some 
Surgeons  prefer  to  divide  the  femur  with  a  fine  straight  saw  from  the  outer 
side.  This  is  very  readily  done  by  making  a  small  incision  on  to  the  outer 
surface  of  the  bone  with  a  narrow  straight  bistoury,  which  is  carried  across 
the  front  of  the  femur,  in  order  to  divide  the  periosteum.  As  the  knife  is 
withdrawn  the  saw  is  introduced,  and  the  bone  sawn  from  before  backwards 
through  about  two-thirds  of  its  thickness,  the  remainder  being  fractured. 
The  line  of  division  should  have  the  same  direction,  but  slioald  be  at  a  rather 
higher  level  than  in  Macewen's  operation. 

Genu  Varum,  Genu  Extrorsum  or  Bow-knee,  is  the  reverse  of  genu 
valgum.  It  is  almost  invariably  the  result  of  rickets,  and  is  associated  with 
rickety  curves  of  the  tibia  and  femur.  It  commences  in  early  childhood,  and 
may  then  be  remedied  by  properly  constructed  splints.  If  not  cured  at  this 
age,  osteotomy  may  be  required  later  on.  It  may  be  necessary  to  divide  the 
tibia  as  well  as  the  femur. 

Genu  Secnrvatum  is  a  rare  congenital  malformation  in  which  the  leg- 
is  in  a  position  of  over-extension.  It  is  believed  to  be  due  to  accidental 
extension  instead  of  flexion  of  the  lower  extremities  in  ■utcro.  It  is  sometimes 
associated  with  spina  bifida.  In  some  cases  the  patella  has  been  either 
imperfectly  developed  or  absent.  ■  G-reat  benefit,  or  even  cure,  may  be  effected 
by  the  early  application  of  an  apparatus  gradually  bringing  the  limb  into  the 
flexed  position. 

Contraction  of  the  Kxee-Joint, — In  this  condition  the  knee  is  fixed  in 
a  flexed  position,  either  temporarily  by  muscular  action,  or  permanently  by 
chronic  changes  in  or  around  the  joint.  The  pathological  conditions  which 
may  occasion  the  deformity  are  very  numerous,  but  independently  of  its  cause 
two  chief  varieties  are  met  with  : — 1.  Simple  flexion  of  the  leg  on  the  thigh, 
at  a  greater  or  smaller  angle,  and  with  more  or  less  mobility  according  to 
the  condition  of  the  joint.  2.  In  addition  to  this,  there  may  be  horizontal 
displacement  of  the  bones,  the  head  of  the  tibia  being  thrown  backwards, 
the  femur  and  patella  projecting  more  than  is  natural. 

In  examining  a  case  of  contraction  of  the  knee-joint,  the  patient  should  be 
placed  on  his  face,  with  the  thigh  extended.  The  leg  on  the  affected  side  will 
then  be  raised  more  or  less  perpendicularly,  and  the  amount  of  contraction 
may  be  accurately  judged  of  by  the  angle  that  it  forms  with  the  thigh.  The 
degree  of  mobility  may  also  readily  be  ascertained. 

In  the  consideration  of  this  subject  it  will  be  convenient  to  deal  separately 
with  the  three  following  conditions  : — 1.  Contraction  due  to  active  inflam- 
mation of  the  knee. — 2.  Hysterical  contraction. — 3.  Chronic  contraction. 

Contraction  from  Inflammation  of  the  Enee. — In  inflammation  of 
the  knee,  the  patient  instinctively  places  the  limb  in  the  semiflexed  position, 
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as  being  that  in  which  there  is  least  tension  exercised  on  the  structures  that 
enter  into  the  joint.  This  position,  which  is  immediately  assumed  on  the 
occurrence  of  acute  and  active  inflammation  in  the  joint,  comes  on  more 
gradually  in  cases  of  subacute  inflammation  ;  and  here  the  symptoms  of 
disease  in  the  joint  may  be  so  slight  that  the  contraction  may  be  considered 
the  chief  ailment,  and  engross  the  Surgeon's  attention  too  exclusively. 

The  treatment  of  this  variety  of  contraction  consists  in  the  treatment  of  the 
inflammatory  condition  of  which  it  is  the  result.  It  is  of  the  utmost  im- 
portance that  an  inflamed  knee  should  not  be  allowed  to  remain  in  a 
position  of  flexion,  or  the  condition  will  readily  pass  into  one  of  chronic 
contraction. 

Hysterical  Contraction  is  usually  associated  with  other  manifestations  of 
hysteria,  of  which  it  is  but  a  local  symptom,  and  commonly  occurs  in  girls 
and  young  women.  In  this  form  of  contraction  there  is  no  evidence  of 
disease  within  the  joint ;  no  redness,  swelling,  or  other  sign  of  inflam- 
mation ;  but  there  is  great  pain  and  tenderness  about  it.  This  pain,  as 
usual  in  hysterical  cases,  is  superficial  and  cutaneous.  It  is  not  confined  to 
the  articulation,  but  radiates  to  some  distance  beyond  it.  Any  attempt  at 
straightening  the  limb  not  only  greatly  increases  the  pain,  but  also  calls  the 
adjoining  muscles  into  such  forcible  action  that  it  is  impossible  to  improve 
the  position.  These  local  symptoms  are  connected  with  the  ordinary  signs 
of  a  hysterical  temperament,  with  spinal  irritation,  and  often  with  uterine 
derangement. 

The  treatment  of  these  cases  of  hysterical  contraction  of  the  knee  is  simple. 
The  first  thing  to  be  done  is  to  straighten  the  Hmb.  This  can  be  effected  only 
by  putting  the  patient  under  the  influence  of  an  anaesthetic,  when,  all  sensibility 
being  suspended,  the  muscular  opposition,  which  is  partly  voluntary,  and  no 
doubt  in  some  measure  reflex,  is  no  longer  called  into  action,  and  the  limb 
falls  of  its  own  accord  almost  into  the  straight  position,  in  which  it  must  be 
retained  by  means  of  a  back  splint,  lest  the  retraction  recur  with  returning 
consciousness  ;  and  then,  the  hysterical  condition  being  removed  by  treatment 
directed  to  the  improvement  of  the  general  health,  the  tendency  to  the  return 
of  the  deformity  will  be  obviated. 

In  some  long-standing  cases  of  hysterical  contraction  the  deformity  is  not 
altogether  relieved  by  relaxing  the  muscles  with  an  anaesthetic.  This  results 
from  the  gradual  shortening  of  the  hamstring  and  of  the  fibrous  structures 
about  the  back  of  the  joint  caused  by  the  persistent  flexion.  Under 
these  circumstances  division  of  the  tense  hamstring  tendons  may  be  neces- 
sary (p.  r)4:8). 

Chronic  Contraction. — Under  this  heading  are  included  those  important 
cases  in  which  the  knee  is  permanently  flexed  and  otherwise  displaced  as  the 
result  of  structural  changes  in  and  around  the  joint.  In  severe  cases  the 
patient  cannot  put  the  foot  to  the  ground,  and  the  limb  becomes  useless  for 
the  purpose  of  progression.  But  a  leg  with  a  badly  contracted  knee  is  worse 
than  useless — it  is  a  positive  incumbrance  ;  the  limb  projects  behind  in  a 
most  awkward  manner,  swaying  as  the  body  moves  round,  constantly  in  the 
way  and  liable  to  injury.  From  want  of  use,  the  nutrition  of  the  limb 
becomes  impaired,  the  foot  is  cold,  the  circulation  in  it  is  languid,  and  the 
toes  become  liable  to  chilblains  and  troublesome  ulceration.  In  the  less  severe 
forms  of  contracted  knee,  the  inconvenience,  though  not  so  great  as  that  just 
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described,  is  very  considerable  ;  for,  as  the  ])atient  can  never  bring-  the  heel 
or  sole  to  the  ground,  he  rests  insecurely  on  the  tips  of  his  toes,  and  walks  but 
unsteadily  with  the  aid  of  a  crutch  or  stick. 

Although  chronic  contraction  of  the  knee  may  arise  from  many  different 
causes,  the  essential  condition,  which  is  common  to  all,  is  that  the  joint  is 
allowed  to  remain  in  a  position  of  prolonged  flexion.  As  the  I'esult  of  this, 
those  structures  which  are  relaxed  by  flexion  gradually  become  shortened  and 
resist  all  attempts  at  extension.  Among  the  structures  thus  affected  may  be 
mentioned  the  ligament  of  Winslow,  the  anterior  crucial  ligament,  the 
hamstring  muscles,  and  in  extreme  cases  the  skin  of  the  popliteal  space.  In 
the  majority  of  cases,  however,  the  deformity  is  not  limited  to  simple  flexion, 
but  is  marked  also  by  a  varying  degree  of  backward  displacement  of  the  head 
of  the  tibia  and  external  rotation  of  the  leg. 

The  partial  dislocation  backwards  of  the  head  of  the  tibia  is  largely  the  result 
of  the  prolonged  flexion,  for  in  this  position  the  hamstrings  act  at  a  considerable 
advantage  over  the  extensors,  and 
will  tend  to  draw  the  head  of  the  tibia 
backwards  into  the  ham  (Fig.  (;43). 

In  cases  in  which  the  contraction 
results  from  inflamm^atory  changes 
in  the  knee,  this  displacement  of 
the  tibia  is  partly  dependent  upon 
softening  and  consequent  relaxation 
of  the  posterior  crucial  and  lateral 
ligaments.  The  displacement  re- 
laxes the  anterior  crucial  ligament, 
which  gradually  becomes  shortened 
and  offers  the  chief  obstacle  to 
extension. 

The  external  rotation  of  the  leg 
which  is  so  often  also  present  is  probably  produced  hj  different  causes.  It 
results  in  part  no  doubt  from  the  natural  tendency  of  the  limb  to  roll 
outwards  when  the  ligaments  of .  the  knee  are  relaxed,  and  may  also  be 
partly  occasioned  by  the  action  of  the  biceps. 

We  thus  see  that  in  a  well-marked  case  of  chronic  contraction  of  the  knee 
the  deformity  is  of  a  threefold  character  :  flexion,  displacement  of  the  head 
of  the  tibia  backwards,  and  rotation  of  the  leg  and  foot  outwards. 

The  most  important  division  of  these  cases  of  contracted  knee  depends  upon 
the  presence  or  absence  of  osseous  ankylosis. 

In  the  majority  of  cases  in  which  osseous  ankylosis  does  not  exist,  the 
deformity  results  from  co/isolidafion  of  the  ligamentous  structures  in  and  around 
the  joint.  AVhen  the  contraction  follows  rheumatic  inflammation  the  capsule 
and  ligaments  are  the  parts  chiefly  affected.  When  it  follows  tuberculous 
disease,  as  is  indeed  most  common,  the  internal  structures  of  the  joint  are 
more  or  less  disorganised,  and  the  deformity  is  maintained  by  firm  fibrous 
adhesion. 

In  these  cases  the  knee  is  usually  fixed  at  or  near  a  right  angle,  and  is 
capable  of  but  very  limited  motion.  The  hamstring  muscles  are  not  tense, 
unless  the  knee  is  extended  to  its  utmost ;  and,  indeed,  in  some  cases  they  are 
flaccid,  and  feel  soft.    Not  unfrequently  the  leg  can  be  extended  up  to  a 
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certain  point,  with  as  much  freedom  as  in  the  natural  state,  and  then  further 
movement  is  checked  by  a  sudden  stop.  If  this  be  not  dependent  on  the  tibia 
coming  into  contact  with  an  aniiylosed  patella,  it  is  owing  to  shortening  of  the 
ligaments  or  to  the  presence  of  adhesions  in  the  joint. 

In  other  cases  the  hamsf rings  are  contracted  either  alone  or  in  addition  to 
the  results  of  chronic  inflammation  within  the  joint  that  have  just  been 
described.  In  these  cases  the  hamstrings  will  be  found  to  be  tight ;  and, 
in  proportion  as  the  leg  is  extended  on  the  thigh,  they  will  become  more 
tense,  until  at  last  all  further  extension  is  resisted,  apparently  by  their  traction, 
and  not  by  any  sudden  check  or  stop  within  the  joint  itself. 

Osseous  ankylosis  exists  in  only  a  small  proportion  of  cases  of  chronic  con- 
traction of  the  knee.  It  maybe  met  with  in  any  case  of  contraction  following 
acute  or  chronic  disease  of  .the  joint  which  has  caused  destruction  of  the 
articular  cartilage.    It  is  especially  apt  to  follow  septic  traumatic  arthritis. 

Treatment  of  Chronic  Contraction  of  the  Knee. — It  is  very  essential 
that  in  the  treatment  of  all  inflammatory  conditions  of  the  knee  the  joint 
should  be  kept  in  the  extended  position,  and  thus  the  occurrence  of  permanent 
contraction  avoided.  Seeing  also  that  the  conditions  present  in  a  contracted 
knee  and  the  diseases  which  lead  to  it  are  so  various,  it  follows  that  no  general 
line  of  treatment  can  be  laid  down  which  shall  be  applicable  in  all  cases.  It 
will  be  convenient  to  consider  in  the  first  place  the  treatment  of  those  cases 
in  which  osseous  ankylosis  does  not  exist. 

Extension  of  the  limb  will  usually  prove  suflBcient  when  there  is  simple 
angular  contraction.  This  may  be  done  either  gradually  by  means  of  the 
screw-splint  behind  the  knee,  or  forcibly  and  at  once,  under  the  influence  of 
antesthetics.  I  j^refer  the  latter  method,  not  only  as  being  the  more  speedy,  but 
as  being  perfectly  safe  and  efiectual.  The  mode  of  effecting  forcible  extension 
is  as  follows  :  The  patient  being  fully  under  the  influence  of  an  anaesthetic, 
and  lying  on  his  face,  the  Surgeon,  standing  above  him,  seizes  the  foot  of  the 
affected  limb  with  one  hand,  whilst  with  the  other  he  steadies  the  limb  just 
above  the  knee.  He  now  extends  the  leg  gradually  but  forcibly  ;  as  it  comes 
forwards,  the  bands  of  adhesion  in  and  around  the  joint  will  be  felt  and  heard 
to  give  way  with  loud  snaps  and  cracks,  distinctly  audible  at  some  distance. 
Should  there  be  much  resistance  within  the  joint,  the  Surgeon  may  apply  his 
own  knee  or  elbow  to  the  upper  surface,  and  thus  increase  the  force  with 
which  the  limb  is  acted  upon.  In  this  way  I  have  never  found  any  difficulty 
in  effecting  at  once  the  extension  of  the  limb.  jSTor  have  I  ever  seen  any  evil 
consequences  result  ;  indeed,  it  is  surprising  to  what  an  amount  of  force  a 
joint  that  has  been  contracted  for  any  length  of  time  may  be  subjected 
without  inconvenience.  Beyond  some  pain  for  a  few  days,  and  slight  heat, 
easily  subdued  by  evaporating  lotions,  I  have  never  seen  any  ill  results  arise  ; 
but  care  must  be  taken  that  no  inflammation  is  going  on  within  the  joint  at 
the  time  of  this  manipulation,  for,  if  this  were  present,  the  operation  would 
certainly  be  followed  by  injurious  results.  After  extension  has  been  made,  the 
limb  should  be  fixed  on  a  long  splint,  well  padded,  or  on  a  Thomas's  knee- 
splint,  evaporating  lotions  applied,  and  the  patient  kept  in  bed  for  a  few  days, 
after  which,  with  the  aid  of  a  starched  bandage,  he  may  walk  about. 

In  those  cases  in  which  the  flexion  appears  to  be  due  to  retraction  of  the 
hamstring  tendyns,  these  must  be  divided.  The  tendon  of  the  biceps  will 
usually  be  found  to  be  the  most  tense,  and  should  first  be  divided.  The 
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semitendinosus  next  requires  division,  but  it  is  rarely  necessary  to  cut  the 
semimembranosus.  If  subcutaneous  tenotomy  be  practised  the  Surgeon  should 
introduce  the  tenotome  close  to  the  side  of  the  tendon  to  be  divided,  and  cut 
in  a  direction  from  the  popliteal  space  towards  the  skin.  In  dividing  the 
biceps  tendon  great  care  must  be  taken  not  to  injure  the  external  jjopliteal 
nerve  which  lies  to  its  inner  side.  This  may  be  avoided  by  keeping  the  side 
of  the  tenotome  well  against  the  inner  side  of  the  tendon,  then  turning  the 
edge  outwards  when  passed  deep  enough.  Any  tense  aponeurotic  bands 
which  are  felt  after  the  tendons  have  been  cut  should  be  left,  as  any  attempt 
to  divide  tliem  may  bring  the  tenotome  into  undesirable 
proximity  to  the  popliteal  vessels,  the  anatomical  relations  of 
the  parts  often  being  considerably  altered. 

Division  of  the  tendons  by  the  open  method — that  is,  by 
making  a  short  incision  over  them — has  the  advantages 
that  the  risk  of  injury  to  vessels  or  nerves  is  avoided,  and 
the  Surgeon  may  safely  proceed  to  divide  any  tense  fascial 
bands  which  become  promin'ent  after  the  tendons  themselves 
have  been  cut  through. 

After  division  of  the  hamstrings,  the  knee  does  not 
commonly  come  readily  into  the  straight  position,  owing  to 
the  shortening  of  the  ligament  of  Winslow  and  the  anterior 
crucial  ligament,  and  gradual  extension,  by  means  of  proper 
apparatus,  will  be  required  to  overcome  this  and  to  stretch 
the  adliesions  within  and  around  the  joint. 

In  a  large  proportion  of  cases  of  contracted  knee,  flexion 
of  the  joint  is  associated  with  backward  displacement  of  the 
head  of  the  tibia  and  external  rotation  of  the  leg.  Simple 
extension  will  then  be  insufficient  to  rectify  the  deformity, 
for  although  the  flexion  may  be  overcome  the  displacement 
of  the  tibia  remains,  and  the  limb  is  left  in  the  condition 
represented  in  the  accompanying  diagram  (Fig.  G44). 

Various  mechanical  contrivances  have  been  suggested  for 
drawing  forward  the  tibia  into  its  normal  position  on  the 
end  of  the  femur,  but  it  is  not  surprising  that  little  success 
follows  their  use,  for,  as  we  have  seen,  the  movement  forwards 
of  the  bone  is  strongly  resisted  by  the  shortened  anterior 
crucial  ligament. 

If,  therefore,  the  contraction  be  sufficiently  marked  to 
interfere  seriously  with  the  use  of  the  limb  operative  interference  is  necessary. 
The  operation  will  consist  in  carrying  out  the  usual  steps  required  in  excision 
of  the  knee.  The  joint  must  be  opened  by  freely  dividing  the  contracted 
ligaments  and  fibrous  adhesions,  and  then  suiiicient  bone  must  be  removed  to 
allow  the  parts  to  be  brought  into  a  satisfactory  position.  In  practice  it 
sometimes  happens  that  this  operation  is  undertaken  for  contraction  of  the  knee 
due  to  tuberculous  disease  which  is  not  yet  entirely  quiescent.  In  such  cases 
the  excision  serves  the  double  purpose  of  removing  the  diseased  tissues  and 
remedying  the  deformity. 

The  only  remedy  for  osseous  cnihi/losis  of  tlie  Iniee.  in  a  co)ifracfed  jwsHioii  is 
an  operation,  llhea  Barton,  of  Philadelphia,  in  1835,  proposed  an  operat  on 
for  restoring  the  straight  position  of  the  limb  in  cases  of  complete  osseous 
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ankylosis  of  the  knee-joint  with  angular  deformity.  The  proceeding  consists 
in  excising  a  wedge-shaped  piece  of  the  shaft  of  the  femur  above  the  condyles, 
not  including  the  whole  diameter  of  the  bone,  then  fracturing  the  undivided 
portion,  and  so  bringing  the  limb  into  a  straight  position.  Buck,  of  New 
York,  in  1844,  modified  this  operation  by  sawing  out  a  wedge-shaped  portion, 
coDsisting  of  the  condyles  of  the  femur,  the  patella,  and  the  head  of  the  tibia. 
In  one  case,  that  of  Reil,  the  femoral  artery  had  to  be  tied  for  secondary 
haemorrhage  from  the  popliteal  on  the  fifteenth  day  ;  but  the  patient  made  an 
excellent  recovery  with  a  useful  limb.  Brainard  of  Chicago,  in  1854,  proposed  a 
simple  method  for  remedying  angular  osseous  ankylosis  of  the  knee,  which  before 
the  introduction  of  the  antiseptic  treatment  of  wounds  was  preferable  to  the 
open  methods.  It  consisted  in  drilling  the  femur  subcutaneously  and  then 
fracturing  the  bone.  This  operation  was  first  done  by  Pancoast  in  1859,  and 
subsequently  by  Brainard,  Grross,  and  others,  who  extended  it  to  subcutaneous 
perforation  of  tlie  joint  and  to  separation  of  the  patella. 

At  the  present  day  the  only  operation  which  is  practised  for  angular  osseous 
ankylosis  of  the  knee  is  antiseptic  osteotomy.  The  method  adopted  must 
depend  upon  the  position  of  the  limb.  If  the  flexion  is  considerable  a  wedge- 
shaped  piece  should  be  removed  from  the  lower  end  of  the  femur  with  a  saw 
or  osteotome  ;  the  width  of  the  base  of  the  wedge  being  proportional  •  to  the 
amount  of  flexion.  In  order  to  avoid  any  risk  of  wounding  the  popliteal 
vessels  it  may  be  advisable  not  to  penetrate  the  whole  thickness  of  the  femur, 
but  to  leave  the  posterior  layer  of  compact  tissues  to  be  subsequently  fractured, 
as  practised  by  Barton.  If  the  flexion  be  less  marked  simple  osteotomy  of 
the  femur  may  be  sufficient,  or  it  may  also  be  found  advisable,  according  to 
Volkmann,  to  cut  through  the  tibia  just  below  its  head.  The  most  suitable 
incision  in  these  cases  will  be  found  one  extending  across  the  prominent  end 
of  the  femur  from  one  condyle  to  the  other.  The  methods  of  adjusting  the 
bones  and  the  subsequent  treatment  are  the  same  as  after  excision  of  the 
knee  (p.  452). 

Ankylosis  of  the  knee  in  the  straight  position  interferes  comparatively 
little  with  the  utility  of  the  limb.  It  is,  however,  desirable,  when  practic- 
able, to  restore  the  mobility  of  the  joint.  The  possibihty  of  doing  this  will 
depend  on  the  degree  of  ankylosis.  If  this  be  osseous,  or  even  densely  fibrous, 
little  can  be  done  ;  but  if  the  rigidity  depend  chiefly  on  condensation  of  the 
capsule,  and  fibroid  induration  outside  the  joint,  much  may  be  effected  by  the 
use  of  properly  constructed  apparatus.  This  should  be  of  two  kinds  :  1.  A 
leg-and-thigh  piece  securely  laced  on  to  the  limb,  having  an  angular  joint 
opposite  the  knee,  and  connected  posteriorly  by  a  strong  band  of  vulcanized 
india-rubber,  the  elastic  tension  of  which  is  constantly  striving  to  overcome 
the  straightened  limb  by  flexing  it  backwards  ;  and  2,  a  similar  apparatus, 
with  rack-and-pinion,  instead  of  elastic,  by  which  the  knee  can  be  forcibly 
flexed  once  at  least  in  the  day. 

Ankylosis  of  the  knee  in  the  angular  position  fonmrds,  so  that  the  leg  is 
over-extended  upon  the  thigh,  is  very  rare.  Indeed,  I  am  acquainted  with 
only  three  preparations  illustrating  this  deformity — one  in  the  museum  of 
University  College,  one  in  that  of  St.  Thomas's  Hospital,  and  another  exhibited 
by  Adams  to  the  Pathological  Society,  from  a  limb  amputated  by  Grant  of 
Canada,  in  which  this  condition  occurred  to  a  young  man  as  a  consequence  of 
a  wound  of  the  joint  some  years  previously. 
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Deformities  of  the  Bones  of  the  Lower  Limb  from  Rickets. — The 

distortions  of  the  bones  ol'  the  leg  arising  from  rickets  have  already  been 
alluded  to  in  tlie  chapter  on  diseases  of  bone  (p.  3(t3).  The  condition  which 
usually  requires  treatment  is  that  in  which  the  lower  part  of  the  tibia  is 
strongly  curved  in  a  direction  forwards  and  outwards,  or  less  commonly 
directly  forwards. 

In  young  children  operation  is  very  rarely  required,  and  the  local  treatment 
should  consist  in  preventing  walking  by  the  application  of  a  well-padded  thin 
wooden  splint  from  the  knee  to  below  the  foot  and  in  daily  douching  and 
rubbing.  By  these  means  the  increase  of  the  deformity  may  be  prevented 
and  a  most  satisfactory  result  obtained,  the  curvature  being  gradually 
lessened  by  the  moulding  action  of  the  muscles.  If,  however,  the  deformity 
be  extreme,  it  may  be  safely  treated  by  snapping  through  the  soft  rickety  bone 
under  chloroform  and  fixing  the  limb  on  a  straight  splint.  This  treatment  is, 
however,  rarely  required. 

In  older  children  osteotomy  of  the  tibia  may  be  required  if  the  deformity 
is  sufficient  to  cause  disfigurement  and  interference  with  the  use  of  the  limb. 
In  the  majority  of  cases  it  is  sufficient  to  divide  the  tibia  at  the  point  of 
greatest  curvature  with  an  osteotome  or  fine  saw,  through  a  short  incision 
along  its  anterior  border.  The  removal  of  a  wedge-shaped  piece  of  bone  is  a 
more  formidable  proceeding,  and  is  rarely  required  except  when  the  curvature 
is  very  marked. 

If  necessary,  the  same  bone  may  be  divided  in  more  than  one  place,  either 
simultaneously,  or  the  second  operation  may  be  deferred  till  the  patient  has 
recovered  from  the  first.  In  complicated  cases  of  knock-knee  with  rickety 
curves  of  the  femur  and  tibia,  Macewen  has  performed  as  many  as  ten 
osteotomies  simultaneously  on  the  same  patient.  If  proper  antiseptic  pre- 
cautions are  adopted,  the  danger  of  these  operations  is  very  slight,  as  may  be 
seen  from  the  result  of  Macewen's  practice  (p.  5-11). 

Club-foot.  Talipes. — The  deformities  classed  together  under  the  name 
of  club-foot  or  talipes  may  be  either  congenital  or  acquired,  and  apart  from 
their  causation  they  are  divided  according  to  the  position  which  the  foot 
assumes. 

There  are  four  primary  varieties  of  club-foot,  and  two  secondary  ones.  Of 
the  four  primary  forms,  in  two  the  deformity  is  in  the  antero-posterior  direc- 
tion, in  the  sense  of  flexion  and  of  extension  :  Talipes  Equinus,  in  which 
the  heel  is  drawn  up  and  the  toes  pointed  downwards  (Fig.  ii45)  :  and  its 
antithesis.  Talipes  Calcaneus,  in  which  the  heel  is  pointed  downwards  and 
the  foot  and  toes  drawn  up  (Fig.  (i4()).  In  the  remaining  two  forms  the 
deformity  is  lateral,  the  foot  being  a'dducted  and  twisted  inwards  in  Talipes 
Varus  (Fig.  (;47),  and  abducted  and  twisted  outwards  in  Talipes  Valgus 
(Fig.  G48).  These  four  primary  forms  of  club-foot  correspond  with  and  are 
dependent  on  a  permanent  condition  of  one  or  other  of  the  four  simple  move- 
ments of  which  the  foot  is  susceptible  at  the  ankle-joint. 

Besides  these  four  primary  forms,  there  are  two  secondary  varieties  of  club- 
foot :  Talipes  Equino-varus,  in  which  the  heel  is  raised  and  the  foot  drawn 
inwards  ;  and  Talipes  Calcaneo-valgus,  in  which  the  heel  is  drawn  down 
and  the  foot  turned  out.  The  association  of  Talipes  Equinus  and  Varus  has 
been  explained  by  supposing  that  it  is  due  to  contraction  of  the  muscles 
supplied  by  the  internal  popliteal  nerve,  especially  the  gastrocnemius  and  soleus 
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and  the  tibialis  posticus,  and  in  the  same  way  Talipes  Valgus  aad  Calcaneus 
are  associated,  because  in  these  the  extensor  and  peroneal  muscles  supplied 
from  the  external  popliteal  are  the  seat  of  contraction.  That  this  is  the  case 
in  certain  acquired  cases  is  undoubted,  but  there  is  no  evidence  that  these 
nerves  are  in  any  way  affected  in  cases  of  congenital  club-foot. 

In  considering  the  subject  of  club-foot,  it  will  be  convenient  to  describe 


Fig;  645.— Talipes  Bquinus. 


Fig.  646.— Talipes  Calcaneus. 


the  congenital  and  acquired  forms  separately,  more  especially  as  the  treatment 
differs  considerably  in  the  two  cases. 

Congenital  CluTj-foot. — Any  of  the  varieties  of  club-foot  which  have  been 
enumerated  above  may  be  present  at  birth,  but  of  all  forms,  talipes  equino- 


Fig.  647.— Talipes  Varus.  ,  Fig.  64S.— Talipes  Valgus. 


varus  is  by  far  the  most  common,  constituting,  according  to  R.  W.  Parker, 
from  90  to  95  per  cent,  of  the  congenital  cases. 

Causation. — Three  chief  theories  have  been  brought  forward  in  explanation 
of  congenital  club-foot.  According  to  one  view  the  deformity  is  due  to 
changes  in  the  nervous  system  which  give  rise  to  spasm  or  paralysis  of  certain 
groups  of  muscles.  This  explanation  is  doubtless  correct  in  some  cases,  especially 
in  those  in  which  the  deformity  is  associated  with  spina  bifida,  but  it  seems  quite 
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certain  that  it  it  not  true  of  all.  Xot  only  is  there  no  evidence  at  birth  in 
the  majority  of  cases  either  of  spasai  or  paralysis,  but,  as  has  been  shown  by 
Parker  and  Shattock,  a  most  careful  microscopic  examination  of  the  nervous 
centres,  the  nerves,  and  the  muscles,  fails  to  show  any  structural  abnormality. 
The  view  also  that  the  talipes  results  from  primary  changes  in  the  bones  can 
be  true  only  of  very  exceptional  cases,  for  although  deviations  from  the  normal 
shape  of  certain  of  the  tarsal  bones  may  be  present,  it  seems  clear  that  these 
are  secondary  to  the  malposition  of  the  foot  and  not  the  cause  of  it. 

The  third  theory,  and  that  which  is  at  the  present  time  almost  generally 
accepted,  is  that  the  deformity  results  from  mechanical  causes  acting  upon  the 
foot  in  ufero.  It  is  well  known  that  the  normal  position  of  the  feet  in  the 
early  periods  of  intra-uterine  life  is  one  of  inversion,  and,  as  Parker  and 
Shattock  express  it,  if  the  inversion  "be  maintained  beyond  the  normal 
period  of  time,  the  muscles  and  ligaments  will  as  a  consequence  be  adaptively 
short  on  one  aspect  of  the  limb,  and  too  long  on  the  other  ;  a  normal  position 
of  inversion  will  become  a  deformity."  This  view  readily  explains  the  relative 
frequency  of  talipes  equino-varus.  According  to  the  same  theory  congenital 
talipes  calcaneus  is  the  result  of  "  an  exaggeration  by  environment  of  the 
position  natural  to  the  foetal  feet  during  the  later  period  of  intra-uterine  life, 
some  limitation  of  extension  movement  being  normal  at  the  time  of  birth." 
Among  the  conditions  which  may  be  supposed  to  act  mechanically  upon  the 
feet  in  this  way  are  malposition  of  the  foetus  and  undue  pressure  of  the  wall  of 
the  uterus,  due  possibly  to  a  deficiency  of  the  liquor  amnii.  The  results  of 
treatment  support  the  mechanical  theory  and  are  opposed  equally  to  the  so- 
called  nervous  and  osseous  theories,  for  many  of  the  slighter  cases  can  be  cured 
by  means  directed  to  place  the  foot  in  its  normal  position  and  retain  it  there. 
Talipes  may  affect  one  or  both  feet,  and  may  occur  in  either  sex,  but  appears 
to  be  more  common  in  boys  than  in  girls. 

On  account  of  the  fact  that  talipes  equino-varus  is  much  more  common 
than  any  other  variety  of  congenital  club-foot,  this  form  will  be  described 
fully,  and  the  other  varieties  will  afterwards  be  briefly  mentioned. 

In  Congenital  Talipes  Equino-varus  the  foot  is  twisted  inwards,  the 
inner  side  of  the  sole  is  raised,  and  the  concavity  of  the  arch  of  the  foot  is 
greatly  increased.  At  the  same  time  the  heel  is  drawn  upwards  to  a  varying 
extent  and  the  tendo  Achillis  is  tense.  The  skin  at  the  inner  border  of  the 
foot  is  contracted  and  transversely  wrinkled,  whilst  that  on  the  outer  side  is 
loose  and  redundant.  When  the  child  is  old  enough  to  stand  it  will  be  found 
that  only  the  outer  border  of  the  foot  comes  into  contact  with  the  ground, 
the  skin  covering  the  tarsal  end  of  the  fifth  metatarsal  bone  becomes  dense  and 
firm,  and  a  bursa  forms  beneath  it  (Fig.  647).  The  astragalus  and  os  calcis 
maintain  their  normal  relations  to  each  other,  and  are  more  or  less  adducted. 
The  chief  displacement  is  at  the  transverse  tarsal  articulation  between  the  os 
calcis  and  cuboid,  and  the  astragalus  and  scaphoid.  The  anterior  part  of  the 
foot  is  in  a  position  of  extreme  flexion,  adduction,  and  rotation  inwards, 
amounting  in  many  cases  to  partial  dislocation.  A  great  part  of  the  head  of 
the  astragalus  which  should  be  normally  in  contact  with  the  scaphoid  is 
thus  uncovered,  and  forms  a  prominence  beneath  the  skin.  In  old  icases  the 
cartilage  of  the  head  will  be  found  to  have  disappeared,  its  place  being  taken 
by  a  layer  of  dense  fibrous  tissue.  The  bones  in  front  of  the  transverse 
articulation  maintain  their  normal  relation  to  each  other.    The  muscles  that 
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are  shortened  in  this  position  of  the  foot  are  chiefly  the  tibiah's  posticus, 
tibialis  anticus,  and  the  muscles  of  the  calf  inserted  into  the  tendo  Achillis. 

Pathological  Anatomy.— A  careful  study  of  the  changes  met  with  in 
congenital  talipes  equino-varns  is  essential  to  the  proper  treatment  of  the 
deformity,  and  our  knowledge  of  this  subject  has  been  much  iacreased  by  the 
researches  of  Parker  and  Shattock.  The  muscles  are  healthy  unless  the  case  be 
one  of  old  standing,  when  they  will  be  found  to  be  atrophied  generally  from 
disuse.  The  directions  of  the  tendons  is  necessarily  altered,  and  those  muscles 
which  are  relaxed  by  the  abnormal  position  of  the  foot  become  shortened.  Thus 
the  tendo  Achillis  and  the  tendons  of  the  tibialis  anticus  and  tibialis  posticus 
become  tense  when  an  attempt  is  made  to  rectify  the  position  of  the  foot,  but 
Parker  and  Shattock  have  shown  that  all  these  may  be  dissected  away,  and  in 
fact  all  the  soft  parts  except  the  ligaments,  without  materially  diminishing  the 
deformity.  The  most  important  fact  which  we  owe  to  these  observers  is  that 
the  ligaments  take  the  chief  share  in  maintaining  the  abnormal  position  of  the 

foot.  "  The  ligaments  chiefly  at  fault  are  those 
placed  on  the  inner  border  of  the  deformed  foot, 
namely,  the  anterior  portion  of  the  internal 
lateral  ligament  of  the  ankle,  the  astragalo- 
scaphoid  and  the  calcaneo-scaphoid  ligaments, 
all  three  being  blended  together  into  one  indis- 
tinguishable capsule  of  great  strength."  In 
more  severe  cases  which  have  been  walked  upon, 
the  long  and  short  plantar  ligaments  are 
shortened,  as  is  also  the  plantar  fascia,  and  in 
extreme  cases  the  skin  of  the  sole  may  be  in- 
sufficient to  allow  of  full  extension  of  the  con- 
tracted arch  of  the  foot.  The  bones  of  the  foot 
are  not  necessarily  altered,  but  various  changes 
6i9.-Boue.s  in  Talipes  Varus,  fcije  shape  of  the  articular  surfaccs  may  result 
from  their  altered  position.  Of  all  the  bones 
the  one  which  is  most  commonly  altered  is  the  astragalus,  the  obhquity  of  the 
neck  being  considerably  increased,  as  the  result  of  the  inversion  of  the  front 
part  of  the  foot.  The  extended  position  of  the  ankle-joint  leads  to  an  undue 
extension  of  the  superior  articular  surface  of  the  astragalus  backwards,  whilst  in 
front  the  surface  is  lessened.  If  the  varus  be  of  old  standing,  the  astragalus 
will  generally  be  found  to  be  atrophied  more  particularly  about  its  head,  and 
the  navicular  and  cuboid  bones  may  have  suffered  similar  changes. 

Treatment  of  Congenital  Talipes  Equino-varus.  In  the  consideration 
of  this  subject  it  is  very  necessary  to  distinguish  clearly  between  those 
methods  which  are  available  for  ordinary  cases  in  which  the  treatment  is 
commenced  in  early  infancy,  and  the  more  severe  measures  which  may  be 
required  in  obstinate  or  neglected  cases. 

In  young  children  extensive  operations  are  rarely  necessary,  and  are  usually 
quite  unjustifiable,  for  with  patience  excellent  results  can  as  a  rule  be  obtained 
by  simple  means. 

Regarding  the  congenital  deformity  as  the  result  of  prolonged  malposition 
of  the  foot,  the  principle  of  treatment  must  be  the  correction  of  this  by 
manipulation  and  the  use  of  suitable  splints,  aided,  if  necessary,  by  the 
division  of  resisting  structures.    As  soon  as  possible  after  birth  the  treatment 
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should  be  commenced  by  frequently  moulding  the  foot  into  the  best  position  into 
which  it  can  be  drawn.  By  this  simple  means  alone  some  of  the  slighter  cases 
may  be  entirely  cured.  In  the  large  majority  of  cases,  however,  other  measures 
are  required,  and  the  following  method  will  often  be  found  most  satisfactory. 
A  straight  splint  of  block-tin  is  prepared,  as  suggested  by  Little,  long  enough 
to  reach  from  the  knee  to  slightly  beyond  the  toes,  and  about  an  inch  and  a 
half  in  breadth.  The  splint  is  completely  covered  with  soft  wash-leather.  It 
is  then  moulded  to  the  outer  side  of  the  leg  and  foot  and  secured  with  a 
narrow  bandage,  the  foot  being  placed  in  the  fully  extended  position.  The 
inversion  of  the  foot  is  gradually  corrected  by  bending  the  lower  end  of  the 
splint  outwards  day  by  day,  until,  if  possible,  the  position  of  inversion  is 
replaced  by  one  of  sliglit  eversion.  The  splint  should  be  removed  daily, 
and  the  foot  thoroughly  rubbed  and  manipulated.  By  this  means  the 
inversion  of  the  foot  is  cured  and  the  case  converted  into  one  of  simple  talipes 
equinus,  which  may  sometimes  be  remedied  by  applying  a  block-tin  or  thin 
wooden  splint  with  a  rectangular  footpiece.  As  a  rule,  however,  division  of 
the  tendo  AchiUis  is  the  most  ready  way  of  remedying  the  extension  of  the 
foot.  The  limb  should  be  placed  on  its  outer  side.  The  assistant  then  relaxes 
the  tendon  slightly  while  the  Surgeon  slides  a  tenotome  beneath  it  from  the 
inner  side  ;  the  assistant  then  maives  the  tendon  tense,  and  the  Surgeon  pro- 
ceeds to  divide  it,  using  the  knife  as  a  lever,  the  fulcrum  being  the  edge  of 
the  malleolus.  The  Surgeon  must  keep  the  fingers  of  his  left  hand  on  the 
tendon  to  feel  that  the  knife  does  not  approach  the  skin  too  closely.  As  the 
section  proceeds  he  will  hear  the  tendon  creaking  as  its  fibres  are  successively 
cut  through.  The  division  may  safely  be  made  from  the  cutaneous  surface  if 
it  be  preferred.  The  tendon  must  be  made  tense,  and  the  point  of  the 
tenotome  entered  through  the  skin  close  to  its  anterior  surface  ;  the  foot  is 
then  fully  extended,  while  the  Surgeon  pinches  up  the  skin,  and  passes  the 
tenotome  between  it  and  the  tendon.  He  then  turns  the  edge  of  the  knife 
to  the  tendon,  while  the  assistant  forcibly  flexes  the  ankle.  Xo  sawing  or  free 
cutting  is  required  if  the  knife  have  been  entered  sufficiently  far  forwards. 
Unless  care  be  taken  in  cutting  though  the  tendo  Achillis,  tho'e  is  also  some 
risk  of  wounding  the  artery  ;  as,  in  bad  cases  of  varus,  these  two  structures 
lie  close  together,  the  tendon  being  drawn  out  of  the  median  line  towards  the 
inner  ankle.  In  one  instance  I  have  seen  the  posterior  tibial  artery  punc- 
tured in  an  attempt  to  divide  some  tense  bands  that  lay  beneath  this  tendon  ; 
the  bleeding,  which  was  very  free,  was,  however,  readily  stopped  by  firm 
pressure  by  means  of  a  pad  and  bandage  over  the  bleeding  orifice.  Tamplin 
states  that  he  has  seen  no  ill  effects  follow  this  accident.  If  a  circumscribed 
traumatic  aneurism  form,  it  must  be  laid  open,  the  clots  turned  out,  and  the 
vessel  tried.  After  the  tenotomy  the  foot  should  be  fixed  on  a  rectangular 
splint,  which  should  be  readjusted  at  least  once  a  day,  and  the  manipulation 
continued. 

The  treatment  here  described  is  thus  seen  to  include  two  stages  :  first,  the 
correction  of  the  varus  by  the  use  of  splints;  and  secondly,  the  correction  of 
the  equinus  by  division  of  the  tendo  Achillis.  In  mild  cases  the  position  of 
the  foot  can  be  gradually  corrected  by  the  application  of  a  plaster  of  Paris 
bandage,  which  is  reapplied  every  ten  days  or  a  fortnight.  This  has,  however, 
the  disadvantage  that  the  plaster  cannot  be  removed  for  the  employment  of 
manipulation. 
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In  a  considerable  proportion  of  cases  the  inversion  cannot  be  corrected 
until  the  tense  structures  which  maintain  it  have  been  divided.  The  treat- 
ment adopted  for  this  purpose  has  been  considerably  modified  of  recent  years 
as  the  result  of  the  recognition  of  the  fact  that  the  ligaments  of  the  inner 
border  of  the  foot  play  a  much  more  important  part  than  the  muscles  in 
maintaining  the  deformity.  Accordingly,  the  division  of  the  tendons  of  the 
tibial  muscles  above  the  ankle  has  been  replaced  by  the  more  efficient  method 
of  dividing  the  tense  ligaments  in  the  foot  itself,  and  by  a  single  operation 
bringing  the  foot  into  the  best  possible  position. 

The  method  of  dividing  the  ligaments  which  are  chiefly  at  fault  is  thus 
described  by  R.  W.  Parker.  A  curved  tenotome  with  a  short  cutting  blade 
(Fig.  650)  "  should  be  entered  immediately  in  front  of  the  anterior  border  of 
the  internal  malleolus,  the  blade  as  far  as  possible  being  kept  between  the 
ligaments  to  be  divided  and  the  superjacent  skin.  The  blade  is  then  turned 
against  tlie  surface  of  the  ligament,  and,  by  means  of  a  gentle  sawing  action, 
is  made  to  divide  it.  As  the  superficial  fibres  are  divided,  deeper  ones  come 
into  play,  and  must  in  their  turn  be  divided  until  bone  is  reached.  By 

keeping  the  knife  close  to  the  bones  and 
I"  ^      directing  its  point   towards  the  plantar 

aspect,  the  calcaneo-scaphoid  ligament  can 
easily  be  divided.  In  this  operation  the 
tendon  of  the  tibialis  posticus  will  almost 
certainly  be  cut,  and  not  improbably 
that  also  of  the  tibialis  anticus.  The  long 
and  short  plantar  ligaments  can  most 
efl'ectually  be  reached  just  where  they 
pass  between  the  two  bones.  A  straight 
tenotome  (Fig.  651)  must  be  entered  as 
nearly  as  possible  over  the  calcaneo-cuboid 
articulation  on  the  outer  edge  of  the  foot. 
If  there  be  much  inversion  this  point  will 
appear  to  be  ou  the  sole  of  the  foot.  The 
blade  must  be  kept  close  to  the  bone  and 
made  to  follow  the  direction  of  the 
articulation.  In  this  manner,  the  two  ligaments,  mostly  blended  together 
at  this  point,  will  be  divided  simultaneously.''  In  cases  in  which  the 
extension  of  the  foot  is  extreme,  Parker  finds  it  sometimes  useful  to 
divide  the  posterior  ligament  of  the  ankle-joint.  "  This  is  best  accomplished 
by  means  of  a  small  spear-headed  knife  (Fig.  653),  which  should  be  passed 
through  the  tendo  Achillis  in  the  direction  of  its  fibres,  and  then  turned 
flatways,  and  passed  through  the  posterior  ligament  about  its  middle,  cutting 
first  on  one  side  and  then  on  the  other."  After  the  operation  the  foot  should 
be  fixed  in  plaster  of  Paris  in  the  best  attainable  position  for  about  a  fortnight. 
The  plaster  should  then  be  removed  and  a  light  wooden  splint  with  a  rect- 
angular foot-piece  applied  and  taken  off  daily  in  order  that  rubbing  and 
manipulation  may  be  practised.  Complicated  appliances,  such  as  "  Scarpa's 
shoe  "  and  "  Aveling's  talivert,"  which  are  intended  to  correct  the  deformity 
by  the  action  of  screws  and  joints,  have  been  largely  abandoned  in  favour 
of  simple  splints  of  tin,  wood,  or  plaster  of  Paris. 

In  1884,  Phelps  of  New  York  brought  forward  a  more  radical  method  for  the 


Figs.  650,  051,  652,  653.— Tenotomes  for  Division 
of  Tarsal  Ligaments  (Parker). 
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division  of  the  tense  structures  at  the  inner  border  of  the  foot.  This  consists 
in  making  a  free  vertical  incision  across  the  inner  border  of  the  foot,  over  the 
position  of  the  astragalo-scaphoid  articulation,  which  is  indicated  by  a  fold  in 
the  skin  due  to  the  inversion  of  the  foot.  The  incision  is  deepened  to  the 
bones  and  the  astragalo-scaphoid  joint  freely  opened.  In  this  way  all  resist- 
ing structures  can  be  freely  divided,  the  most  important  being  the  two  tibial 
tendons,  the  inner  part  of  the  plantar  fascia,  the  front  portion  of  the  internal 
lateral  ligament  of  the  ankle,  and  the  inferior  calcaneo-scaphoid  ligament. 
The  tendo  Achillis  is  divided  subcutaneously.  When  the  operation  is  completed 


the  foot  can  be  drawn  outwards  without  force  into  a  slightly  everted  position. 
The  widely  gaping  wound  is  then  carefully  packed  with  antiseptic  gauze  and 
the  foot  fixed  in  suitable  splints,  preferably  of  plaster  of  Paris.  Owen,  who  has 
strongly  advocated  this  operation  in  suitable  cases,  recommends  that  the  first 
dressing  should  not  be  changed  for  ten  days  or  a  fortnight.  The  operation  has 
been  performed  in  several  hundred  cases  by  Phelps  and  others,  but  no  death  or 
serious  accident  has  so  far  been  recorded.  The  method  should,  however,  be 
reserved  for  cases  in  which  simpler  measures  have  failed,  but  it  certainly  pre- 
sents advantages  over  many  of  the  severe  operations  presently  to  be  described. 
Although,  with  the  exception  of  the  tendo  Achillis,  individual  tendons  rarely 
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require  separate  division  in  the  treatment  of  congenital  talipes  varus,  it  will  be 
well  to  describe  here  the  methods  by  which  the  tendons  of  the  tibialis  posticus 
and  tibialis  anticus  may  be  divided  if  necessary. 

In  the  section  of  the  tibialis  posticus  tendon  behind  the  ankle,  there  is 
much  danger  of  wounding  the  posterior  tibial  artery,  which  lies  close  to  it. 

The  best  way  to  avoid  this  vessel  is,  as  Tamplin  recommends,  to  puncture  the 
sheath  with  a  sharp  tenotome  introduced  close  to  the  tibia,  immediately  above 
the  malleolus  (Fig.  6.54).  In  adults  or  young  children  past  the  age  of  infancy, 
a  small  point  of  bone  can  be  felt  in  this  situation,  which  marks  the  upper  limit 
of  the  groove  in  the  malleolus  in  which  the  tendon  lies.  The  puncture  should 
be  made  above  this,  otherwise  the  knife  cannot  be  passed  under  the  tendon. 
After  the  sheath  has  thus  been  opened  by  a  puncture,  a  blunt  tenotome  is 
introduced,  care  being  taken  not  to  use  so  much  force  as  to  push  it  through 
the  sheath  on  the  opposite  side.  The  tendon  is  tlien  divided  in  the  usual 
way.  If  the  operation  be  performed  too  high  up  the  limb,  the  flexor  longus 
digitorum  will  be  divided  with  the  tendon  of  tlie  tibialis  posticus,  but  this  is 
a  matter  of  little  moment. 

The  tibialis  anticus  must  be  divided  at  the  point  marked  in  Fig.  654.  The 
tenotome  must  be  passed  from  the  outer  side  to  avoid  any  risk  of  wounding 
the  dorsal  artery  of  the  foot. 

In  spite  of  all  treatment,  however,  a  considerable  proportion  of  cases  of  con- 
genital talipes  equino-varus  are  at  most  only  partially  relieved.  In  such 
c.)ses,  as  the  child  grows  up  the  muscles  fail  to  develop,  and  the  bones  become 
altered  in  form  so  as  to  adapt  them  to  their  abnormal  position.  In  such 
extreme  cases,  various  operations  have  been  recommended  to  enable  the 
patient  to  bring  the  sole  of  his  foot  to  the  ground.  Many  years  ago  Little 
suggested  the  removal  of  the  cuboid  in  order  to  assist  in  overcoming  the  ad- 
duction of  the  anterior  part  of  the  foot.  This  operation  was  performed  with 
success  by  Solly  in  1857,  but  did  not  come  into  general  use.  In  1872, 
Lund  of  Manchester  removed  the  astragalus  from  each  foot  of  a  child,  with 
the  result  of  obtaining  considerable  improvement  in  the  position  of  the  feet. 
In  1876,  E.  Davy  repeated  the  operation  in  several  cases,  obtaining  good 
results,  but  was  not  able  to  dispense  with  prolonged  use  of  apparatus  after- 
wards. In  1876,  Davies-Colley  recorded  a  case  in  which  he  removed  a  wedge- 
shaped  piece  of  the  tarsus  of  sufficient  size  to  allow  of  the  anterior  part  of  the 
foot  being  brought  into  a  straight  line  with  the  posterior.  The  operation  was 
performed  by  a  long  incision  on  the  outer  side  of  the  foot  from  the  middle  of 
the  OS  calcis  to  the  middle  of  the  fifth  metatarsal  bone.  From  the  middle  of 
this  another  was  carried  across  part  of  the  dorsum.  The  cuboid  was  first 
excised,  after  which  a  wedge-shaped  portion  of  the  tarsus  was  removed 
"  without  paying  any  regard  to  its  articulations.'"  The  bones  taken  away  in- 
cluded the  whole  cuboid,  parts  of  the  os  calcis,  and  of  the  three  cuneiform 
bones,  nearly  all  the  scaphoid,  and  a  part  of  the  astralagus.  R.  Davy  com- 
mences by  removing  an  oblong  piece  of  skin  from  the  outer  side  of  the  foot 
including  the  false  bursa.  He  then  makes  a  vertical  incision  on  the  inner 
side  of  the  foot  in  the  deep  crease  that  is  always  present,  and  of  sufficient 
length  to  include  the  thickness  of  the  scaphoid  bone.  The  soft  parts  are  next 
raised  from  the  dorsum  and  a  "  kite-shaped "  director  specially  designed 
for  this  purpose  is  passed  between  them  and  the  bones.  The  tarsus  is  then 
divided  by  means  of  a  probe-pointed  saw  which  is  guided  at  first  by  two 
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oTOoves  in  the  undur  surface  of  the  director.  It  is  most  convenient 
to  divide  the  distal  side  first.  The  soft  parts  are  then  cleaned  from 
the  under  surface  of  the  Avedge  of  bone  by  means  of  a  blunt  knife  or 
elevator,  and  the  wedge  removed  in  one  piece.  If  the  heel  is  much  drawn 
up,  the  tendo  Achillis  can  be  divided  after  the  operation.  Davies-Colley 
found  the  most  convenient  apparatus  during  the  early  part  of  the  after- 
treatment,  to  be  "  a  back-splint  extending  from  the  middle  of  the  thigh  to 
within  four  inches  of  the  heel.  To  the  distal  end  of  this  was  fastened  a 
transverse  bar  of  wood,  terminating  on  either  side  in  short  upright  bars,  to 
which  the  fore  part  of  the  foot  was  attached  by  means  of  strapping."  R.  Davy 
uses  a  splint  made  of  two  iron  rods  lixed  to  the  lower  part  of  the  thigh  and 
upper  part  of  the  leg  by  a  plaster  of  Paris  bandage.  Tiie  lower  end  of  each 
rod  is  cut  into  a  screw.  A  foot-piece  fixed  on  a  transverse  iron  bar  with  a 
ring  at  each  end  slides  over  the  two  rods  and  is  fixed  by  a  washer  and  thumb- 
piece  on  each  side.  The  foot-piece  is  fixed  by  a  pivot  and  screw  to  the  trans- 
verse bar  and  can  be  rotated  so  as  to  evert  the  anterior  part  of  the  foot.  The 
results  of  these  operations  have  been  very  satisfactory.  In  Davies-Colley's  case 
the  patient  could  jump  and  hop  six  months  after  the  operation.  Davy  has 
performed  the  oi^eration  in  twenty  cases  with  only  one  death.  It  is  evident, 
however,  that  such  an  operation  can  be  justifiable  only  when  all  other  means 
have  failed,  and  can  very  rarely  be  required  in  young  children. 

H.  P.  Symonds  instead  of  removing  any  bone  merely  divides  the  tarsus 
transversely  at  the  level  of  the  transverse  articulation  by  means  of  a  chain  saw 
passed  close  to  the  bones.    In  this  way  he  has  obtained  excellent  results. 

All  other  varieties  of  congenital  club-foot  are  comparatively  rare.  Tamplin 
stated  that  congenital  talipes  equinus  was  unknown,  but  a  few  undoubted 
cases  have  been  recorded.  Talipes  calcaneus  is  much  less  rare  and  is 
sometimes  associated  with  spina  bifida.  The  deformity  can  ujiually  be 
corrected  by  manipulation  and  the  application  of  a  metal  splint  to  the  front  of 
the  leg  and  the  dorsum  of  the  foot.  In  some  cases  it  may  be  necessary  to 
divide  one  or  more  of  the  tendons  which  pass  across  the  front  of  the  ankle. 
Pure  Talipes  Valgus  is  rarely  present  at  birth  although  a  varying  degree  of 
inversion  is  often  present  in  association  with  calcaneus,  forming  the  variety 
known  as  Calcaneo-valgus.  The  treatment  must  be  carried  out  upon  the 
same  lines  as  in  other  forms. 

Acquired  Club-foot  may  develop  at  any  age  but  it  is  most  commonly  met 
with  in  young  children,  as  the  result  of  paralysis  of  certain  muscles  or  groups 
of  muscles,  the  foot  then  being  drawn  out  of  position  by  the  uncontrolled 
action  of  their  opponents.  In  later  life  displacement  may  be  the  result  of  the 
gradual  shortening  or  "  contracture''  of  the  muscles  that  is  not  uncommonly 
met  with  in  hemiplegia.  These  causes  are  central,  but  similar  deformities  fre- 
quently result  from  wounds  or  other  injuries  of  the  nerves  supplying  the 
muscles,  or  from  diseases  or  injuries  of  the  muscles  themselves,  accompanied 
by  loss  of  substance  and  consequent  shortening. 

The  changes  which  take  place  in  the  foot  consist  chiefly  in  the  shortening 
of  those  tendons  and  ligaments  which  are  relaxed  by  the  abnormal  position. 
The  bones  are  normal  (Fig.  649),  except  in  extreme  cases  in  which  gradual 
alterations  in  their  shape  may  occur.  In  paralytic  cases  the  affected  muscles 
show  the  ordinary  appearance  of  atrophy  and  degeneration. 

The  most  common  forms  of  acquired  club-foot  are  talipes  equinus  and 
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talipes  valgus  ;  the  former  being  frequently  associated  with  more  or  less 
varus. 

Talipes  equinus  may  result  from  the  unopposed  action  of  the  calf  muscles 
when  the  anterior  muscles  of  the  leg  are  paralysed,  or  from  subsequent 
contraction  of  the  former  when  themselves  paralysed.  It  may  also  come  on 
from  some  disease,  such  as  an  abscess  in  the  calf  by  which  the  gastro- 
cnemius is  contracted  and  crippled.  Talipes  valgus  or  calcaneo-valgus  is  met 
with  in  its  most  marked  form  when  the  muscles  of  the  calf,  the  tibialis  posticus 
and  the  flexors  of  the  toes  are  paralysed.  The  foot  is  everted,  the  arch  is 
obliterated,  so  that  the  sole  becomes  flattened. 

The  anterior  part  of  the  foot  is  displaced  outwards  at  the  calcaneo-cuboid 
and  astragalo-scaphoid  articulation,  and  the  scaphoid  is  partially  dislocated 
outwards,  so  that  the  head  of  the  astragalus  projects  at  the  inner  side  of  the 


foot.  The  projection  of  the  heel  backwards  is  obliterated,  and  the  outer  side 
of  the  foot  curved  round  so  that  the  little  toe  is  approximated  to  the  point  of 
the  heel. 

In  extreme  cases  of  calcaneo-valgus,  the  arch  of  the  foot  is  sometimes  in- 
creased, the  heel  being  pointed  down,  and  the  foot  sharply  bent  at  the 
transverse  medio-tarsal  articulation,  so  as  to  bring  the  toes  to  the 
ground. 

I  have  met  with  a  case  of  Talipes  calcaneus  in  a  girl  twelve  years  of  age,  in 
whom  it  was  the  result  of  contraction  of  the  extension  consequent  upon 
loss  of  power  in  the  flexors.  A  minor  degree  of  this  affection  consists  in  a 
peculiar  projection  upwards  of  one  or  two  of  the  toes,  associated  with  some 
tension  of  the  extensor  tendons  ;  by  dividing  these,  and  keeping  the  foot  on 
a  flat  splint,  the  deformity  may  commonly  be  corrected.  In  some  cases, 
however,  the  toe  is  so  prominent,  and  the  contiguous  ones  are  squeezed  under 


Fig.  655.— Bones  in  Acquired 
Talipes  Equinus. 


Fig.  656. — Apparatus  for  use 
after  division  of  tendo  Achillis 
for  Paralytic  Equinus. 
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it  in  such  a  manner,  that  the  foot  is  completely  crippled,  and  ampatation  of 
the  displaced  digit  is  required  in  order  to  restore  the  utility  of  the  member. 

In  the  Treatment  of  paralytic  club-foot  every  endeavour  must  be  made  to 
prevent  the  occurrence  of  the  deformity  by  maintaining-  the  foot  in  a  correct 
position,  and  in  cases  of  infantile  paralysis  in  which  the  muscles  still  react  to 
the  constant  current,  by  the  use  of  electricity  and  massage.  When  the 
faulty  position  is  caused  by  permanent  contraction  of  a  paralysed  muscle 
tenotomy  may  be  practised,  but  the  operation  can  be  productive  of  nothing 
but  increased  loss  of  power  if  the  talipes  results  from  the  unopposed  action 
of  the  healthy  muscles.  In  the  latter  cases  the  position  of  the  foot  may  l)e 
improved  by  applying  elastic  extension  in  such  a  way  as  to  exert  traction 
in  the  direction  of  the  paralysed  muscle.  This  method,  which  is  also  appli- 
cable to  congenital  cases,  was  suggested  by  Barwell,  and  has  been  largely 
employed,  by  Wright  of  Manchester.  A  light  metal  splint  with  a  hook 
attached  is  secured  to  the  front  of  the  leg.  The  "  artificial  muscle,"  wRich 
consists  of  an  india-rubber  cord,  is  attached  by  one  end  to  a  strip  of  strappiug 
surrounding  the  centre  of  the  foot,  and  by  its  other  end  to  the  hook  on  the 
leg  splint.  In  a  case  of  valgus  the  strapping  would  be  carried  round  the 
foot  from  within  outwards  and  the  india-rubber  band  attached  to  its 
extremity  at  the  inner  border  of  the  sole. 

In  many  cases  the  position  of  the  foot  must  be  maintained  by  the  use  of 
light  iron  supports.  A  method  of  treatment  which  is  deserving  of  further 
trial  in  suitable  cases  consists  in  excising  part  of  the  tendon  of  the  paralysed 
muscle  and  suturing  the  ends.  This  has  been  practised  with  success  bv 
Willett,  Walsh  am  and  others  on  the  tendo  Achillis. 

Flat  oi' Splay  Foot.  Spurious  Talipes  Valgus  is  a  condition  fre(pTently 
met  with  in  young  adults.  It  is  predisposed  to  by  those  constitutional  con- 
ditions that  have  already  been  described  as  favouring  the  development  of 
lateral  curvature  of  the  spine,  with  which  it  is  often  associated,  but  the 
determining  cause  is  most  frequently  over-fatigue  of  the  foot  from  long 
standing,  and  from  carrying  heavy  weights,  or  from  a  slovenly  habit  of  walk- 
ing by  sliding  rather  than  raising  the  feet,  or  twisting  the  foot  so  as  to  press 
upon  the  inner  side.  Girls  of  a  tender  age  who  are  allowed  to  carry  infants, 
boys  set  to  heavy  work  beyond  their  strength,  shop-boys  and  girls  mercilessly 
kept  upon  their  feet  for  too  many  hours,  will  early  develop  this  deformity. 
When  both  feet  are  affected,  there  is  usually  knock-knee.  In  some  instances 
flat-foot  seems  to  be  predisposed  to  by  rheumatism,  and  it  has  been  observed 
as  a  sequel  of  gonorrhoeal  rheumatism.  The  deformity  is  due  to  a  weakness 
of  the  muscles  in  the  sole  of  the  foot,  and  to  relaxation  of  the  ligaments  by 
which  the  arch  is  maintained,  especially  the  long  plantar,  and  the  inferior  cal- 
caneo-navicular  ligaments.  As  the  result  of  this,  the  arch  of  the  instep  gradu- 
ally sinks,  so  that  the  sole  becomes  perfectly  flat.  As  the  disease  advances, 
a  tendency  to  eversiun  of  the  foot  takes  place.  At  the  same  time,  owing  to 
flattening  out  of  the  arch,  the  inner  side  of  the  foot  becomes  lengthened, 
while  the  outer  side,  which  is  naturally  only  slightly  arched,  is  but  little 
altered.  In  consequence  of  this,  the  anterior  part  of  the  foot  in  front  of  the 
raedio-tarsal  articulation  is  displaced  outwards.  The  scaphoid  is  thus  partly 
dislocated  from  the  head  of  the  astragalus,  which  projects  at  the  inner  side  of 
the  foot,  and  being  pressed  upon,  is  often  a  source  of  much  pain.  The  trans- 
verse ligamentous  structures  that  bind  together  the  bases  of  the  metatarsal 
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bones  at  their  digital  ends  become  weakened  and  stretched.  The  consequence 
of  this  is,  that  the  gait  loses  its  elasticity,  becomes  shuffling,  and  the  foot  easily 
tires  in  walking. 

In  addition  to  tlie  pain  over  the  head  of  the  astragalus,  pain  is  often  referred 
to  the  outer  side  of  the  ankle  or  to  the  metatarso-phalangeal  joint  of  the  great 
toe.  The  former  is  thought  to  be  caused  by  the  pressure  of  the  malleolus 
on  the  outer  surface  of  the  os  calcis  and  the  latter  by  the  altered  relations  of  the 
joint  due  to  flattening  of  the  inner  border  of  the  foot.  As  Roth  has  pointed 
out,  the  pain  is  often  most  severe  in  cases  in  which  the  deformity  is  as  yet 
little  developed. 

The  treatment  consists,  in  the  first  place,  in  improving  the  general  health 
and  removing  the  causes  of  over-fatigue  or  strain  of  the  foot,  without  which 
S'lrgical  treatment  may  be  of  little  avail.  In  very  mild  cases,  careful  attention 
to  the  boots  may  suffice  to  give  relief.  They  must  be  wide  at  the  toe,  the  heel 
must  be  large,  and  not  too  high,  and  made  to  extend  on  the  inner  side  to  a 
point  opposite  the  middle  of  the  foot.    The  boot  must  be  fitted  with  a  "  valgus 


pad,"  that  is  to  say,  a  soft  pad  of  cork,  or  better  of  india-rubber,  placed  inside 
the  boot  on  the  inner  side  in  such  a  position  as  to  support  the  natural  arch  of 
the  foot.  It  is  very  important  that  the  pad  should  not  be  too  stiff  or  too  large. 
The  upper  leathers  must  be  strong,  reach  well  above  the  ankle,  and  be  firmly 
laced.  If  the  feet  are  habitually  cold,  they  must  be  rubbed  twice  a  day  with 
salt  and  water  and  warmly  clothed.  Methodical  exercise  of  the  muscles  of 
the  leg  and  foot,  as  recommended  by  Roth,  forms  an  important  part  of  the 
treatment.  The  most  useful  exercise  consists  in  walking  on  the  toes  with  the 
heels  slightly  raised  from  the  ground.  Roth  instructs  the  patient  to  walk 
fifty  steps  in  this  way  before  and  after  each  meal.  Massage  is  also  useful  in 
some  cases. 

In  more  severe  cases  the  apparatus  represented  in  Figs.  657  and  658,  known 
as  Little's  boot,  will  be  found  most  effectual.  It  consists  of  an  inner  sole  to 
the  boot,  fitted  with  a  valgus  pad.  On  the  outer  side  is  a  steel  spring  fixed 
to  a  plate,  which  extends  in  the  sole  from  the  heel  nearly  to  the  middle  of  the 
instep.  The  upper  end  of  the  spring  takes  its  bearing  from  a  curved  pad 
which  rests  against  the  leg  about  three  inches  above  the  ankle.  In  the  lower 
part  of  the  spring  is  a  hinge  to  allow  of  the  free  movement  of  the  ankle-joint. 


Fig.  657.— Little's  boot  for  Flat  foot- 
right  side. 


Fig.  058.— Little  s  boot 
for  Flat  foot— right 
side,  seen  from  be- 
hind. 
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The  whole  is  induded  in  tlie  boot,  and,  beyond  makino;  the  ankle  look  a  litile 
clumsy,  hardly  shows  externally.  The  tendency  of  the  apparatus  is  constantly 
to  push  the  foot  a  little  inwards,  while  at  the  same  time  it  interferes  with  no 
movement  of  the  joint,  and  gives  every  muscle  free  play.  As  the  foot  im- 
proves under  its  influence,  any  tendency  to  knock-knee  which  may  have  existed 
will  also  diminish,  if  not  disappear.  When  wearing  this  apparatus  the  patienr,, 
if  a  child,  may  be  allowed  to  run  and  jilay  without  restriction.  It  very  rarely 
fails  either  to  cure  or  greatly  relieve  the  condition.  Walsham  recommends 
the  use  of  a  rubber  band  to  support  the  arch  of  the  foot.  A  leg-iron  fixed  to 
the  outer  side  of  the  boot  is  secured  at  its  upper  end  to  the  leg  below  the 
knee  with  a  broad  leather  strap.  The  rubber  band  is  attached  to  the  outei' 
bdi'der  of  the  sole  of  the  boot,  and  passing  between  the  boot  and  the  sole  of 
the  foot,  is  carried  upwards  along  the  inner  side  of  the  leg  to  be  attached  to 
the  circular  leather  strap. 

Various  operations  have  been  performed  for  extreme  flat-foot.  Golding-Bird 
has  removed  the  scaphoid  alone,  and  in  other  eases  excised  also  the  head  of  the 
astragalus  ;  Ogston  has  excised  the  articulation  between  the  astragalus  and 
scaphoid,  fixing  the  sawn  surfaces  with  ivory  pegs.  These  operations  have 
relieved  the  patient's  pain  although  not  necessarily  restoring  the  arch  of  the 
foot.  Trendelenburg  has  practised  supra-malleolar  osteotomy  of  the  tibia  and 
fibula,  by  which  the  outward  displacement  of  the  foot  can  be  corrected. 
Operation  can  never  be  justifiable  unless  all  other  methods  have  failed  and 
the  patient  is  seriously  cri]ipled  by  the  deformity. 

Hollow  Claw-foot.  This  deformity  is  characterized  by  an  increase  in  the 
normal  antero-posterior  arch  of  the  foot,  as  the  result  of  which  the  measure- 
ment from  the  toes  to  the  heel  is  proportionately  diminished.  The  toes 
themselves  exhibit  a  remarkable  displacement.  The  metatarso-phalangeal 
joints  are  over-extended,  often  to  such  an  extent  that  the  bases  of  the  first 
}>halanges  are  subluxated  on  to  the  dorsal  surface  of  the  necks  of  the 
metatarsal  bones  ;  the  inter-phalangeal  joints  are  flexed.  The  heads  of  the 
metatarsals  project  prominently  in  the  sole,  and  painful  corns  often  form  over 
them.  On  the  dorsal  surface  of  each  toe,  in  a  position  corresponding  to  the 
flexed  joint  between  the  first  and  second  phalanges,  the  skin  becomes  thickened 
and  false  burste  are  often  present.  The  tendons  of  the  extensors  of  the  toes 
nre  tense  and  stand  out  prominently  as  they  pass  over  the  hyper-extended 
metatarso-phalangeal  joints.  In  nearly  all  instances  the  ankle  is  in  a 
position  of  slight  extension,  or,  at  least,  full  flexion  of  the  foot  is  impossible. 
This  is  due  to  a  varying  degree  of  tension  of  the  tendo  Achillis.  The  muscles 
of  the  leg  Avill  be  found  to  be  smaller  than  those  of  the  opposite  limb,  when, 
as  is  often  the  case,  the  deformity  is  unilateral  ;  the  muscles  of  the  calf  are 
chiefly  affected.  In  a  w'ell  marked  case  of  hollow  claw-foot  any  attempt  to 
reduce  the  arching  of  the  foot  is  resisted  by  the  shortened  plantar  lascia  and 
ligaments,  which  form  tense  bands  at  the  inner  part  of  the  sole. 

This  deformity  makes  standing  and  walking  very  painful  when  too  prolonged  ; 
for  this  reason,  that  from  the  position  of  the  toes  arid  from  the  increased 
arch  of  the  foot,  the  whole  pressure  in  walking  is  borne  upon  the  heel  and  upon 
the  skin  covering  the  unnaturally  prominent  heads  of  the  metatarsal  bones. 

In  the  case  from  which  the  drawing  (Fig.  650)  was  made,  the  condition  was 
congenital,  but  did  not  trouble  the  patient  till  he  was  ten  years  old.  When 
he  was  apprenticed,  a  long  walk  always  gave  him  pain,  and  at  last  he  was 
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obliged  to  lie  up  about  one  week  in  every  month  to  get  rid  of  his  pains. 
Both  feet  were  affected,  but  the  left  much  less  than  the  right.  By  galvanic 
examination,  irritability  was  found  to  be  lost  in  the  right  interossei  and  very 
much  diminished  in  the  left. 

The  Mode  of  Production  of  pes  cavus  is  very  doubtful.  Duchenne 
explains  it  as  being  the  result  of  paralysis  of  the  interossei  and  of  the  short 
flexor  and  adductor  of  the  great  toe.  As  in  the  hand,  the  interossei  not  only 
move  the  toes  laterally,  but  they  powerfully  flex  the  first  phalanges,  at  the  same 
time  that  they  extend  the  two  last.  According  to  Duchenne,  the  origin  of 
hollow  claw-foot  is  as  follows  : — 

"  When  the  interosseous  muscles  are  paralysed  or  atrophied,  the  tonic 
contraction  of  the  muscles  which  extend  the  first  phalanges  and  that  of  the 
muscles  which  flex  the  last  phalanges  being  no  longer  opposed,  the  claw-hke 
condition  of  the  toes  gradually  becomes  augmented.  The  posterior  extremities 
of  the  first  phalanges  are  subluxated  upon  the  heads  of  the  metatarsal  bones  ; 
then  the  curve  of  the  plantar  arch  becomes  increased  and  the  plantar  fascia 
shortened  :  then  certain  articulations  and  their  ligaments  become  deformed, 

as  in  all  club-feet."  The  mecha- 
nism is  exactly  the  same  as  that 
of  the  similar  disease  in  the 
hand. 

The  disease  is  always  accom- 
panied by  a  tendency  to  talipes 
equino-varus,  "  that  is  to  say, 
the  flexion  of  the  foot  upon  the 
leg  during  walking  is  incomplete, 
and  during  this  flexion  of  the 
foot  the  tibialis  anticus  (flexor 
and  adductor)  has  a  predomi- 

Fig.  659.— Hollow  Cla^y-Poot.    Pes  Cavus.  nance  of  actloU  OVer  the  extCUSOr 

longus  digitorum  (flexor  and 
abductor  of  the  foot)  ;  or  in  other  words,  during  flexiou,  the  sole  of  the 
foot  is  turned  slightly  inwards  and  the  dorsum  outwards."  This  is 
accounted  for  by  considering  the  unfavourable  conditions  in  which  the  long 
extensor  of  the  toes  is  placed  after  paralysis  of  the  interossei.  The  inferior 
attachment  of  this  muscle  is  upon  a  movable  point,  the  posterior  and  superior 
extremities  of  the  second  and  ungual  phalanges.  The  tendency  to  extension 
is  counteracted  by  the  interossei,  which  serve  to  give  a  fixed  point  for  the 
extensor  longus  digitorum  to  act  from,  when  flexing  the  foot  at  the  ankle. 
But  when  these  muscles  are  paralysed,  the  attachment  of  the  extensor  longus 
digitorum  becames  very  movable,  and  we  then  see  at  the  moment  of  flexion 
of  the  foot  upon  the  leg,  that  the  first  phalanges  are  drawn  back  even  more 
than  before  upon  the  metatarsal  bones,  at  the  same  time  depressing  the  heads 
of  these  bones.  The  action  of  the  long  extensor  as  a  flexor  and  abductor  of 
the  foot  is  thus  much  weakened,  and  this  leads  to  a  predominance  in  the 
action  ot  the  tibialis  anticus  (flexor  and  adductor  of  the  foot),  in  consequence 
of  which  a  mild  form  of  varus  is  produced  accompanied  by  some  raising  of  the 
heel,  due  to  imperfect  flexion  of  the  ankle-joint. 

To  sum  up  :  this  variety  of  hollow  foot  (^j?k/  creux)  is  produced  by  an 
exaggerated  and  continued  action  of  the  extensors  of  the  first  phalanges  of  the 
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toes — extensor  longns  digitorum  and  extensor  proprius  liallucis — following 
on  a  weakness  or  feebleness  of  their  antagonists,  the  interossei,  adductor,  and 
short  flexor  of  the  great  toe.  Consequently  any  excess  of  action  of  these 
same  extensor  muscles,  whatever  may  be  its  cause,  ought  to  produce  exactly 
identical  results. 

An  obvious  objection  to  Duchenne's  theory  as  to  the  usual  cause  of  hollow 
claw-foot  is  the  difficulty  of  supposing  that  paralysis  should  affect  solely  the 
interossei  and  the  flexor  brevis  and  adductor  hallucis.  In  some  cases  there  is 
undoubtedly  wasting  of  other  muscles,  but  this  is  by  no  means  always  the  case. 
Further,  although  such  a  localized  paralysis  may  serve  to  account  for  the 
position  of  the  toes,  the  explanation  of  the  arching  of  the  foot  given  above 
seems  far  from  satisfactory. 

Perhaps  the  explanation  which  on  the  whole  seems  the  most  probable  is  that 
suggested  by  Parkin  of  Hull,  who  has  endeavoured  to  prove  on  mechanical 
grounds  that  pes  cavus  is  liable  to  occur  in  auy  case  of  talipes  equinus, 
"  provided  only  that  the  patient  transmits  the  weight  of  the  body  for  a  suffi- 
cient length  of  time  through  the  affected  foot  without  the  intervention  of  a 
raised  artificial  heel."  According  to  this  view  the  overarching  of  the  foot  is 
explained  as  follows.  Normally  the  weight  of  the  body  is  transmitted  to  the 
ground  in  two  component  parts — through  the  heel  and  the  ball  of  the  toes,  but 
in  cases  of  equinus  the  weight  is  carried  by  the  toes  only.  If  the  equinus  be 
extreme,  so  that  the  long  axis  of  the  foot  is  brought  into  a  hue  with  the  leg, 
there  is  no  tendency  to  the  production  of  pes  cavus.  But,  in  any  case  of 
equinus  less  severe  than  this,  the  weight  of  the  body  being  transmitted 
obliquely  to  the  ball  of  the  toes,  tends  to  bring  the  heel  to  the  ground  by  a 
compensatory  overarching  of  the  foot,  and  in  this  way  the  heel  is  made  to 
bear  its  share  of  the  body-weight.  The  position  of  the  toes  is  the  result 
primarily  of  the  old  condition  of  equinus,  and  secondarily  of  the  displace- 
ment of  the  interossei  and  the  contraction  of  the  extensor  muscles. 

la  some  cases  a  slight  degree  of  pes  cavus  occurs  in  patients  who  have  been 
kept  in  the  recumbent  position  for  long  periods.  The  front  part  of  the  foot 
drops,  and  the  fascial  structures  of  the  sole  become  secondarily  shortened. 

The  I'reatmcnt  of  this  condition  is  not  satisfactory.  The  preventive 
measures  should  consist  in  the  treatment  of  any  muscular  paralysis  which  may 
exist,  or  of  talipes  equinus,  if  present.  When  the  deformity  is  well  marked, 
the  position  may  often  be  improved  by  division  of  the  tendo  Achillis  and  the 
tense  bands  of  plantar  fascia.  After  the  operation  the  foot  should  l)e  fixed  with 
plaster  of  Paris  or  on  a  rectangular  splint.  In  some  cases  it  may  be  found 
advisable  to  divide  also  one  or  more  of  the  extensor  tendons  of  the  toes. 

Contraction  of  One  Toe  or  Hammer  Toe,  is  not  of  unfrequent  occur- 
rence. In  this  condition  the  proximal  phalanx  is  on  its  normal  level  or  raised 
up  and  over-extended  ;  the  second  phnlanx  is  flexed  at  an  acute  angle  and 
cannot  be  extended,  and  the  third  phalanx  may  be  in  a  line  with  the  second, 
but  is  more  commonly  over-extended.  There  is  always  a  painful  corn  over 
the  flexed  joint  which  seriously  cripples  the  patient.  The  cause  of  hammer 
toe  is  very  obscure.  It  commences  almost  invariably  in  youth  or  childhood, 
and  is  occasionally  congenital.  The  deformity  is,  in  some  cases,  hereditary. 
It  may  be  aggravated  by  badly  made  boots,  but  does  not  seem  to  be  primarily 
caused  by  them.  The  second  toe  is  most  commonly  afl'ected.  S.  G.  Shattock 
and  W.  Anderson  have  shown  by  dissection  that  extension  is  prevented  by 
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shortening  of  the  lateral  ligaments  chiefly  towards  the  plantar  side.  The 
tendons  and  prolongations  of  the  plantar  fascia  are  normal.  In  the  treatment 
of  this  condition  the  toe  may  sometimes  be  straightened  by  subcntaneous 
division  of  any  resisting  structures  opposite  the  head  of  the  second  phalanx, 
but  the  relief  given  is  often  imperfect  and  seldom  permanent.  Amputation  of 
the  deformed  toe  has  consequently  frequently  been  recommended  and  per- 
formed, but  this  has  the  disadvantage  of  leaving  the  outer  side  of  the  great 
toe  unsupported,  and  thus  giving  rise  to  hallux  valgus.  Anderson  recom- 
mends excision  of  the  head  of  the  first  phalanx  by  a  longitudinal  incision  on 
the  lateral  aspect  of  the  deformed  toe.  This  leaves  the  toe  straight  and 
completely  relieves  the  deformity. 

Hallux  Flexus. — -Under  this  name  a  condition  was  first  desciibed  by 
Davies-Oolley  which  is  characterized  by  a  contraction  of  the  metatarso- 
phalangeal, much  more  rarely  of  the  inter-plialangeal,  joint  of  the  great  toe. 
The  deformity  is  analogous  to  the  hammer  toe  above  described.  It  occurs 
most  commonly  in  boys,  and  appears  usually  to  have  no  relation  to  injury,  or 
to  the  wearing  of  too  short  boots.  In  an  ordinary  case  the  proximal  phalanx 
is  flexed  to  an  angle  of  from  3(t°  to  60'^  and  is  incapable  of  extension  ;  the 
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,  060. — Plantar  Aspect.  Fig.  601. — Dorsal  Aspect. 


distal  phalanx  is  in  a  straight  line  with  the  first.  The  metatarso-phalangeal 
joint  is  often  slightly  enlarged.  The  deformity  greatly  cripples  the  patient, 
obliging  him  to  walk  on  the  outer  side  of  tlie  foot.  W.  Anderson  explains 
the  deformity  as  the  result  of  imperfect  development  of  the  lower  fibres  of  the 
lateral  ligaments  of  the  affected  joint. 

The  treatment  of  the  slighter  forms  of  hallux  flexus  should  consist  in  rubbing 
and  manipulation  with  the  object  of  straightening  the  toe.  Anderson  recom- 
mends walking  on  tiptoe  as  useful  in  helping  extension,  and  in  more  severe 
cases  has  forcibly  over- extended  the  toe  under  an  anaesthetic,  and  fixed  it  so 
with  plaster  of  Paris.  If  other  methods  fail,  an  attempt  may  be  made  to 
straighten  the  toe  by  the  division  of  the  contracted  ligaments.  Davies-Colley 
has  found  the  most  efficient  treatment  to  be  excision  of  the  proximal  half  of 
the  first  phalanx  through  a  longitudinal  incision  made  at  the  upper  aspect 
of  the  inner  border  of  the  toe.  A  stiff  joint  results,  but  this  causes  little 
inconvenience. 

Hallux  Valgus  lias  already  Ijeen  described  at  p.  509. 

Supernumerary  and  Webbed  Toes  are  sometimes  met  with.    It  is  com- 
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paratively  seldom,  however,  that  any  operative  interference  is  required  in 
these  cases.  Should  it  be,  the  remarks  that  have  been  made  at  pages  538  and 
539,  in  reference  to  the  treatment  of  these  conditions  in  the  hand,  are  equally 
applicable  here. 

Congenital  Hypertrophy  of  the  Toes  and  Foot,  as  represented  in 
Figs.  ()()0  and  (!G1,  occasionally  occurs.  This  malformation  is  of  necessity 
incurable. 

Weak  Ankles  not  uncommonly  occur  in  rickety  children  ;  the  ligaments 
being  relaxed,  the  joints  appearing  to  be  swollen,  and  the  child  being  unable 
to  walk  or  stand  without  great  difficulty.  In  these  circumstances,  attention 
to  the  state  of  the  general  health,  douching  with  salt  water,  with  the  applica- 
tion of  an  elastic  india-rubber  bandage  round  the  ankle,  or  the  use  of  light 
iron  supports,  will  be  found  most  useful. 

Bow-Leg  is  often  associated  with  weak  ankles.  The  tibia  is  bent  with  the 
concavity  looking  towards  the  opposite  leg.  In  some  cases  the  shaft  of  the 
bone  is  curved,  but  in  the  majority  the  bend  will  be  found  to  be  situated  at 
the  junction  of  the  lower  epiphysis  with  the  shaft,  the  foot  at  the  same  time 
being  turned  somewhat  out,  in  the  position  of  valgus.  This  deformity  is  in 
some  cases  rickety,  but  in  the  majority  of  instances  it  is  purely  mechanical, 
owing  to  the  child,  especially  if  heavy  and  overfed,  having  been  put  on  its  feef^ 
at  too  early  an  age  or  for  too  long  a  time. 

The  Treatment  consists  in  careful  attention  to  diet  and  the  avoidance  of 
fattening  food,  giving  the  child  rest,  and  in  the  application  of  a  pair  of  light 
well-padded  wooden  splints  to  the  inner  side  of  the  leg,  taking  their  bearing- 
points  from  the  inner  condyle  of  the  femur  and  the  inner  malleolus.  These 
should  be  worn  only  at  night. 
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DISEASES    OP    THE    SCALP    AND  SKULL. 

The  Scalp  is  subject  to  all  those  surgical  diseases  that  affect  the  common 
integunieut  of  the  body.  But  it  is  more  than  any  other  part  of  the  surface 
liable  to  two  diseases,  viz.,  Atheromatous  Cysts  and  Nsevi.  These  have 
already  been  so  fully  created  of  (Cysts,  Yol.  I.,  p.  1006,  N^vi,  Vol.  I.,  p.  Iti28, 
and  Vol.  II.,  p.  60)  that  their  description  here  would  lead  to  needless 
repetition. 

Fachydermatous  Tumour  of  the  Scalp  or  Molluscum  Fibrosum 

(Vol.  I.,  p.  lol!»).    This  disease,  of  rare  occurrence,  was  first  described  by 

John  Bell,  subsequently  by  Valen- 
tine Mott  as  Pachydermatocele,  and 
more  recently  by  Virchow  as  Fibroma 
Molluscum.  The  accompanying  cut 
(Fig.  662),  taken  from  a  patient 
whilst  in  America,  who  was  after- 
wards successfully  operated  on  by 
W.  Stokes,  in  Dublin,  gives  a  good 
repi'esentation  of  the  disease. 

These  tumours  are  neither  painf  id 
nor  dangerous,  but  their  weight  and 
the  deformity  occasioned  by  them 
render  their  removal  desirable. 

Treaiment. — The  removal  of  this 
tumour  has  been  effected  by  the 
ligature  and  by  the  knife.  Pollock 
has  successfully  extirpated  one  by 
the  former,  W.  Stokes  and  others  by 
Fig.  662.— Monnscum  Fibrosum  of  Scalp.  the  latter  method.  But  the  opera- 
tion is  not  without  danger.  In 
Stokes's  case  the  htemorrhage  was  described  as  terrific,  nearly  costing  the 
patient  his  life,  and  had  to  be  arrested  by  the  cautery.  Stokes  states  that 
in  the  whole  course  of  his  experience  he  had  never  seen  such  copious  and 
uncontrollable  "  weeping  "  haemorrhage  ;  it  came  from  every  point  of  the  cut 
surface. 

Fungus  of  the  Dura  Mater. — Sometimes  without  apparent  cause,  at 
other  times  following  a  blow  or  fall,  a  Fungous  Tumour  grows  from  some  part 
of  the  dura  mater,  usually  on  the  top  of  the  head  or  in  one  of  the  parietal 
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regions.  As  it  increases  in  size,  it  produces  absorption  of  the  skull  coverin.i^- 
it ;  the  bone  becomes  thin  and  expanded,  and  crackles  like  parchment  on 
pressure,  sometimes  not  being  raised  above  its  proper  level,  but  usually  lieing 
pushed  up  by  the  pressure  of  the  growth  beneath,  which  at  last  protrudes 
under  the  scalp,  and  may  ulcerate  through  the  skin.  More  usually,  this 
perforation  of  the  skull  is  gradual ;  but  in  some  cases  it  would  appear  to  have 
been  rapid,  the  first  sign  of  the  disease  being  the  presence  of  a  tumour  under 
the  scalp.  When  the  skull  is  perforated,  the  sharp  edges  of  the  circular 
opening  can  be  distinctly  felt,  and  the  protruding  tumour  pulsates  distinctly. 

Pathology. — The  nature  of  these  tumours  is  somewhat  uncertain,  as  a  suffi- 
cient number  of  cases  has  not  yet  been  recorded  with  an  accurate  micro- 
scopical description  of  the  growth  ;  but  it  is  probable  that  in  the  majority  of 
cases  they  are  round-  or  spindle-celled  sarcomata  springing  from  the  outer 
layers  of  the  membrane,  which  forms  the  internal  periosteum  of  the  skull. 

Sympioms. — Symptoms  of  cerebral  disturbance — diplopia,  optic  neuritis, 
loss  of  sight,  deafness,  or  convulsions,  with  fixed  pain  in  the  head — usually 
precede  for  a  considerable  time  the  external  appearance  of  the  tumour.  In 
some  rare  cases,  no  such  symptoms  ha^-e  indicated  the  existence  of  intra- 
cranial disease  ;  and  the  first  evidence  of  the  disease  has  been  the  sudden 
protrusion  of  a  pulsating  tumour  through  the  skull.  If  the  tumour  be  com- 
pressed, egg-shell  crackling  of  the  expanded  and  thinned  cranial  bones  will  be 
felt,  and,  if  attempts  be  made  to  push  it  back  under  the  bones,  giddiness, 
syncope,  and  convulsions  are  produced.  As  the  disease  progresses,  death  from 
paralysis  and  coma  supervenes. 

Treatment. — The  result  of  the  treatment  of  fungus  of  the  dura  mater  is  not 
very  satisfactory  ;  yet,  as  the  disease  appears  to  be  almost  of  necessity  iatal  if 
left  to  itself,  something  should  be  attempted  if  possible.  The  scalp  covering 
it  should  be  turned  back  by  suitable  incisions,  and  the  tumour  exposed.  The 
aperture  in  the  skull  through  which  it  protrudes  may  then,  if  necessary,  be 
enlarged  by  the  use  of  the  trephine  or  Hey's  saw,  so  as  to  lay  bare  the  full 
extent  of  the  tumour,  which  must  next  be  carefully  dissected  away  from  the 
dura  mater,  or  the  affected  part  of  the  latter  removed.  In  a  case  in  which 
this  operation  was  performed  by  Volkmann,  the  patient  died  from  the 
entrance  of  air  during  inspiration  through  an  accidental  wound  of  the 
longitudinal  sinus. 

Fungus  of  the  Skull  may  also  occui".  This  term  has  been  applied  to  any 
soft  fuugating  tumour  springing  primarily  from  the  vault  of  the  skull.  The 
growth  may  spring  from  beneatli  the  periosteum,  when  it  is  usually  a  small 
round-celled  or  a  spindle-celled  sarcoma,  or  from  the  diploe,  when  it  is  most 
commonly  myeloid.  It  gives  rise  to  a  smooth  ovoid  tumour  on  the  head, 
which  may  or  may  not  pulsate.  If  it  springs  from  the  diploe  it  is  usually 
covered  by  a  thin  layer  of  bone,  which  gives  the  sensation  of  egg-shell 
crackling  ;  when  it  is  subperiosteal,  it  not  uncommonly  contains  a  framework 
of  irregular  spicula  of  bone.  As  the  disease  progresses  it  usually  perforates 
the  skull,  and  comes  into  contact  with  the  dura  mater.  It  is  then  very  difficult 
to  determine  whether  it  arose  from  that  membrane,  or  merely  imphcated  it  by 
extension.  The  growth  may,  when  small,  be  mistaken  for  an  atheromatous 
cyst  of  the  scalp,  but  it  is  readily  distinguished  by  its  being  firmly  fixed  to  the 
bone,  while  the  cyst  moves  with  the  scalp.  These  tumours  may  become 
multiple,  and  after  a  time  be  followed  by  secondary  visceral  growths.    I  have 
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twice  seen  the  liver  secondarily  aifected  in  this  way,  death  resulting  without 
cerebral  disturbance  from  intestinal  haemorrhage  and  exhaustion.  The  only 
treatmeni  possible  is  removal  of  the  growth,  but  this  is  accompanied  by  con- 
siderable danger,  not  only  on  account  of  the  perforation  of  the  skull  and  im- 
plication of  the  dura  mater,  but  from  the  extreme  vascuhxrity  of  these  tumours. 
In  a  case  of  this  kind,  which  I  had  an  opportunity  of  seeing  many  years  ago, 
the  growth  was  successfully  removed  by  B.  Phillips. 

Secondary  sarcomata  and  carcinomata  are  also  occasionally  met  with  in  the 
bones  of  the  skull.  In  a  case  recorded  by  Morris,  a  lai'ge  pulsating  tumour  of 
the  skull  was  found  to  present  the  structure  of  the  thyroid  gland,  and  was 
secondary  to  malignant  disease  of  that  body.  Three  or  four  similar  cases  have 
been  recorded  by  other  Surgeons. 

Hernia  Cerebri,  arising  from  wound  or  ulceration  of  the  dura  mater,  has 
already  been  described  (Vol.  I.,  p.  778). 

Meningocele  and  Encephalocele. — Various  cougenital  conditions  are 
met  ^Yith  in  the  head,  which  as  in  the  analogous  condition  of  spina  bifida,  are 
characterized  by  a  protrusion  of  some  part  of  the  contents  of  the  skull  through 
a  deficiency  in  the  bone.  The  protruded  sac  is  formed  by  the  meninges  ;  the 
skin  covering  may  be  normal,  but  is  often  thin,  and  sometimes  ulcerated. 
When  the  contents  of  the  sac  consist  of  fluid  only  the  condition  is  spoken  of 
as  meningocele;  whilst  when  the  sac  contains  cerebral  substance  it  is  called  an 
enceplicdocele.  In  some  instances  the  brain  substance  in  the  sac  is  distended 
into  a  thin  layer  by  a  cavity  within  it  which  contains  fluid  and  communicates 
with  the  ventricles  ;  this  variety  has  been  called  li ijdrencephalocele .  The 
diagnosis  between  meningocele  and  encephalocele  is  generally  difficult  ;  the 
presence  of  translucency  is  not  a  proof  that  no  brain  substance  is  present,  for 
this  may  be  small  in  amount  or  expanded  into  a  thin  layer. 

The  disease  is  usually  speedily  latal.  Z.  Laurence  found  that,  of  39 
instances  in  which  it  occurred,  21  were  males,  18  females  ;  that  the  protrusion 
may  vary  from  the  size  of  a  pea  to  that  of  a  tumour  exceeding  the  child's 
iiead  ;  and  that  the  occiput  is  its  chief  seat — of  79  cases,  53  being  in  this 
situation.  The  hernia  may  occur  at  several  other  points.  It  has  been  seen 
projecting  through  the  anterior  fontanelle.  In  this  situation  it  has  most  fre- 
quently undergone  spontaneous  cure  as  the  fontanelle  closed.  Numerous  cases 
have  been  recorded  in  which  it  projected  through  a  deficiency  in  the  region  of 
the  cribriform  plate  into  the  nasal  fosste,  or  forwards  into  the  face  at  the  root 
of  the  nose,  the  nasal  process  and  the  neighbouring  parts  of  the  frontal  bone 
being  deficient.  Lichtenberg  has  recorded  a  case  in  which  it  projected  from 
the  base  of  the  skull  into  the  pharynx.  In  these  uncommon  situations,  the 
swelling  may  be  mistaken  for  a  polypus.  In  six  of  the  cases  collected  by 
Z.  Laurence,  the  subjects  of  this  malformation  reached  an  adult  age  ;  in  aU 
the  remaining  cases  they  died  early,  or  were  still-born. 

The  Diagnosis  is  as  a  rule  easy,  and  the  only  diseases  for  which  a 
meningocele  is  likely  to  be  mistaken  are  naevi  and  dermoid  cysts.  In  the 
majority  of  cases  the  position  of  these  tumours  is  such  as  to  exclude 
meningocele,  but  if  they  occur  in  the  usual  positions  of  meningocele  the 
resemblance  may  be  close,  and  is  increased  by  the  fact  that  the  skin  over  a 
meningocele  is  not  uncommonly  ntevoid,  and  on  the  other  hand  dermoid  cysts 
of  the  scalp  often  lie  over  a  depression  or  even  a  perforation  in  the  bone. 

The  Treatmeni  of  these  affections  is  unsatisfactory,  and  in  most  cases  no 
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sufo'ical  interference  should  be  attempted.  Pressure  may  be  applied  if  the 
tumour  is  small.  In  one  instance  Paget  used  injection  of  iodine  with 
success.  In  another  case,  where  sloughing  of  a  portion  of  the  tumour  was 
taking  place,  Annaudale  applied  a  ligature  to  the  peduncle,  and  removed  the 
tnmonr,  the  child  recovering  completely  in  spite  of  an  attack  of  measles. 
Horsley  has  recorded  a  case  which  he  cured  by  electrolysis.  Simple 
meningoceles  have  been  successfully  excised,  and  in  recent  years  the  operation 
has  IxM'u  extended,  in  several  cases  with  success,  to  encephalocele. 

Tapping  and  Draining  the  Ventricles  of  the  Brain.  -  -The  operation 
of  tapping  the  ventricles  has  occasionally  been  performed  in  chronic  hydro- 
cephalus, but  so  far  without  much  benefit.  It  is  sometimes  conjoined  with 
pressure  by  means  of  an  elastic  bandage.  It  is  applicable  only  to  those  cases 
in  which,  from  the  early  age  of  the  child,  or  the  imperfect  ossification  of  the 
distended  skidl,  it  is  possible  to  compress  the  head  by  a  moderate  degi'ee  of 
]3ressure.  The  operation  is  best  performed  by  means  of  the  aspirator.  A 
fine  needle  may  be  pushed  through  the  anterior  fontanelle  or  the  coronal 
suture,  avoiding  the  middle  line  for  fear  of  wounding  the  longitudinal  sinus. 
The  instrument  should  be  directed  away  from  the  middle  line  so  as  to 
penetrate  the  lateral  ventricle,  and  thus  to  evacuate  a  portion  of  the  contained 
fluid.  There  should  be  no  vacuum  in  the  needle  when  it  is  introduced,  but 
when  it  has  penetrated  deeply  enough  to  reach  the  ventricle,  the  piston  of  the 
aspirator  may  be  slowly  raised,  so  as  to  withdraw  the  fluid  gradually,  and  not 
to  disturb  the  circulation  through  the  brain.  After  a  moderate  (juantity  of 
fluid  has  been  withdrawn,  the  small  aperture  should  be  closed  with  a  strip  of 
plaster,  and  an  elastic  bandage  should  be  applied  round  the  head  so  as  to 
compress  and  to  confine  the  bones. 

In  1881  AVernicke  suggested  that  in  cases  of  hydrocephalus  better  results 
might  be  obtained  by  draining  the  lateral  ventricles  by  a  tube  introduced 
through  a  trepiiine  opening.  This  suggestion  has  been  put  into  practice  by 
Keen,  Broca,  Mayo  Robson,  and  others.  In  Keen's  first  case,  a  boy  four 
years  of  age,  the  hydrocephalus  pi'oved  to  be  secondary  to  a  tumour  of  the 
cerebellum.  The  trephine  was  applied  at  a  point  an  inch  and  a  quarter  above, 
and  the  same  distance  Ijehind  the  left  external  auditory  meatus  ;  the  ventricle 
was  reached  with  a  hollow  needle  and  a  horse-hair  drain  inserted.  Subse- 
quently the  operation  was  repeated  on  the  opposite  side.  Death  occurred  on 
the  forty-fifth  day,  and  the  autopsy  revealed  a  sarcomatous  tumour  in  the 
cerebellum.  In  Broca's  case,  a  hydrocephalic  idiot  aged  four  years,  the 
operation  was  followed  by  recovery  with  considerable  im.provement  in  the 
mental  condition. 

In  cases  in  which  hydrocephalus  develops  after  the  occurrence  of  symptoms 
of  basic  meningitis,  attempts  have  been  made  to  relieve  the  condition  by 
draining  the  subarachnoid  space  in  the  occipital  region — either  in  the  middle 
line  between  the  external  occipital  protuberance  and  the  foramen  magnum  or 
through  the  cerebellar  fossa.  The  results,  however,  appear  to  have  lieen 
uniformly  unfavourable. 

Lastly,  it  may  be  mentioned  that  during  the  last  few  years  several  attempts 
have  been  made  to  bring  tuberculous  meningitis  within  the  range  of  surgical 
interference.  The  hope  has  indeed  been  expressed  that  by  applying  drainage 
to  these  cases,  not  only  might  the  immediate  effects  of  the  increased  intra- 
cranial pressure  be  relieved,  but  also  that  the  disease  might  be  arrested  in  a 
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maimer  analogous  to  that  wiiich  has  followed  drainage  for  tuberculous 
peritonitis.  A  case  recorded  by  Waterhouse  and  Wallis  Ord  is  certainly 
hopeful.  A  child  aged  five  years  was  the  subject  of  an  acute  illness 
characterized  by  fever,  headache,  double  optic  neuritis,  and  the  characteristic 
"  hydrocephalic  cry."  The  diagnosis  of  tuberculous  meningitis  was  made, 
and  it  was  decided  to  drain  the  subarachnoid  space  through  a  trephine 
opening  in  the  cerebellar  fossa.  The  operation  was  followed  by  complete 
recovery  and  subsidence  of  the  optic  neuritis. 

Operations  on  the  Brain. — Since  the  clinical  and  pathological  observa- 
tions and  the  experimental  inquiries  of  Broca,  Hughlings  Jackson,  Ilitzig, 
Ferrier  and  others,  have  made  it  possible  to  diagnose  the  exact  seat  of  many 
tumours  and  other  lesions  within  the  cranium,  and  the  development  of  anti- 
septic surgery  has  enabled  the  Surgeon  to  operate  on  the  brain  substance 
with  comparative  safety,  many  such  procedures  have  been  undertaken.  The 
general  subject  of  localisation  of  the  functions  of  the  brain  has  already  been 
sufficiently  alluded  to  in  the  Chapter  on  Injuries  of  the  Head  (Yol.  1.,  p.  753). 
The  special  symptoms  of  the  diseases  for  which  the  operations  have  been 
undertaken  belong  rather  to  medicine  than  surgery,  and  cannot  be  fully 
described  here. 

Operations  upon  the  brain  have  been  undertaken  for  tlie  removal  of  morbid 
growths,  for  the  relief  of  epilepsy,  and  for  abscess  of  the  brain. 

Morliid  (jrowths  of  the  train  are  either  syphilitic  or  tuberculous,  or  true 
tumours,  the  most  frequent  form  of  true  tumour  being  the  glioma  (Vol.  I., 
p.  1037).  Sarcomata  of  various  kinds  are  occasionally  met  with.  True  cancer 
is  rare,  and  only  occurs  as  a  secondary  growth.  Psammoma  of  the  dura  mater 
(Vol.  I.,  p.  1045)  may  also  cause  pressure  on  the  brain.  All  the  tumours 
except  the  psammoma  as  a  rule  implicate  the  surrounding  brain  tissue,  being 
seldom  accurately  circumscribed.  The  general  symptoms  of  an  intracranial 
tumour  may  be  briefly  summarised  as  signs  of  irritation  or  impaired  function 
in  that  part  of  the  brain  in  which  the  new  growth  is  situated,  with  fixed  and 
persistent  headache.  Vomiting  is  a  common  symptom,  and  optic  neuritis  is 
almost  constantly  present  when  the  tumour  is  situated  in  the  substance  of  the 
brain.  When  the  growth  affects  the  cortical  centres  epileptiform  seizures  are 
common,  and  the  fit  commences  by  spasm  of  the  part  in  connexion  with  the 
centre  implicated.  In  considering  the  possibility  of  removal  of  a  tumour  of 
the  brain  the  situation  of  the  growth  is  of  the  first  importance.  It  must  be 
so  seated  that  it  can  safely  be  exposed  by  trephining  the  skull.  Tumours  at 
the  base,  or  deeply  seated  in  the  brain,  are  evidently  beyond  surgical  inter- 
ference. If  the  paralysis  is  very  extensive  the  growth  is  implicating  so  wide 
an  area  that  its  removal  probably  could  not  be  accomplished  or  would 
speedily  be  followed  by  recurrence.  The  nature  of  the  tumour  must  in  many 
cases  be  uncertain,  but,  if  it  can  be  ascertained,  has  an  important  influence  on 
the  question  of  operation.  Tuberculous  growths  are  often  multiple,  and 
thus  unsuitable  for  operation  ;  if,  however,  the  symptoms  point  to  the  tumour 
being  single,  its  removal  may  be  attempted.  In  1886  Horsley  removed  a 
tuberculous  tumour  successfully  ;  the  child  died  six  years  later  of  genito- 
urinary tuberculosis,  and  the  brain  was  found  quite  sound.  Syphilitic  gum- 
mata  frequently  disappear  under  proper  treatment,  but  not  necessarily  the 
symptoms,  which  may  be  due  to  chronic  inflammatory  changes  around  the 
growth.    In  all  cases  of  doubtful  nature  a  thorough  trial  should  be  given  to 
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antisyphilitic  treatment  for  at  least  six  weeks  before  operation  is  under- 
taken. A  true  tumour  is  generally  characterized  by  a  slow  progressive  develop- 
ment of  the  symptoms,  while  both  tuberculous  and  syphilitic  growths  may 
after  a  time  become  stationary.  The  cases  suited  to  operation  are  undoubtedly 
rare.  Of  54  specimens  of  intracranial  tumour  reported  on  by  a  committee  of 
the  Pathological  Society  in  1886  only  two  seemed  suited  to  operation. 

Trephining  for  epilepsy  has  frequently  been  undertaken  as  before  described 
(Vol.  I.,  p.  780)  in  cases  of  traumatic  origin,  and  in  which  there  has  been  a 
painful  or  tender  scar,  or  some  evident  depression  of  the  bone  ;  but  it  is  only 
within  the  last  few  years  that  portions  of  the  brain  have  been  removed  for  the 
cure  of  that  disease.  To  justify  the  operation  it  is  necessary  that  every  fit 
must  commence  with  some  definite  movement  which  can  be  referred  to  one  of 
the  cortical  motor  centres,  or  that  there  should  be  some  paresis  or  paralysis 
indicating  the  part  of  the  cortex  affected,  without  which  there  can  be  no  guide 
as  to  the  point  at  which  to  apply  the  trephine. 

Trephining  for  abscess  of  the  brain  consequent  upon  compound  fi-actures  of 
the  skull  or  scalp  wounds  exposing  the  bone  has  long  been  a  recognised  opera- 
tion of  surgery.  It  is  but  recently,  however,  that  the  operation  has  been 
undertaken  for  abscess  resulting  from  disease  of  the  ear,  with  which  condition 
it  will  be  more  fully  described. 

The  first  operation  undertaken  for  the  relief  of  symptoms  due  to  a  morbid 
growth  in  the  brain  was  performed  by  Macewen  in  188:3.  The  patient  had 
paralysis  of  the  left  arm,  and  a  softening  gumma  was  exposed  by  trephining 
over  the  arm  centre  of  the  right  side.    The  patient  recovered. 

The  first  operation  for  a  diagnosed  glioma  was  performed  by  Godlee  in  a 
case  under  the  care  of  Hughes  Bennett  in  1884.  The  patient  unfortu- 
nately died  about  a  month  after  the  operation  from  hernia  cerebri  and  meniji- 
gitis.  Since  that  time  the  operation  has  been  bi'ought  to  great  perfection  by 
Victor  Horsley.  Of  the  first  four  cases  treated  by  him  three  recovered, 
one  dying  subsequently  of  recurrence.  The  fourth  case  was  one  of  tumour  of 
the  cerebellum,  and  the  patient  died  from  the  shock  of  the  operation. 

Writing  in  189;-},  Allen  Starr  was  able  to  collect  97  cases  in  which  opera- 
tions had  been  undertaken  for  diagnosed  tumour  of  the  brain,  in  35  of  which 
however  the  tumour  was  not  found,  while  in  o  it  was  found  but  not  removed. 
There  thus  remain  59  cases  in  which  the  tumour  was  successfully  localized 
and  removed  ;  of  these  42  recovered  and  17  died.  Concerning  the  position 
of  the  tumour  it  may  be  stated  that  in  54  cases  this  was  one  of  the  cerebral 
hemispheres,  43  being  in  the  motor  area.  Of  these  54  cases  of  cerebral 
tumour  39  recovered  and  15  died.  In  the  remaining  5  cases  a  tumour  was 
removed  from  the  cerebellum  ;  of  these  2  recovered  and  3  died. 

In  certain  cases  of  cerebral  tumour  in  which  the  position  or  size  of  the 
growth  renders  its  removal  impossible,  Horsley  has  undertaken  a  free  excision 
of  bone  over  it  with  the  object  of  relieving  the  symptoms  directly  due  to 
increased  intracranial  pressure.  The  relief  thus  afforded  has  in  some  instances 
been  very  marked,  and  has  persisted  until  the  patient's  death.  Thus  the 
headache  may  entirely  cease,  whilst  in  cases  with  severe  vomiting  this  has  at 
once  stopped.  The  most  remarkable  result,  however,  is  the  effect  upon  the 
optic  neuritis  ;  if  this  has  not  advanced  to  atrophy  the  swelling  of  the  disc 
rapidly  begins  to  diminish,  and  in  some  instances  the  neuritis  has  completely 
subsided  within  three  weeks. 
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Operation. — The  operation  of  trephining  laas  already  been  described  in 
Vol.  I.,  1?.  782,  so  that  it  will  be  necessary  here  only  to  mention  certain 
points  more  especially  connected  with  the  removal  of  tumours.  Immediately 
before  the  administration  of  the  chloroform  a  quarter  of  a  grain  of  morphine 
should  be  injected  hypodermically,  as  suggested  by  Schiifer  and  Horsley,  with 
the  object  of  causing  contraction  of  the  arterioles  of  the  brain,  and  thus 
diminishing  the  haemorrhage.  Ether  must  never  be  used  as  the  ansesthetic 
for  fear  of  producing  btemorrhage.  The  large  flap  of  the  scalp,  which  is 
turned  downwards  without  the  periosteum,  should  extend  in  every  direction 
for  more  than  an  inch  beyond  the  limits  of  the  bone  to  be  removed.  The 
vessels  are  quickly  seized  in  forci -pressure  forceps  and  ligatured  with  fine  silk. 
The  general  oozing  is  arrested  by  sponge  pressure,  and  by  frequently  irrigating 
the  wound  with  hot  mercurial  lotion  (1  in  4000).  The  periosteum  is  now 
raised  with  an  elevator  in  four  flaps.  The  bone  may  conveniently  be  divided 
with  an  electro-motor  circular  saw,  or  a  circle  of  bone  may  be  removed  with  a 
trephine,  and  the  opening  enlarged  with  Horsley 's  strong  bone-forceps.  In 
order  to  facilitate  this  it  may  be  convenient  to  make  diagonal  cuts  through 
the  outer  table  with  a  Key's  saw  before  trephining.  Before  using  the  bone- 
forceps  the  dura  mater  must  be  separated  with  a  small  fiat  elevator.  Hemor- 
rhage from  the  bone  may  be  arrested  with  the  antiseptic  wax  recom-uiended  by 
Horsley  (bees'  wax  7  parts,  almond  oil  1  pare,  salicylic  acid  1  per  cent.).  The 
dura  mater  is  raised  by  incising  it  at  a  distance  of  at  least  a  quarter  of  an  inch 
from  the  edges  of  the  opening  in  the  bone.  Before  proceeding  to  remove  any 
portion  of  the  bruin  substance,  it  is  advisable  to  apply  a  series  of  fine  catgut 
ligatures  to  the  surrounding  veins,  by  passing  a  sharp  curved  needle  under 
them  through  the  brain  substance.  These  ligatures  must  be  applied  well 
beyond  the  area  to  be  excised.  The  latter  should  be  marked  out  by  incising 
the  cortex  to  a  depth  of  about  half  an  inch  with  a  scalpel,  and  the  removal 
may  be  completed  with  the  knife  or  with  curved  scissors.  Any  vessels  which 
l)leed  may  be  secured  by  passing  a  fine  ligature  somewhat  widely  around  them 
Avith  a  curved  needle.  The  method  of  treating  the  wound,  and  the  question 
of  the  replacement  of  bone,  have  already  been  considered  in  Vol.  I.,  p.  784. 
Daring  the  operation  the  pulse  and  respiration  must  be  carefully  watched, 
and  if  either  fail  the  skull  should  be  opened  as  rapidly  as  possible,  so  that 
i,he  intracranial  pressure  may  be  relieved. 

Craniectomy. — In  certain  cases  of  idiocy  the  imperfect  development  of  the 
mental  faculties  is  associated  with  a  condition  of  microcephalus  due  to 
premature  ossification  of  the  cranial  sutures,  especially  the  coronal  and  sagittal. 
The  occurrence  of  this  synostosis  necessarily  interferes  with  the  further  develop- 
ment of  the  brain,  and  is  regarded  by  some  pathologists  as  the  primary 
condition.  The  operation  of  craniectomy  has  for  its  object  the  formation  of  an 
artificial  suture  by  the  removal  of  a  narrow  strip  of  bone  from  the  vertex  of 
the  skull,  in  order  to  allow  subsequent  continued  develoj^ment  of  the  brain. 
In  1890  Lanuelongue  recorded  two  cases  in  which  considerable  improvement 
appears  to  have  followed  the  operation.  The  first  case  was  a  child  4  years  of 
jige,  which  presented  the  characteristic  condition  of  the  skull,  and  was  unable 
to  walk  alone,  talk  plainly,  or  swallow  solid  food.  A  strip  of  bone,  9  centi- 
metres long  and  6  millimetres  wide  was  removed  from  a  little  to  the  left  of  the 
sagittal  suture.  The  habit  of  incessant  crying  ceased  on  the  following  day. 
and  in  five  weeks  "  the  child  was  calmer,  tried  to  talk,  and  took  notice  of  its 
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surroundings."  The  operation  lias  been  performed  in  2")  cases  by  Lannelongue 
and  by  Horsley,  Keen,  McClintock,  and  others.  Of  >^'^  cases  collected  by 
Bourneville  in  181)3,  15  died. 

Of  Lannelongue's  2.')  cases  24  recovered  ;  the  ages  varied  from  eight  months 
to  twelve  and  a  half  years  :  the  greater  number  showed  evident  improvement 
after  the  operation.  In  most  cases  the  strip  of  bone  has  been  removed  from 
the  left  side,  but  in  some  a  second  strip  has  been  removed  from  the  right. 
The  bone  is  exposed  by  a  long  antcro-posterior  incision  reaching  from  the 
neighbourhood  of  the  frontnl  eminence  a  varying  distance  backwards  and  an 
inch  from  the  middle  line  ;  tlie  incision  may  be  shghtly  curved,  so  that  a  flaj) 
can  be  reflected.  A  strip  of  periosteum  corresponding  to  the  bone  to  be 
removed  is  next  cut  away,  and  the  bone  itself,  in  a  strip  4  to  6  inches  long 
and  half  an  inch  broad,  is  removed  with  Hofmaun's  or  other  bone  forceps 
after  cutting  out  a  small  circle  of  bone  with  the  trephine.  In  one  of  Horsley's 
cases  a  second  strip  was  removed  transversely  over  the  coronal  suture  in  the 
hope  of  relieving  the  speech-centre.  The  operation  is  not  without  danger  in 
young  children,  and  two  cases  at  least  have  died  of  hyperpyrexia,  not  caused 
by  septic  processes  in  the  wound,  but  probably  due  to  disturbance  of  the  heat 
regulating  centres  in  the  cortex.  Even  at  some  risk  to  life  the  operation  is 
fully  justified  if  it  holds  out  even  a  snaall  hope  of  improvement  in  these 
distressing  cases,  and  certaiidy  the  results  so  far  recorded  seem  to  warrant  its 
further  trial. 

DISEASES    OF    THE  EAR. 

Method  of  Examination. — In  order  to  ascertain  the  patient's  power  of 
hearing,  a  watch  or  tuning-fork  is  most  commonly  used,  and  separate  estima- 
tions must  be  made  of  the  power  of  appreciating  sounds  conducted  through 
tlie  air  and  through  the  bones  of  the  skull.  In  this  way  the  cases  of  deafness 
due  to  some  obstruction  of  the  conducting  apparatus  can  readily  be  dis- 
tinguished from  those  in  wdiich  the  essential  part  of  the  organ  of  hearing  is  at 
fault.  In  the  former  case  all  power  of  appreciating  sounds  conducted  through 
the  air  maybe  lost,  whilst  sounds  transmitted  directly  to  the  auditory  apparatus 
through  the  bone  are  still  distinctly  audible  ;  in  the  latter  case  the  power  of 
hearing  is  diminished  or  lost  to  both  paths  of  conduction. 

The  degree  of  hearing  through  the  air  may  be  roughly  estimated  by 
compariug  the  maximum  distance  from  the  ear  at  which  the  ticking  of  a 
watch  is  heard  by  the  patient  as  compared  with  that  of  a  person  with  normal 
hearing  power.  The  patient's  eyes  should  be  closed,  and  a  finger  placed  over 
the  opposite  ear  ;  the  watch  is  then  brought  slowly  nearer  to  the  ear  under 
examination  until  its  sound  is  first  heard,  and  the  distance  noted. 

In  order  to  determine  the  power  of  hearing  through  the  bone,  a  vibrating 
tuning-fork  is  firmly  held  against  the  upper  part  of  the  mastoid  process.  If 
with  an  ear  deaf  to  sound  through  the  air  the  tuning-fork  is  now  heard,  it  is 
certain  that  the  conducting  channels,  and  not  the  auditory  apparatus  itself,  are 
at  fault.  If  the  vibrating  tuning-fork  be  pressed  against  the  vertex,  in  health 
it  is  heard  equally  in  the  two  ears  ;  if,  however,  one  meatus  or  one  Eustachian 
tube  be  blocked,  the  sound  will  be  heard  more  loudly  in  the  affected  ear. 

For  examining  the  membrana  tympani  or  tympanum  from  the  meatus,  the 
ordinary  silver  ear  speculum  will  be  found  as  efficient  as  any  of  the  more 
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complicated  instruments  sometimes  recommended.  The  light  must  be  throwa 
down  it  by  a  concave  mirror  similar  to  that  used  for  the  laryngoscope. 
If  necessary,  the  ear  must  first  be  carefully  cleaned  by  syringing  and 
afterwards  dried  by  means  of  small  pieces  of  absorbent  wool  twisted  round 
the  end  of  a  bit  of  whalebone  or  wood.  The  membrane  in  health  is  of 
a  bluish-grey  colour,  and  the  handle  of  the  malleus  can  be  seen  crossing  it 
from  above  downwards  and  slightly  backwards,  terminating  a  little  beyond  its 
middle.  The  membrane  is  set  at  an  angle  of  45  degrees  with  the  floor  of  the 
meatus  ;  but  owing  to  its  concavity  looking  outwards,  a  small  triangular  part 
below  and  slightly  in  front  of  the  end  of  the  handle  of  the  malleus  reflects  back 
the  light  to  the  eye  of  the  observer,  and  thus  appears  as  a  bright  spot.  The 
points  to  be  observed  in  examining  the  membrane  are  its  degree  of  opacity, 
its  colour,  and  degree  of  vascularity  ;  its  curvature,  whether  too  concave,  or 
convex  and  bulging  ;  and  the  presence  or  absence  of  perforation. 

The  instrument  known  as  PolHzer''s  hag  is  of  great  value  in  examining  the 
condition  of  the  Eustachian  tube  and  the  middle  ear.  It  consists  of  a  thick 
india-rubber  bag  with  a  blunt  nozzle,  and  is  used  thus  :  The  nozzle  is  inserted 
into  one  nostril,  and  both  nostrils  are  then  squeezed  between  the  finger  and 
thumb,  so  as  efficiently  to  close  the  anterior  nares  ;  the  patient  then  takes  a 
small  quantity  of  water  into  the  mouth  and  holds  it  till  directed  to  swallow  ; 
at  the  moment  he  swallows,  the  bag  is  squeezed,  and  the  upper  part  of  the 
pharynx  above  the  soft  palate  is  thus  distended  with  air,  and  as  at  the  same 
time  the  Eustachian  tubes  are  opened  by  the  act  of  swallowing,  the  air  rushes 
into  the  cavity  of  the  tympanum.  While  this  is  being  done  the  Surgeon  con- 
nects his  ear  with  that  of  the  patient  by  means  of  an  india-rubber  tube  about 
three  feet  in  length  with  an  ear-piece  at  each  end.  He  thus  hears  distinctly 
the  effect  produced  by  the  distension  of  the  cavity  of  the  tympanum.  The 
cavity  of  the  tympanum  can  usually  be  distended  equally  well  by  Valsalva's 
method,  in  which  the  patient  closes  the  mouth  and  pinches  the  nostrils,  and 
then  makes  a  forced  effort  of  expiration.  The  following  are  the  chief  facts 
learned  from  this  mode  of  investigation.  In  health,  the  Surgeon  hears  the  air 
enter  the  tympanum  and  impinge  on  the  membrane  with  a  sharp  click, 
sounding  to  the  patient  as  a  loud  crack.  If  the  Eustachian  tube  is  closed  by 
swelling  or  plugged  with  inspissated  pus  or  mucus  also  filling  the  tympanum, 
this  will  be  entirely  wanting.  If  the  cavity  is  filled  with  tenacious  mucus  or 
muco-purulent  fluid,  a  crackling  bubbling  sound  will  be  heai'd  both  by  the 
Surgeon  and  the  patient  as  the  air  enters  the  cavity.  If  the  membrane 
is  perforated  and  the  Eustachian  tube  pervious,  the  air  will  be  heard  passing 
through  the  aperture. 

The  Eustachian  Catheter  h  useful  in  treatment  rather  than  in  diagnosis.  It 
consists  of  a  small  metal  or  vulcanite  tube  about  six  inches  in  length  with  a 
slight  curve  at  one  end  and  expanded  at  the  other  to  receive  the  nozzle  of  the 
small  india-rubber  bag  used  for  injecting  fluid  or  air.  On  the  large  end  is 
a  ring  to  show  the  position  of  the  point  while  it  is  in  the  nose.  It  is  thus 
passed  :  The  concavity  of  the  curve  being  turned  towards  the  floor  of  the  nasal 
fossa,  so  that  the  point  may  not  hitch  against  the  turbinate  bones,  the  catheter 
is  passed  backwards  through  the  nose  till  it  touches  the  posterior  wall  of  the 
pharynx.  It  is  then  withdrawn  about  half  an  inch  and  its  point  directed  out- 
wards and  slightly  upwards  against  the  orifice  of  the  Eustachian  tube.  The 
Surgeon  having  his  ear  connected  with  that  of  the  patient  by  the  india-rubber 
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tube  before  described,  can  then  ascertain  whether  the  catheter  is  in  the  tube  or 
not  by  blowing  some  air  through  it  from  a  small  india-rubber  bag. 

Affections  of  the  External  Ear  and  Meatus. — Malformations  of 
the  lobule  are  not  uncommon.  Absence  of  the  pinna  or  such  deformity  as 
completely  to  close  the  meatus  has  also  been  met  with.  Hypertrophy  of  the 
external  ear  is  sometimes  met  with  in  idiots  ;  and  in  gouty  subjects,  Tophi, 
or  Gouty  Concretions,  are  occasionally  deposited  in  it.  Paget,  Bruck,  and 
Vanzetti  have  described  a  Fibrous  Tumour  that  occasionally  forms  in  the 
lobule  of  the  ear  from  the  irritation  produced  by  piercing  it,  as  "  one  of 
the  penalties  attached  to  the  barbarism  of  ear-rings."  These  tumours  are 
semi-malignant,  like  the  warty  growths  of  cicatrices  ;  and,  after  excision — 
the  only  treatment — are  somewhat  apt  to  return. 

Bloody  Tumours,  or  Hsematomata,  are  occasionally  developed  without 
apparent  cause  in  the  external  ear  of  the  insane  or  idiots,  and  are  not 
uncommon  in  other  patients  as  the  result  of  injury.  They  may  attain  a  large 
size,  and  are  often  multiple.  Unless  they  become  inflamed,  I  think  it  better 
to  leave  them  untouched,  when  they  will  gradually  be  absorbed.  If  inflamed, 
they  must  be  opened. 

Eczema  of  the  External  Ear,  sometimes  extending  into  the  external 
meatus,  is  a  common  affection.  It  occurs  in  scrofulous  children  and  in  gouty 
adults.  The  constitutional  treatment  must  be  conducted  on  ordinary 
principles  ;  locally  the  application  of  glycerine  of  borax  or  of  boric  acid 
ointment,  to  which  a  small  quantity  of  extract  of  belladonna  maybe  added,  will 
be  found  most  useful. 

Concretions  in  the  Meatus. — "We  not  uncommonly  find  that  the  meatus 
becomes  blocked  up  by  accumulations  of  wax,  dark,  indurated,  and  pipe-hke, 
or  forming  balls  and  masses  that  lie  in  contact  with  the  membrana  tympani. 
These  are  a  veiy  common  source  of  temporary  deafness  among  young  people. 
They  not  only  materially  impair  the  sense  of  hearing,  but  are  very  apt  to  give 
rise  to  noises  in  the  head,  and  to  crackling  sensations  on  opening  and  shutting 
the  mouth.  Their  presence  is  best  ascertained  by  examination  with  an 
ear-speculum.  The  Treatment  of  these  concretions  consists  in  softening  the 
wax  by  the  introduction  of  a  little  glycerine  into  the  ear  for  a  few  nights, 
and  then  repeatedly  washing  out  the  meatus  by  the  injection  of  tepid  soap 
and  water,  thrown  in  with  a  large  syringe  ;  as  the  fluid  regurgitates  from 
the  membrana  tympani,  it  will  at  length  bring  away  dark  and  hardened 
eeruminous  masses. 

Thickening  of  the  Cuticle. — Occasionally  the  cuticle  of  the  external 
meatus,  and  that  covering  the  membrana  tympani,  becomes  thickened  and 
indurated,  assuming  a  dull  white  appearance.  This  is  commonly  a  result  of 
eczema,  and  may  give  rise  to  some  degree  of  deafness.  In  these  circum- 
stances, glycerine,  citrine  ointment,  or  solution  of  nitrate  of  silver,  will  be 
useful  in  restoring  the  healthy  condition  of  the  part. 

Boils  or  Follicular  Abscesses  are  not  uncommon  in  the  external  meatus. 
They  may  arise  as  a  complication  of  eczema,  or  as  the  consequence  of  irritating 
discharges  from  the  middle  ear.  The  Treatment  is  to  apply  hot  fomentations 
to  the  ear,  and,  if  the  boil  can  be  seen,  relief  may  often  be  given  by  puncturing 
it  with  a  small  knife. 

Diffuse  Inilammation  of  the  Meatus  or  Otitis  Externa  is  most 
common  in  children,  and  may  occur  from  a  variety  of  causes,  amongst  which 
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are  measles  and  scarlet  fever,  eczema  or  injuries.  In  some  cases  the  inflamma- 
tion affects  the  periosteum,  and  in  all,  unless  it  be  checked  early,  it  tends  to 
implicate  the  membrana  tympani.  The  symptoms  are  redness  and  swelling-, 
more  or  less  completely  closing  the  auditory  canal,  with  intense  pain, 
agg-ravated  in  many  cases  by  any  movement  of  the  jaw.  After  a  time  a 
purulent  discharge  escapes,  when  some  relief  usually  follows.  The  disease 
may  assume  a  chronic  form  with  discharge  from  the  ear,  forming  one  of  the 
varieties  of  otorrhoea.  In  other  cases  abscess  forms  which  may  lead  to 
disease  of  the  bony  walls  of  the  canal.  In  some  cases  the  canal  becomes 
closed  by  the  swelling,  and  perforation  of  the  membrana  tympani  may  take 
place.  The  Treatment  in  the  early  stages  consists  of  leeches  behind  the  ear, 
followed  by  hot  fomentations.  If  suppuration  threatens,  the  pus  must  be  let 
out  early  by  a  free  incision  made  deeply  to  the  bone  with  a  fine  knife  passed 
into  the  meatus. 

Exostoses. — Small  exostoses  occasionally  form  in  the  ear,  springing  from 
the  bony  part  of  the  external  meatus.  These  may  cause  deafness  by 
completely  obstructing  the  canal.  They  have  been  successfully  treated  by 
Mathewson  of  New  York,  Field,  Dalby,  and  others  by  means  of  the  American 
dental  drill. 

Periosteal  Thickenings,  the  result  of  syphilis,  are  occasionally  met  with. 
These  usually  disappear  under  iodide  of  potassium. 

DiSEASKS  OF  THE  MiDDLE  Eae. — It  is  impossible  in  a  work  of  this  kind 
to  give  more  than  the  briefest  possible  description  of  the  atFections  to  which 
the  middle  ear  is  liable  ;  for  fuller  information  the  student  must  refer  to 
special  works. 

The  diseases  of  the  middle  ear  are  commonly  classed  under  the  following- 
headings  :  Simple  Mucous  Catarrh  and  Purulent  Catarrh,  and  each  of  these 
is  divided  into  acute  and  chronic. 

Simple  Acute  Catarrh  is  usually  associated  with  catarrhal  affections  of 
the  pharynx,  and  is  most  common  in  children.  It  is  characterized  by  acute 
hypenemia  and  swelling  of  the  mucous  membrane  with  increased  secretion  of 
mucus.  Difficulty  of  hearing  is  an  early  symptom,  and  in  some  cases  there  is 
intense  ear-ache  radiating  over  the  side  of  the  head.  Noises  and  throbbing  in 
the  ear  are  seldom  absent.  Examination  of  the  ear  shows  the  external  meatus 
clear,  some  redness  of  the  membrana  tympani,  with  bulging  in  some  cases.  If 
left  unrelieved  the  membrane  occasionally  perforates,  after  which  cure  takes 
place  and  the  aperture  heals,  or  the  disease  may  become  chronic.  The 
Treatment  in  mild  cases  consists  in  the  application  of  leeches  behind  the  ear, 
and  hot  fomentations  externally.  At  the  same  time  the  air  should  be  blown 
into  the  tympanum  at  intervals  by  means  of  Pohtzer's  bag  ;  the  mucus  will 
usually  escape  when  the  air  regurgitates  from  the  cavity.  If  there  is  much 
bulging  and  acute  pain,  relief  can  be  obtained  more  surely,  and  the  risk  of 
permanent  damage  to  the  ear  avoided  by  puncturing  the  membrane  by  means 
of  a  small  lancet-shaped  knife  specially  constructed  for  this  purpose,  or  a 
cataract  needle.  This  operation  is  easy  of  performance  ;  the  speculum  having 
been  passed,  and  a  good  view  of  the  membrane  obtained,  the  puncture  is  to  be 
made  at  the  lower  part  of  the  membrane  behind  the  handle  of  the  malleus. 
The  mucus  may  then  be  blown  out  by  means  of  air-douches  from  Politzer's  bag, 
or  through  the  Eustachian  catheter.  The  operation  is  usually  followed  by  com- 
plete relief,  and  the  small  puncture  soon  heals,  leaving  the  hearing  unimpaired. 
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Chronic  Non-Purulent  Catarrh,  is  a  very  cominon  disease  and  a  fie- 
quent  cause  of  deafness.  Two  varieties  are  described  :  the  dry  and  moist.  Drij 
catarrli  is  a  term  applied  to  a  chronic  inflammation  of  the  mucous  membrane 
unaccompanied  by  any  excess  of  secretion.  It  is  most  commonly  met  with  in 
adults,  and  is  usually  associated  with  a  similar  condition  in  the  pharynx.  It 
leads  to  thickening  of  the  mucous  membrane,  and  finally  causes  deafness  from 
immobility  of  the  ossicles,  and  from  the  formation  of  adhesions  between  the 
membrane  and  the  promontory  on  the  inner  wall  of  the  tympanum.  In  moixt 
catarrh  there  are  swelling  and  hyperemia  with  excessive  secretion.  It  often 
affects  the  Eustachian  tube  chiefly,  and  may  lead  to  its  contraction  or  closure. 
If  this  takes  place,  the  air  in  the  tympanum  soon  becomes  absorbed,  and  the 
membrane  becomes  abnoi-mally  concave.  Noises  in  the  ears  and  occasional 
pain  are  common.  It  is  most  commonly  associated  with  pharyngeal  catarrh. 
This  condition  is  the  common  cause  of  so-called  Eustachian  or  throat  deafness. 
The  treatment  of  chronic  catarrh  is  usually  not  very  satisfactory.  The  general 
health  must  be  attended  to,  and  the  catarrh  of  the  pharynx  relieved  by  astringent 
applications,  as  nitrate  of  silver,  glycerine  of  tannin,  &c.  At  the  same  time 
the  air  must  be  blown  into  the  tympanum  at  intervals  by  Politzer's  bag,  the 
Eustachian  catheter,  or  by  forced  expiration  with  the  nostrils  closed.  By  this 
means  the  strain  on  the  membrane  is  relieved  and  the  mucus  allowed  to  escape. 
Astringent  injections  into  the  tympanum  by  means  of  the  catheter  have  been 
used,  but  their  beneficial  effect  is  somewhat  uncertain. 

Acute  Purulent  Catarrh  is  commonly  a  sequela  of  scarlet  fever  or 
measles.  The  symptoms  may  be  acute  like  those  of  the  acute  non-purulent 
form  already  described,  or  perforation  of  the  membrane  may  occur  without 
any  acute  symptoms  having  manifested  themselves,  the  first  symptom  being 
the  discharge  from  the  ear.  After  the  pus  has  thus  found  exit  the  opening  in 
the  membrane  may  close  and  recovery  take  place,  but  in  scrofulous  children  the 
suppuration  may  become  chronic.  It  is  very  important  in  all  c;ises  of  scarlet 
fever  or  measles,  especially  in  scrofulous  children,  to  keep  a  careful  watch  on 
the  ear,  as  in  many  cases  the  complete  destruction  of  the  membrana  tympani 
and  loss  of  the  ossicles  might  be  prevented  by  early  incision. 

Chronic  Purulent  Catarrh  may  arise  as  a  sequel  of  acute  inflammation 
of  the  middle  ear,  or  as  the  result  of  extension  from  without  in  diffuse  in- 
llammation  of  the  meatus.  In  these  cases  the  membrana  tympani  is  always 
perforated.  The  symptoms  are  merely  loss  or  dulness  of  hearing,  with  a 
chronic  muco-purulent  discharge  from  the  ear,  often  having  an  extremely 
offensive  smell.  The  consequences  of  purulent  catarrh  are  frequently  serious, 
and  sometimes  fatal.  If  unchecked  the  disease  may  lead  to  necrosis  of  the 
small  bones,  or  to  their  becoming  ankylosed  and  fixed  by  adhesions  to  such  an 
extent  as  to  be  useless.  The  serious  complications  described  below  are 
especially  apt  to  occur  if  the  escape  of  the  discharge  is  prevented,  as  by  a  mass 
of  granulation  tissue  blocking  the  perforation  in  the  membrane.  In  some 
cases  the  disease  spreads  to  the  bone  surrounding  the  tympanum,  and  may 
cause  extensive  caries  or  necrosis.  It  is  especially  under  these  circumstances 
that  facial  paralysis  may  result  from  implication  of  the  seventh  nerve,  as  it 
lies  in  the  aqueduct  of  Fallopius. 

In  the  Treatment  of  Chronic  Purulent  Catarrh  of  the  middle  ear,  the 
essential  objects  aimed  at  are  complete  removal  of  the  purulent  secretion  as  soon 
as  it  forms,  and  prevention  of  its  decomposition.    As  the  secretion  diminishes, 
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astringent  applications  may  be  used  to  hasten  its  cessation.  Tiie  removal 
of  the  purulent  secretion  is  effected  chiefly  by  frequent  syringing  of  the  ear 
with  some  antiseptic  solution,  and  by  blowing  through  the  cavity  either  by 
Politzer's  apparatus,  the  catheter,  or  simple  forced  expiration.  The  syringe 
must  not  be  used  forcibly,  especially  if  the  opening  in  the  membrane  is  large. 
Hinton  recommended  that  an  india-rubber  ball  syringe  with  a  nipple-like 
nozzle  completely  filling  the  external  meatus  should  be  used,  by  means  of 
which  the  fluid  may  be  made  to  flow  through  the  ear  into  the  pharynx.  This 
should  be  done  with  steady  gentle  pressure.  If  too  much  force  be  used  it 
causes  giddiness  or  faintness.  The  liead  should  be  held  forwards,  so  that  the 
fluid  that  enters  the  pharynx  may  pass  out  at  the  nose.  Decomposition  is 
prevented  by  the  use  of  antiseptic  solutions,  the  best  being  chloride  of  zinc 
(gr.  j  to  3]),  or  a  concentrated  solution  of  boric  acid.  After  the  ear  has 
been  syringed  the  meatus  should  be  carefully  dried  with  cotton-wool.  In 
many  cases  great  benefit  is  obtained  from  blowing  into  it  a  small  quantity  of 
iodoform.  When  the  opening  in  the  membrana  tympani  is  of  sufficient  size 
the  cavity  of  the  tympanum  may  be  cleaned  out  by  means  of  a  fine  probe  with 
some  cotton-wool  wrapped  round. 

Under  this  treatment  the  discharge  in  most  cases  gradually  ceases,  and 
unless  it  be  too  large,  the  opening  in  the  membrane  heals.  In  cases  in  which 
there  is  insufficient  exit  for  the  discharge  it  may  be  necessary  to  enlarge  the 
opening  in  the  tympanic  membrane  to  allow  of  more  perfect  cleaning  of  the 
cavity,  whilst  if  prominent  granulations  are  present  these  may  be  touched 
with  a  probe  coated  with  nitrate  of  silver,  or  with  a  small  wool  mop  moistened 
with  the  strong  solution  of  perchloride  of  iron. 

Complications  of  Chronic  Suppuration  in  the  Middle  Ear. — Chronic 
suppuration  in  the  middle  ear  derives  its  chief  surgical  interest  from  the 
serious  nature  of  the  complications  which  are  liable  to  occur,  among  which 
may  be  mentioned  mastoid  abscess,  suppuration  between  the  dura  mater  and 
the  bone,  meningitis,  abscess  of  the  brain,  septic  phlebitis  of  the  lateral  sinus, 
and  pyemia. 

Mastoid  Abscess  results  from  the  direct  extension  of  the  suppuration  from 
the  cavity  of  the  tympanum  into  the  mastoid  antrum  and  cells.  Here  the 
discharges  accumulate  and  decompose,  and  finding  an  imperfect  escape  on 
account  of  the  irregularity  of  the  cavities,  the  pus  gradually  perforates  the 
bone  and  appears  beneath  the  skin.  The  mastoid  antrum  may  be  regarded  as 
the  most  anterior  of  the  mastoid  cells,  communicating  in  front  with  the  cavity 
of  the  tympanum  and  behind  with  the  other  cells.  It  may  correctly  be 
regarded  as  a  recess  of  the  tympanum  and  diff"ers  from  the  other  cells  in  being 
present  at  birth,  and  thus  it  serves  as  the  sole  starting-point  of  mastoid 
abscess  in  children.  The  collection  of  pus  is  but  imperfectly  drained  by  the 
opening  into  the  tympanum,  for  as  Macewen  points  out,  this  is  above  the 
level  of  the  floor  of  the  antrum.  The  symptoms  of  mastoid  abscess  are  fever 
with  occasionally  rigors,  pain  behind  the  ear  and  radiating  over  the  side  of 
the  head,  and  not  rarely  vomiting.  The  discharge  from  the  meatus  often 
ceases  or  is  diminished  in  amount  ;  local  tenderness,  often  with  cedema  and 
redness,  is  present  over  the  mastoid  process,  and  there  may  be  enlargement 
of  the  mastoid  lymphatic  gland  and  of  those  lying  below  the  ear. 

In  some  cases  the  severity  of  the  symptoms  suggests  more  serious  intra- 
cranial complications,  and  the  diagnosis  is  often  obscured  by  the  absence  of 
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the  local  signs  just  mentioned.  In  some  cases  the  pus  works  its  way  through 
the  outer  wall  of  the  antrum  and  forms  a  superficial  abscess  behind  the  ear, 
which  may  burst  spontaneously  and  leave  a  sinus. 

Treatment. — In  a  case  presenting  symptoms  of  pent-up  pus  in  which  no 
relief  has  followed  the  removal  of  any  existing  obstruction  in  the  external 
meatus,  and  certainly  in  every  instance  in  which  the  characteristic  signs  of 
mastoid  abscess  are  present,  the  Surgeon  should  at  once  proceed  to  open  up 
the  mastoid  antrum.  The  surrounding  scalp  having  been  shaved  and 
rendered  aseptic,  an  incision  should  be  made  about  half  an  inch  behind  the 
ear,  curving  slightly  forwards  at  the  upper  part  above  the  attachment  of  the 
auricle,  and  terminating  below  at  the  tip  of  the  mastoid  process.  The  pinna 
is  then  pulled  well  forwards  and  the  bone  exposed  and  examined.  In  rare 
cases  it  may  be  found  that  an  opening  has  already  formed,  which  must  then 
be  enlarged  with  a  gouge.  ^More  commonly  the  periosteum  is  loosened  or 
raised  by  pus  without  any  opening  existing.  To  reach  the  mastoid  antrum  the 
bone  must  be  cut  away  with  a  small  gouge,  at  a  point  immediately  above  and 
behind  the  intersection  of  two 
lines — one  drawn  vertically 
through  the  posterior  border 
of  the  auditory  meatus,  and 
the  other  horizontally  through 
its  upper  margin  (Fig.  (163). 
This  point  lies  in  the  area  for 
which  Macewen  has  suggested 
the  name  of  the  "  suprameatal 
triangle  ;"  it  is  bounded  by 
the  posterior  root  of  the 
zygoma  above,  the  upper  and 
posterior  part  of  the  bony 
meatus  below,  and  an  imagi- 
nary line  drawn  perpendicu- 
larly upwards  from  the  most 

posterior  part  of  the  meatus.  After  cutting  away  a  comparatively*  thin 
layer  of  bone  the  antrum  is  reached,  after  which  the  remaining  cells  may  be 
broken  into  with  a  strong  probe.  All  inspissated  pus  and  granulation  tissue 
may  then  be  cleaned  out  with  a  small  sharp  spoon.  Various  special  instru- 
ments have  been  devised  for  cutting  away  the  bone,  such  as  small  trephines 
and  drills,  but  the  operation  is  much  more  safely  performed  with  a  gouge  and 
mallet.  If  the  bone  be  cut  away  too  far  back,  there  is  danger  of  wounding 
tlie  lateral  sinus  (Fig.  (36o),  and  for  this  reason  the  instrument  must  never  be 
directed  backwards.  After  the  cells  are  opened,  it  is  advisable  in  some  cases 
to  cut  away  part  of  the  bony  wall  of  the  meatus.  A  metal  or  india-rubber 
drainage-tube  is  then  inserted  and  some  antiseptic  solution  syringed  through 
it  daily.  By  the  timely  performance  of  this  operation  many  patients  may  be 
saved  from  the  dangers  of  intracranial  suppuration. 

Extradural  Abscess. — In  this  condition  suppuration  occurs  between  the 
dura  mater  and  some  part  of  the  temporal  bone,  often  as  the  result  of 
extensive  necrosis  of  the  tympanum  or  mastoid.  Barker  finds  that  the  two 
most  common  situations  of  extradural  abscess  are  the  neighbourhood  of  the 
petro-squamous  suture  and  the  lateral  sulcus,  the  former  especially  in  children. 


663.— Temporal  Bone  sliowing  position  of  Lateral  Sinus 
and  the  point  (x)  from  which  the  Mastoid  Antrum  may  be 
reached. 
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In  either  situation  there  is  great  danger  of  septic  meningitis,  and  when  the 
lateral  sulcus  is  affected  there  is  the  additional  risk  of  septic  phlebitis  of  the 
sinus.  An  extradural  abscess  may  perforate  the  squamous  bone  above  and 
behind  the  meatus,  or  discharge  through  the  roof  of  the  tympanum.  No  special 
symptoms  are  caused  by  this  complication  beyond  those  due  to  pent-up  pus  ; 
it  is,  however,  often  associated  with  more  serious  intracranial  mischief,  the 
symptoms  of  which  will  mask  those  of  the  abscess  itself.  The  Treatment  con- 
sists in  laying  open  the  mastoid  in  the  way  already  described,  and  affording 
drainage  to  any  extradural  collection  of  pus  by  the  careful  removal  of  bone 
with  the  gouge.  The  roof  of  the  tympanum,  and  the  superior  surface  of  the 
petrous  bone,  may  readily  be  explored  by  applying  a  small  trephine,  as 
suggested  by  Ballance,  at  a  point  a  short  inch  above  the  centre  of  the  external 
auditory  meatus,  and  carefully  separating  the  dura  mater  from  the  bone  at  the 
lower  border  of  the  opening. 

Septic  Phlebitis  of  the  Lateral  Sinus  is  a  most  serious  complication  of 
chronic  suppuration  in  the  middle  ear,  and  is  most  commonly  met  with  in 
adults.  The  inflammation  usually  affects  that  part  of  the  vein  which  lies  in 
the  groove  on  the  mastoid  ;  it  may  be  due,  as  we  have  already  seen,  to 
necrosis  and  extradural  abscess  in  the  latei'al  sulcus,  but  may  occur  without 
these,  as  the  result  of  the  spread  of  inflammation  along  the  small-  veins 
entering  the  sinus  from  the  bone.  The  special  danger  of  this  complication  is 
embolic  pyiemia  due  to  the  disintegration  of  the  septic  thrombus. 

The  symptoms  of  septic  phlebitis  of  the  lateral  sinus  are  not  always  sufii- 
ciently  characteristic  to  distinguish  it  from  other  forms  of  intracranial  sup- 
puration, with  which,  indeed,  it  may  be  associated.  Amongst  the  most 
important  symptoms  may  be  mentioned  irregular  elevation  of  temperature 
with  often-repeated  rigors,  vomiting,  and  severe  pain  in  the  temporal  region. 
With  these  may  be  associated  swelling  over  the  mastoid,  enlargement  of  the 
cervical  glands,  and  perhaps  tenderness  and  induration  along  the  upper  part 
of  the  internal  jugular  vein,  due  to  extension  of  the  inflammation  below  the 
jugular  foramen.  In  addition,  evidences  of  meningitis  or  pytumia  often 
manifest  themselves,  so  that  Macewen  recognizes  three  types  of  symptoms — 
pulmonary,  abdominal,  and  meningeal.  The  pulmonai'y  symptoms  are  those 
due  to  embolism  of  the  lungs,  whilst  in  other  cases  diarrhoea  is  a  marked 
feature,  and  the  general  resemblance  to  typhoid  fever  may  be  close. 

The  Treatment  will,  in  the  first  instance,  usually  be  exploratory,  and  directed 
to  investigate  the  condition  of  the  sinus  in  a  case  in  which  septic  phlebitis 
is  suspected.  This  will  usually  be  done  by  carefully  enlarging  backwards  the 
opening  already  made  into  the  mastoid  antrum  (Fig.  6C3),  but  if  it  be  done 
independently  of  this  a  small  trephine  should  be  applied,  as  suggested  by 
Ballance,  at  a  point  one  inch  behind  the  centre  of  the  external  auditory 
meatus  and  a  quarter  of  an  inch  above  Eeid's  base  line — a  line  drawn  from  the 
lower  border  of  the  orbit  through  the  centre  of  the  external  auditory  meatus. 
The  opening  may  be  carefully  enlarged  with  bone  forceps  in  the  direction  of 
the  sinus.  If  it  be  doubtful  whether  the  vein  is  thrombosed  or  not,  an 
exploring  needle  or  small  trochar  may  be  introduced,  when  the  escape  of  fluid 
blood  will  clear  up  the  doubt.  If,  however,  the  vein  contains  a  septic  thrombus, 
the  only  available  treatment  consists  in  freely  opening  the  sinus  and  clearing 
it  of  the  disintegrating  clot,  by  careful  flushing  with  1  in  4000  mercurial 
solution.    The  risk  of  bleeding  is  small,  as  the  coagulum  extends  beyond  the 
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part  in  which  disintegration  has  occurred  ;  in  the  event  of  lifemorrhage  it 
may  readily  be  arrested  with  antiseptic  gauze  plugs.  This  treatment  of  the 
sinus  is  necessarily  attended  with  considerable  risk  of  the  entry  of  septid 
matter  into  the  vein  on  the  cardiac  side  ;  a  danger  which  may  be  diminished 
by  the  preliminary  ligature  of  the  internal  jugular  vein  in  the  neck,  as 
suggested  by  Horsley.  This  has  been  done  in  a  considerable  number  of  cases 
by  Arbuthnot  Lane,  Ballance,  Kushton  Parker,  and  others.  The  vein  should 
be  exposed  in  the  neck  before  the  lateral  sinus  is  opened,  and  divided  between 
two  ligatures,  care  being  taken  that  this  is  done  below  any  part  of  the  vessel 
which  is  inflamed.  This  treatment  has  been  adopted  successfully  in  several 
most  desperate  cases,  even  after  the  development  of  secondary  foci  in  the  lungs 
and  elsewhere. 

Septic  Meningitis  due  to  middle  ear  disease  is  often  associated  with  other 
complications,  and  as  a  rule  must  be  regarded  as  necessarily  fatal.  The 
Hijmvtmis  are  identical  with  those  of  the  form  which  sometimes  complicates 
fracture  of  the  skull  (Vol.  I.,  p.  771).  The  Treatment  will  as  a  rule  be  con- 
fined to  that  of  the  mastoid  or  extradural  suppuration  to  which  the  meningitis 
is  directly  due.  In  a  case  under  the  care  of  Barker,  in  University  College 
Hospital,  an  abscess,  apparently  resulting  from  a  localized  meningitis  in  the 
Sylvian  fissure,  was  .successfully  treated  by  drainage.  The  patient,  who  was 
deeply  comatose  and  partially  hemiplegic  at  the  time  of  the  operation,  made  a 
complete  recovery.  It  is  certainly  open  to  question,  however,  in  this  case 
whether  the  primary  seat  of  the  suppuration  was  not  in  the  substance  of  the 
temporal  lobe. 

Abscess  of  the  Brain  is  a  complication  occasionally  met  with,  apparently  as 
a  consequence  of  septic  phlebitis.  It  is  most  commonly  seated  in  the  temporal 
lobe,  but,  especially  when  the  mastoid  is  implicated,  it  may  form  in  the  cere- 
bellum. The  relative  frequency  of  abscess  below  the  tentorium  is  said  to  be 
greater  in  adults  than  in  children.  When  the  temporal  lobe  is  affected  the 
abscess  will  usually  be  found,  according  to  Barker,  between  two  vertical  lines, 
one  through  the  tragus  and  another  two  inches  further  back  ;  cerebellar 
abscess  is  usually  fouud  in  the  anterior  part  of  the  lateral  lobe.  The  Symptoms 
of  abscess  of  the  brain  are  often  obscured  by  the  other  conditions,  such  as 
extradural  suppuration  and  meningitis,  with  which  it  may  be  associated.  In 
an  uncomplicated  case  the  signs  are  the  same  as  those  of  abscess  following 
injuries  of  the  head  (Vol.  I.,  p.  775).  The  most  marked  are  headache, 
vomiting,  slow  cerebration,  gradually  incrpasing  insensibility,  and  optic 
neuritis.  A  very  slow  pulse  and  a  temperature  often  below  normal  are  very 
characteristic  symptoms.  The  symptoms  as  a  rule  come  on  slowly  and 
insidiously,  but  their  onset  may  be  marked  by  a  severe  rigor.  Unless  relieved 
by  treatment,  abscess  of  the  brain  is  necessarily  fatal,  the  patient  either  gradually 
becoming  comatose  or  dying  somewhat  suddenly  as  if  from  apoplexy,  apparently 
from  bursting  of  the  abscess  into  the  ventricles. 

The  Diagnosis  of  Abscess  of  the  Brain  is  often  rendered  difficult  by  its 
association  with  other  inti'acranial  complications  such  as  septic  thrombosis 
and  meningitis.  The  diagnosis  can  be  made  with  comparative  certainty  when 
a  slow  pulse  and  low  temperature  are  present  together.  Optic  neuritis  cannot 
be  taken  as  proof  of  the  existence  of  abscess,  nor  does  its  absence  exclude 
abscess  if  the  other  characteristic  symptoms  are  present.  It  may  occur  in 
cases  of  meningitis  and  of  phlebitis  of  the  lateral  sinus,  and  has  indeed  been  met 
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with  in  cases  of  chronic  ear  disease  in  which  no  ch'nical  evidences  of  intra- 
cranial comphcations  were  present.  Barker  has  recorded  two  cases  of  this 
nature,  in  hoth  of  which  there  was  mastoid  disease,  and  in  one  pus  in  the 
lateral  sulcus.  In  another  case  under  the  care  of  Sainsbury  and  Battle 
symptoms  suggestive  of  cerebral  abscess,  including  double  optic  neuritis,  were 
completely  relieved  by  treatment  of  the  tympanum  and  mastoid  cells. 

In  endeavouring  to  decide  whether  a  suspected  abscess  of  the  brain  is  in 
the  temporal  lobe  or  in  the  cerebellum,  it  must  be  remembered  that  in  either 
position  no  localizing  symptoms  are,  as  a  rule,  present.  A  large  abscess  in  the 
temporal  lobe  may  occasion  weakness  of  the  opposite  side  of  the  body  from 
pressure  on  the  motor  cortex  or  internal  capsule,  paralysis  of  the  third  nerve, 
and,  when  the  left  side  is  affected,  aphasia.  In  two  cases  of  large  cerebellar 
abscess  Macewen  noted  a  condition  of  extreme  depression  and  prostration, 
with  retraction  of  the  head,  and  extremely  feeble  slow  pulse  and  respiration. 
There  was  also  rigidity  of  the  masseter,  and  in  one  case  paralysis  of  the  arm 
and  leg  on  the  same  side  as  the  lesion. 

Treatment. — Considering  the  severity  of  the  symptoms  occasioned  by  the 
accuroulatiou  of  decomposing  discharges  in  the  tympanum  and  mastoid,  it 
will  usually  be  advisable  to  open  these  freely  before  proceeding  to  other 
measures.  If  the  symptoms  point  clearly  to  abscess  of  the  brain,  the  only 
chance  of  saving  the  patient  is  to  trephine  and  let  out  the  pus.  This  operation 
has  now  been  performed  in  a  large  number  of  cases  by  Hulke,  Barker,  Caird, 
Macewen,  Bergmann,  and  others. 

The  first  case  in  which  a  cerebral  abscess  secondary  to  ear  disease  was 
diagnosed  from  localizing  symptoms  and  operated  upon  during  life  was  under 
the  care  of  Macewen  in  1881.  The  patient,  who  was  in  extremis  at  the  time 
of  the  operation,  died  six  hours  afterwards. 

The  first  successful  case  was  that  performed  by  A.  E.  Barker  on  a  patient 
under  the  care  of  Gowers  in  1886.  The  abscess  contained  nearly  an  ounce  of 
foetid  pus,  yet  the  patient  perfectly  recovered  without  any  apparent  impairment 
of  function.  Barker  recommends  that  the  mastoid  foramen  should  be  ex- 
amined as  a  preliminary  step.  If  the  vein  passing  through  it  is  thrombosed, 
or  if  pus  is  escaping  beside  it,  it  is  probable  that  the  collection  of  pus  is 
below  the  tentorium.  If  there  is  reason  to  believe  the  abscess  to  be  in  the 
temj)oro-sphenoidal  lobe.  Barker  advises  that  the  pin  of  the  trephine  be  placed 
an  inch  and  a  quarter  above  a  line  drawn  from  the  lower  margin  of  the  orbit 
through  the  centre  of  the  meatus  of  the  ear,  and  the  same  distance  behind 
the  centre  of  the  auditory  meatus  (Fig.  664  D).  The  dura  mater  must  be 
divided,  any  branches  of  the  meningeal  artery  being  ligatured  and  the 
substance  of  the  brain  examined  by  means  of  a  hollow  needle  thrust  in  various 
directions,  or  better,  with  a  special  instrument  devised  by  Horsley  which  has 
fine  blades  which  can  be  slightly  separated  after  it  is  pushed  into  the 
brain.  If  pus  is  found,  the  opening  may  be  enlar'ged  by  means  of  sinus- 
forceps,  and  a  drainage-tube  inserted.  A  metal  tube  about  the  size  of  a  No.  8 
catheter  was  used  in  Barker's  case  and  found  to  keep  in  better  than  the 
ordinary  india-rubber  tube. 

If  the  abscess  is  in  the  cerebellum.  Barker  has  found  by  observations  on  the 
dead  body  that  the  best  point  to  apply  the  pin  of  the  trephine  is  an  inch  and 
a  half  behind  the  centre  of  the  meatus,  and  an  inch  below  a  line  drawn 
from  the  lower  border  of  the  orbit  through  the  centre  of  the  meatus  of  the 
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ear  (Fig.  6(54  C).  This  will  avoid  the  lateral  sinus  completely.  The  bor.e  is 
exposed  by  an  incision  carried  backwards  from  the  mastoid  process  along  the 
superior  curved  line  of  the  occipital  bone  for  about  two  inches.  The 
periosteum  and  soft  parts  are  then  stripped  off  with  an  elevator  till  the 
inferior  curved  line  is  exposed,  immediately  below  which  the  opening  may  be 
made.  The  bone  here  is  excessively  thin,  and  can  easily  be  broken  through 
with  a  gouge. 

In  a  case  of  cerebellar  abscess  successfully  treated  by  Dean  the  trephine  was 
applied  at  a  point  an  inch  and  a  quarter  behind  the  external  auditory  meatus 
and  a  quarter  of  an  inch  above  the  base  line.  Through  this  opening  the  lateral 
sinus  was  first  examined.  By  enlarging  the  opening  upwards  and  forwards 
the  temporal  lobe  was  explored,  and  no  pus  being  found  the  opening  was  next 


Fig.  664. — Diagram  sliowing  positions  for  Application  of  Trejiliine  in  Temporal  Abscess  (D) 
and  Cerebellar  Abscess  (C).    A  B,  Keicl's  base  line. 

enlarged  downwards  and  backwards  and  pus  found  in  the  cerebellum  by 
incising  the  dura  mater  below  the  sinus.  The  same  method  was  successfully 
employed  in  a  case  recorded  by  Winter  and  Deanesley. 

These  operations  have  on  the  whole  been  very  successful,  the  most  remark- 
able series  being  that  recorded  by  Macewen.  Of  9  cases  of  abscess  in  the 
temporal  lobe  operated  on  by  that  Surgeon,  8  recovered,  the  only  fatal  case 
lieing  the  one  above  mentioned,  whilst  4  cases  of  cerebellar  abscess  submitted 
to  operation  were  all  successful. 

Pyaemia  as  a  result  of  middle  ear  disease  needs  no  special  description.  It 
is  especially  apt  to  ocoiir  in  cases  of  septic  phlebitis  of  the  lateral  sinus  (p.  r)82) 
but  is  sometimes  met  with  independently  of  that  condition. 

Polypus. — Polypi  of  the  ear,  in  the  great  majority  of  cases,  spring  from 
the  tympanum,  and  project  through  an  opening  in  the  membrane  in  cases  of 
chronic  suppuration  in  the  tympanum.  They  are  rarely  met  with  springing 
from  the  external  meatus.  They  are  usually  firm  and  fleshy-looking,  though 
sometimes  soft  and  gelatinous,  and  composed  simply  of  granulation  tissue, 
sometimes  pedunculated,  but  at  others  situated  on  a  broad  base. 

They  may  be  a  source  of  danger  by  blocking  the  meatus  and  preventing 
the  escape  of  discharges.  The  treatment  should  consist  in  removing  the 
polypus  with  a  wire  snare  or  small  sharp  spoon.    Before  doing  this  it  is 
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generally  advisable  to  use  antiseptic  injections  and  iodoform  for  a  few  days 
previously.  After  the  operation  means  must  be  taken  to  cure  the  purulent 
catarrh  upon  which  the  growth  is  dependent. 

Nervous  Deafness  is  recognized  by  the  absence  of  the  symptoms  of  any 
of  the  foregoing  diseases,  or  of  the  history  of  their  occurrence,  and  by  the 
fact  that  a  vibrating  tuning-fork  is  either  not  heard  at  all  or  imperfectly 
heard  when  it  is  placed  upon  the  vertex  or  on  the  mastoid.  As  it  is  not 
amenable  to  surgical  treatment,  it  is  needless  to  discuss  here  its  causes  or 
pathology. 

DISEASES    OF    THE  NOSE. 

External  Affections  of  the  Nose. — Acne  Rosacea  is  an  affection  of 
the  skin  of  the  nose,  in  many  cases  distinctly  resulting  from  alcoholic  excess, 
in  others,  especially  in  women,  being  apparently  connected  with  chronic 
dyspepsia.  It  commences  as  a  red  spot  on  which  dilated  capillaries  are 
visible,  and  extends  gradually  over  the  whole  tip  of  the  nose  and  often  to  the 
adjacent  parts  of  the  face.  At  first  the  sebaceous  follicles  are  not  affected, 
but  later  on  they  usually  become  enlarged,  making  the  surface  more  or  less 
tuberculated.  Some  thickening  of  the  skin  usually  occurs  at  this  stage. 
The  treatmeni  consists  in  correcting  evil  habits  in  drinking  or  eating,  and 
attention  to  the  digestion  and  general  health.  Locally,  iodide  of  sulphur 
ointment  is  useful. 

"lipoma  Nasi"  is  a  chronic  hypertrophy  of  the  cutaneous  and  subcutaneous 


Fig.  665.—"  Lipoma  Nasi "  before  oiieratioii.  Fig.  666. — Same  Nose  after  Operation. 


structures,  forming  a  large  reddish-blue,  vascular-looking,  soft,  and  lobulated 
mass,  enveloping  the  end  of  the  nose,  and  producing  excessive  deformity  of 
it.  There  are  all  degrees  of  this  disease,  from  mere  clubbing  of  the  end  of 
the  organ,  to  the  formation  of  a  set  of  pendulous  lobular  tumours  attached  to 
it.  The  sebaceous  glands  are  greatly  enlarged  in  this  disease,  often  reaching 
the  size  of  small  peas.  The  patient's  appearance  may  be  greatly  improved  by 
the  removal  of  these  growths,  as  is  shown  in  Figs.  6C5,  G66,  taken  from  a 
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patient  operated  on  in  University  College  Hospital.  This  maybe  done  readily 
enough  by  making  an  incision  down  the  mesial  line  to  the  alar  cartilages,  and 
then  dissecting  the  hypertrophied  tissue  off  these  on  each  side  ;  especial  care, 
however,  being  taken  in  doing  this  not  to  encroach  upon  the  nostril.  This  is 
best  avoided  by  directing  an  assistant  to  keep  his  finger  in  it  while  the  dis- 
section is  being  carried  out,  so  that  he  may  warn  the  Surgeon  of  the  too  near 
approach  of  the  knife.    The  surface  is  then  left  to  granulate  and  cicatrize. 

Lupus,  Squamous  Carcinoma,  Rodent  Ulcer,  and  Tertiary  Syphilitic 
Ulceration  are  all  common  in  the  nose.  Lupus  especially  may  be  looked 
upon  as  almost  specially  affecting  this  organ,  destroying  one  or  both  alae,  the 
columna,  or  perhaps  the  whole  of  the  nose.  The  consideration  of  the  nature 
and  treatment  of  these  affections  in  this  situation  presents  nothing  special 
{see  Chapter  XXXVII.,  Vol.  I.)  ;  but  the  cure  of  the  deformities  induced  by 
them,  which  is  full  of  interest  to  the  Surgeon,  will  be  considered  iu  detail 
when  we  speak  of  the  plastic  operations  that  are  practised  on  the  face. 

Ulcers  and  Fissures,  of  a  less  serious  character,  though  very  painful  and 


chronic,  often  occur  at  the  angle  of  the  ala  and  septum,  or  between  the  ala 
and  the  tip.  Their  Treatment  consists  in  touching  them  from  time  to  time 
with  nitrate  of  silver,  or  in  the  application  every  night  of  white  precipitate 
or  citrine  ointment ;  at  the  same  time  that  the  general  health  is  attended 
to,  and  the  strength  restored,  by  the  administration  of  tonics. 

Affections  of  the  Xasal  Cavity.- — Examination  of  the  Nasal 
Cavity. — The  nasal  cavity  may  be  examined  from  the  front  by  means  of  the 
nasal  speculum.  This  is  introduced  so  as  to  dilate  the  nostril,  and  a  strong- 
light  is  then  thrown  in  by  means  of  the  laryngoscopic  mirror.  The  speculum 
shown  in  Fig.  (5()8  will  be  found  most  convenient,  as  it  does  not  require  to 
be  held,  and  thus  leaves  the  Surgeon's  hands  free.  The  posterior  nares 
can  be  examined  by  the  laryngoscope,  the  mirror  being  held  in  the  reversed 
position.    The  patient  is  placed  in  the  same  position  as  for  examining  the 


Fig.  (iUS.— Friiiikel's  Nasal  Siieculum. 
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larynx  (see  Diseases  of  the  Larynx),  but  the  tongue  is  not  drawn  out.  The 
uvula  is  then  drawn  forward  with  a  small  curved  spatula,  or  the  patient  may 
be  told  to  bend  the  head  slightly  forwards,  breathe  out  through  the  nose,  and 
say  "  on  "  nasally  as  in  French.  The  mirror  is  then  inserted  till  n,  is  close  to 
but  not  touching  the  posterior  wall  of  the  pharynx.  The  handle  may  be 
slightly  bent  with  the  concavity  of  the  curve  towards  the  tongue.  The  mirror 
should  be  of  small  size,  and  should  be  joined  to  the  stem  at'  a  very  obtuse 
angle.  It  should  be  passed  first  on  one  side  and  then  on  the  other  of  the 
uvula,  the  shank  being  used  to  depress  the  tongue,  or  if  that  organ  is  difficult 
to  control,  a  tongue-depressor  should  be  used  with  the  left  hand,  whilst  the 
mirror  is  held  in  the  right.  The  examination  is  mucli  fecilitated  by  rendering 
the  parts  insensible  with  a  20  per  cent,  solution  of  cocaine  applied  with  a 
brush.  The  posterior  nares  can  also  be  examined  digitally  by  passing  the 
finger  behind  the  soft  palate. 

Deviation  of  the  Septum. — This  may  be  the  result  of  injury  or  a 
congenital  malformation.  It  is  seldom  of  any  importance,  but  should  it  exist 
to  such  an  extent  as  to  obstruct  one  nostril  it  may  be  necessary  to  remedy  the 
deformity  by  operation.  This  may  be  done  by  forcibly  bending  the  septum 
into  its  proper  position  with  some  blunt  instrument  passed  up  the  nostril. 
.Should  this  be  impossible,  the  part  of  the  cartilage  obstructing  the  nostril  may 
be  cut  away,  care  being  taken  not  to  remove  so  much  as  to  cause  sinking  in  of 
the  nose. 

Chronic  Catarrh,  in  the  form  of  a  thin  watery  mucous  discharge,  lasting 
for  many  months,  is  occasionally  met  with,  more -particularly  in  young  women, 
independently  of  any  structural  disease  of  the  mucous  membrane.  The  Treat- 
ment of  this  affection  consists  in  the  employment  of  tonics  and  means  calculated 
to  strengthen  the  system  generally,  and  the  local  application  of  astringents, 
such  as  tannin,  chloride  of  zinc,  &c.  But  under  any  plan  of  treatment  this 
affection  is  apt  to  prove  rebellious. 

Watery  Discharge  from  the  ITose. — Paget  has  recorded  a  case  in 
which  a  clear  watery  fluid  of  a  specific  gravity  of  lOO-i,  containing  a  trace  of 
albumen  and  a  considerable  quantity  of  chloride  of  sodium,  flowed  steadily  at 
the  rate  of  a  drop  every  five  or  six  seconds  from  the  left  nostril.  The  fluid 
exactly  resembled  cerebro-spinal  fluid.  Following  the  practice  of  Brodie  in  a 
similar  case,  Paget  administered  sulphate  of  zinc  internally,  and  injected  the 
nostril  with  a  solution  of  the  same  substance,  and  under  this  treatment  the 
discharge  ceased.  The  flow  commenced  six  months  after  a  severe  blow  on  the 
forehead.  The  patient  subsequently  died  of  meningitis,  the  inflammation 
being  most  marked  about  the  under  surface  of  the  frontal  lobes,  but  no  com- 
munication was  found  between  the  nasal  fossse  and  the  subarachnoid  space. 
In  the  left  antrum,  however,  were  Ibund  two  broad-based  polypoid  growths 
which  Paget  believes  to  have  been  the  cause  of  the  discharge. 

Ozsena. — By  the  term  Ozasna  is  meant  a  chronic  muco-purulent  discharge 
from  the  nose,  having  a  peculiar  and  most  offensive  smell.  It  may  arise  m 
some  cases  without  evident  cause,  and  is  then  called  sim^)le ;  but  more 
commonly  it  is  due  to  syphilitic  or  strumous  disease  in  the  nasal  fossEe,  accom- 
panied by  ulceration  of  the  mucous  membrane  or  necrosis  of  the  bones.  The 
treatment  necessarily  varies  with  the  cause  of  the  disease,  and  will  be  discussed 
with  the  affections  that  give  rise  to  it,  but  from  whatever  cause  it  may  arise 
the  nasal  cavity  must  be  thoroughly  washed  out  twice  a  day  at  least  to  remove 
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the  offensive  dischai'o'e.  This  can  be  done  efficicntlj^  by  means  of  the  "  nami 
douche.''^  This  consists  of  an  india-rubber  tube  about  three  feet  long,  to  one 
end  of  which  is  fixed  a  nipple-lilve  nozzle,  and  to  the  other  a  metal  tube  bent 
into  the  shape  of  a  siphon.  It  is  thus  used  :  The  tube  is  first  filled  with 
water  and  the  siphon  end  hung  over  the  edge  of  a  jug  or  tumbler  containing 
the  fluid  to  be  injected  into  the  nose.  The  patient  then  holds  his  head  over  a 
basin,  and  breathes  through  the  mouth,  which  must  be  kept  open.  •  The 
nipple  end  of  the  tube  is  now  placed  in  the  nostril,  and  the  vessel  holding  the 
fluid  to  be  injected  is  raised  about  two  feet  above  the  patient's  head.  As  the 
patient  is  breathing  through  the  open  mouth,  the  soft  palate  is  curved  back- 
wards against  the  posterior  wall  of  the  pharynx,  and  shuts  off  the  nasal  part  of 
that  cavity  ;  the  fluid,  therefore,  passes  out  at  the  opposite  nostril,  thus 
washing  out  both  nasal  cavities  and  the  part  of  the  pharynx  above  the  soft 
palate.  The  fluid  used  should  contain  some  antiseptic,  as  Condy's  fluid, 
chloride  of  zinc  (gr.  j  to  5j),  a  concentrated  solution  of  boric  acid,  or  sulphate 
of  zinc  (gr.  ij  to  5j).  After  the  nose  has  bee:i  thoroughly  cleaned,  a  deodorizing 
solution  may  be  blown  into  it  by  a  nasal  apparatus,  which  should  be  fitted 
with  nozzles  adapted  both  for  the  posterior  and  the  anterior  nares.  In  using 
the  former  the  nozzle  must  be  passed  up  behind  the  soft  palate.  Gr.  V.  Poore 
recommends  the  following  powder  to  be  taken  as  snulf :  Biborate  of  sodium, 
nitrate  of  bismuth,  aa  3]  ;  disulphate  of  quinine,  gr.  x  ;  iodoform,  gr.  v. — 
The  snuff  may  be  used  two  or  three  times  a  day,  care  being  taken  to  wash  it 
out  thoroughly  each  day  with  the  nasal  douche. 

Simple  Ozseua. — A  very  foetid  discharge  from  the  nose  will  occasionally 
occur  in  delicate  or  strumous  children  while  cutting  their  teeth,  and  may 
continue  for  several  years.  It  may  arise  also  after  one  of  the  acute  specific 
fevers,  especially  scarlatina  or  measles.  Sometimes  it  occurs  at  a  later  period, 
chiefly  in  women.  The  mucous  membrane  is  swollen  and  red,  but  the  disease 
is  not  necessarily  attended  with  ulceration,  although  this  may  take  place  if  the 
foul  discharge  is  allowed  to  accumulate.  In  all  cases  of  obstruction  of  one 
nostril  with  offensive  discharge  in  children  the  presence  of  a  foreign  body 
should  be  suspected.  The  Treatment  consists  in  the  use  of  the  nasal  douche 
or  spray,  after  which  some  astringent  application  may  be  applied.  Glycerine 
of  tannin  will  often  be  found  of  great  use.  It  may  be  applied  by  means  of  a 
camel's-hair  pencil  through  the  nostrils,  and  in  most  cases  it  is  necessary  also 
to  pass  a  long  brush  on  a  bent  stem  from  the  mouth  behind  the  soft  palate,  so 
as  to  reach  the  upper  part  of  the  pharynx  and  the  posterior  nares.  In  young 
children  the  teeth  and  stomach  must  1)6  attended  to. 

Chronic  Thickening  of  the  Schneiderian  Membrane  or  Hypertro- 
phic Catarrh. — The  mucous  membrane  of  the  nose  is  not  unfrequently 
chronically  inflamed,  especially  in  strumous  children  ;  that  portion  of  the 
membrane  covering  the  turliinate  bones  becoming  thick,  soft,  and  vascular, 
and  projecting  like  a  broad  fringe  from  their  surface.  It  is  usually  of  a 
liright  red  colour,  and  covered  with  muco-pus  without  offensive  odour. 
This  swelling  at  all  times  produces  snuffling  and  a  peculiar  intonation  of 
voice,  but  increases  in  wet  weather,  and  then  may  become  so  gi-eat  as 
seriously  to  obstruct  the  breathing. 

Nasal  Reflex  Neuroses.  —  Chronic  nasal  catarrh  with  hypertrophic 
changes  in  the  mucous  membrane  occasionally  gives  rise  to  various  reflex 
nervous  phenomena,  amongst  which  may  be  asthma,  spasmodic  sneezing  and 


59° 


DISEASES   OF  THE  NOSE. 


cough,  megrim,  supra-orbital  neuralgia,  vascular  disturbances  of  the  face, 
vertigo,  and  it  is  said  even  epilepsy.  These  are  said  to  be  always  accompanied 
by  hypergemia  of  the  excessively  vascular  tissue  which  exists  in  the  mucous 
membrane  of  the  free  edges  of  the  inferior  and  middle  turbinate  bones.  A 
cure  may  be  effected  by  the  destruction  of  the  swollen  mucous  membrane 
with  the  galvanic  cautery,  or  by  the  application  of  a  strong  caustic,  such  as 
chromic  acid.  There  can  be  little  doubt  that  the  frequency  of  these  reflex 
neuroses  has  been  greatly  exaggerated  by  some  enthusiastic  specialists,  particu- 
larly in  G-ermany,  but  at  the  same  time  the  evidence  that  they  occasionally 
occur  is  practically  conclusive.  In  all  cases,  therefore,  in  which  the  above 
conditions  are  met  with,  the  nasal  cavities  should  be  examined,  and  if  the 
mucous  membrane  covering  the  margins  of  the  turbinate  bones  appears 
swollen  or  thickened,  it  may  be  cauterized  with  a  fair  hope  of  giving 
relief. 

Abscess  occasionally  forms  either  in  the  mucous  membrane  or  on  the 
septum,  and  thus  may  lead  to  necrosis  of  the  cartilages  and  bones,  separation 
of  these,  flattening  of  the  nose,  depression  of  its  bridge,  and  great  deformity. 
These  various  forms  of  abscess,  followed  by  necrosis,  are  commonly  syphilitic, 
and  result  from  softening  gummata  beneath  the  mucous  membrane  or 
periosteum,  and  are  associated  with  ulcers  and  a  foetid  discharge,  which  has 
a  tendency  to  cake  upon  the  surface,  forming  dark  and  rugged  crusts,  con- 
stituting the  condition  known  as  Syphilitic  Ozmm.  A  similar  condition 
may  be  met  with  also  without  any  evidence  of  syphilitic  infection.  This 
most  commonly  occurs  in  strumous  subjects,  and  is  usually  associated  with 
enlargement  of  the  glands  at  the  angle  of  the  jaw.  Such  a  condition  would 
be  described  as  Strumous  Ozana.  Ulceration  in  the  nasal  cavity  may  in  some 
cases  be  consequent  upon  the  irritation  of  decayed  teeth,  producing  disease 
of  the  antrum,  and  escape  of  morbid  secretion  from  this  into  the  cavity  of 
the  nose. 

The  Treatmmt  of  these  conditions  must  be  conducted  by  the  use  of  the 
nasal  douche  or  spray,  followed  by  the  application  of  solution  of  nitrate  of 
silver,  sulphate  of  copper  or  bichloride  of  mercury,  one  or  two  grains  to  the 
ounce.  The  snuff  above  mentioned  will  often  be  found  very  useful.  In 
extreme  cases  it  may  be  necessary  to  destroy  the  hypertrophied  mucous  mem- 
brane covering  the  inferior  and  middle  spongy  bones  by  the  galvanic  cautery 
or  by  the  application  of  some  caustic,  chromic  acid  being  one  of  the  best.  If 
this  is  not  successful,  a  portion  of  the  spongy  bones  may  be  removed  so  as  to 
restore  the  passage  through  the  nose.  In  syphilitic  cases  the  general  treat- 
ment of  syphilis  must  be  carried  out,  iodide  of  potassium  or  mercury  being 
administered  according  to  the  condition  of  the  patient.  In  strumous  cases, 
codliver-oil  and  iodide  of  iron  are  most  useful.  When  necrosis  occurs,  it 
must  be  treated  as  described  below. 

Necrosis  not  unfrequently  occurs  in  the  loose  bony  structures  lying  in  the 
nasal  fossse  or  in  the  nasal  bones  themselves.  In  these  cases  the  septum  nasi 
participates  in  the  morbid  process,  and  commonly  separates  or  is  perforated. 

Xecrosis  may  occur  in  these  situations  either  as  the  result  of  syphilis,  the 
abuse  of  mercury,  or  from  external  injury.  It  is  also  met  with  in  workers 
with  arsenic  or  chromic  salts.  I  have,  however,  seen  cases,  more  particularly 
in  women  and  children,  which  are  not  referable  to  any  of  these  causes,  or 
indeed  to  any  other  external  exciting  cause,  and  in  which  scrofula  was  pro- 
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bably  the  occasion  of  the  disease.  Perforation  of  the  septum  has  also 
been  observed  as  a  congenital  malformation. 

The  presence  of  the  necrosis  maybe  suspected  from  the  great  foetor  that 
infects  the  breath,  of  which  the  patient  himself  is  unconscious  ;  and  its  exist- 
ence may  always  be  positively  determined  by  exploration  of  the  nasal  cavities 
with  a  probe. 

The  Treatment  is  simple,  and  must  be  conducted  on  ordinary  principles. 
If  the  general  health  be  impaired,  or  if  the  disease  be  specific,  appropriate 
constitutional  treatment  must  be  adopted.  The  foetor  may  be  lessened  by  the 
nasal  douclie  and  antiseptic  applications.  As  soon  as  the  bone  is  loosened,  it 
must  be  extracted  with  polypus-forceps,  coming  away  in  soft  black  crumbling, 
offensive  masses.  There  is  often  abundant  haemorrhage  after  this  extraction, 
but  I  have  only  once  seen  serious  trouble  result  from  this  cause.  The  patient, 
who  was  of  intemperate  habits,  suffered  from  extensive  destruction  of  the  hard 
palate  and  bones  of  the  nose.  An  attempt  was  made  to  remove  a  sequestrum, 
when  a  sudden  gush  of  blood  took  place  which  rapidly  proved  fatal,  partly  by 
entering  the  lungs  and  partly  from  syncope.  If  heemorrhage  occurs,  plugging- 
will  in  most  cases  easily  arrest  it. 

In  cases  of  obstinate  oz^na  in  which  necrosis  is  suspected,  or  in  which  tlie 
sequestra  cannot  be  removed  by  the  nostril,  Rouge,  of  Lausanne,  recommends 
that  the  nasal  cavity  should  be  opened  by  an  incision  made  from  the  mouth 
at  the  reflection  of  the  mucous  membrane  from  the  gums  to  the  upper  lip. 
The  cartilages  are  separated,  and  the  septum  cut  through  with  strong  scissors 
sufficiently  to  allow  the  upper  lip  and  nose  to  be  pulled  upwards  for  a  suffi- 
cient distance  thoroughly  to  expose  the  nasal  cavity.  By  removing  sequestra 
in  this  way,  Rouge  cured  several  cases  of  most  obstinate  ozEena.  After  the 
operation  the  nose  is  replaced,  and  no  scar  or  other  deformity  results. 

Calculi,  or  Rhiuoliths,  are  occasionally  met  with  in  the  nasal  fossaj, 
where  they  simulate  foreign  bodies,  and  may  keep  up  considerable  irritation 
and  offensive  discharge  ;  and  here  extraction  may  be  practised  with  a  pair  of 
i'orceps.  But  sometimes  they  are  situated  under  the  mucous  membrane.  In 
two  cases  I  have  dissected  round  calcareous  bodies  of  this  kind,  of  about  the 
size  of  cherry-stones,  from  under  the  mucous  membrane  of  the  ala  of  the 
nostril  in  children. 

Epistaxis,  or  bleeding  from  the  nose,  is  very  common  in  children  and  in 
young  people  about  the  age  of  puberty,  more  particularly  in  girls,  antecedently 
to  the  menstrual  period  ;  it  may  either  be  active  or  passive,  but  is  most 
usually  dependent  on  congestion  of  the  mucous  membrane.  In  the  adult  it 
is  more  serious,  and  it  may  then  be  dependent  on  one  of  two  very  opposite 
conditions — either  on  a  state  of  plethora  with  tendency  to  cerebral  congestion, 
or  on  an  aniemic  and  cachectic  state,  in  which  the  blood  is  thin,  and  does 
not  coagulate  readily.  In  the  first  condition,  it  is  often  a  salutary  relief  to 
the  system,  but  when  occurring  in  cachectic,  anfemic,  and  especially  aged 
people,  it  becomes  of  very  serious  moment  ;  and  the  loss  of  blood  may  be  so 
considerable  that,  unless  active  means  be  adopted,  a  fatal  termination  may 
ensue.  When  epistaxis  proves  iatal,  it  is  by  its  constant  recurrence.  In 
these  cases,  I  believe,  the  nasal  haemorrhage  is  always  associated  with  a 
broken-down  and  unhealthy  state  of  the  constitution,  dependent  upon  chronic 
visceral  mischief,  especially  granular  contracted  kidney  and  cirrhosis  of  the 
liver.    The  worst  and  most  intractable  cases  that  I  have  seen  have  been 
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connected  with  hepatic  disease  and  jaundice.  Epistaxis  is  in  some  cases 
associated  with  purpura ;  more  rarely  it  occurs  in  patients  suffering  from 
haemophilia.  It  is  sometimes  a  prominent  symptom  in  sarcoma  of  the  bones 
of  the  nose. 

Treatment. — Epistaxis  must  not  be  treated '  simply  as  a  local  disease  of  the 
nose.  It  is  usually  only  a  symptom  of  some  constitutional  condition  or 
visceral  disease  that  must  be  remedied  before  the  hemorrhage  can  be  expected 
to  cease.  Hence  it  is  of  the  first  importance  to  treat  on  ordinary  medical 
principles  those  states  of  plethora  or  cachexy  with  which  it  may  be  associated, 
or  those  conditions  of  disease  of  liver  or  of  kidney  that  are  met  with  in  persons 
suffering  from  it. 

In  young  people,  otherwise  healthy,  and  in  slighter  cases,  epistaxis  may 
commonly  be  arrested  by  the  employment  of  ordinary  domestic  means,  such 
as  pinching  the  nostrils  between  the  finger  and  thumb  or  the  application  of 
cold  to  the  nape  of  the  neck  and  forehead.  The  patient  should  be  placed  in 
the  recumbent  position  with  the  arms  raised  above  the  head.  The  return 
of  the  epistaxis  may  be  prevented  by  the  use  of  purgatives,  or  in  girls  by 
attention  to  the  proper  regulation  of  the  menstrual  function. 

In  plethoric  adults  the  flow  should  not  be  too  suddenly  checked,  especially 
if  the  pulse  be  very  hard  and  incompressible.  Should  it  prove  very  abundant, 
dry  cupping  between  the  shoulders,  and  the  ajiplication  of  an  ice-bag  to  the 
forehead,  with  rest,  will  be  required. 

In  anaemic  subjects,  and  in  old  people,  the  hasmorrhage  is  often  dangerous, 
and  requires  the  use  of  active  measures  for  its  suppression.  In  these  cases 
the  following  plan  should  be  adopted.  The  head  should  be  raised,  an  ice-bag 
apphed  to  the  forehead,  complete  quietude  enjoined,  and  gallic  acid  in  ten- 
grain  doses,  or  half-drachm  doses  of  the  tincture  of  ergot  or  of  tincture  of 
liamamelis,  administered  at  frequent  intervals.  Should  the  bleeding  still  be 
profuse  and  continuous,  a  current  of  iced  water  may  be  made  to  flow  through 
the  nose  by  means  of  the  nasal  douche,  or  the  interior  of  the  nose  may  be 
sponged  out  with  a  solution  of  perchloride  of  iron  or  tannin.  Ergotine  maybe 
given  in  three-grain  doses  as  an  injection  into  the  muscles  of  the  back.  If 
the  nose  be  carefully  dried  with  cotton-wool  and  examined  with  a  speculum, 
it  may  happen  that  a  definite  bleeding  point  can  be  seen  to  which  the 
actual  cautery  or  some  styptic  solution  can  be  applied.  If  none  of  these 
means  succeed,  it  will  become  necessary  to  plug  one  or  both  nostrils.  This 
may  be  done  by  carefully  pushing  into  the  nostril  some  strips  of  lint 
soaked  in  a  strong  solution  of  tannic  acid.  Each  strip  should  have  a  string 
attached  to  it  to  make  sure  that  it  is  not  lost  in  the  nasal  cavity.  A 
piece  of  dried  sponge,  having  a  quill  or  a  piece  of  gum  catheter  passed 
through  it  for  breathing  purposes,  may  be  used  instead  of  lint.  Perchloride 
of  iron  should  be  used  only  as  a  last  resource,  as  it  is  apt  to  cause 
ulceration  of  the  mucous  membrane.  Yarious  forms  of  nasal  tampon  have 
been  devised  ;  the  essential  feature  of  all  being  a  thin  india-rubber  bag,  which 
can  be  introduced  in  the  collapsed  state  into  the  nostril  and  distended  with 
air  or  water.  If  any  one  of  these  be  at  hand  it  forms  by  far  the  best  means 
of  plugging  the  anterior  nares. 

Should  the  hgemorrhage  still  continug,  the  blood  passing  back  into  the  throat, 
a.nd  perhaps  being  swallowed,  the  posterior  nares  require  to  be  plugged  as 
■well.    This  operation  should,  however,  be  deferred  until  it  becomes  absolutely 
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necessary  for  the  preservation  of  life.  Plugs  in  the  posterior  nares  behind 
the  soft  palate  are  a  source  of  very  great  distress  to  most  people,  and  in  old 
persons  will  rapidly  cause  exhaustion  by  interference  with  the  breathing  and 
sleep.  I  believe  that  by  attention  to  proper  constitutional  and  by  per- 
severance in  milder  local  treatment  plugging  of  the  posterior  nares  may 
commonly  be  avoided.  AVhen  absolutely  required  it  is  best  done  by  carrying 
a  long  piece  of  strong  whip-cord  along  the  floor  of  the  nose  through  the 
posterior  nares  into  the  pharynx,  by  means  of  Bellocq's  sound  (Fig.  669),  or, 
if  this  be  not  at  hand,  by  threading  the  cord  through  an  elastic  catheter,  and 
carrying  this  into  the  pharynx,  then  seizing  the  cord  as  it  appears  behind  the 
soft  palate,  and  drawing  it  forwards  into  the  mouth,  at  the  same  time  that 
the  catheter  is  taken  out  of  the  nostril.  In  this  way  the  string  will  pass 
througii  the  nose,  round  the  back  of  the  soft  palate,  and  out  of  the  mouth 
(Fig.  670).    To  the  middle  of  the  piece  of  string  that  hangs  out  between  the 


Fig.  OCSi.— Bellocq's  Suuiul.  Fig.  (iTO.— Diagram  of  Plugging  the  Nostril  by  means  of 

Bellocq's  Sound. 


lips,  a  plug  of  lint,  about  the  size  of  the  first  joint  of  the  thumb,  or  better  still, 
a  piece  of  compressed  sponge,  should  be  firmly  tied  :  this  is  then  drawn  up 
into  the  posterior  nares  by  pulling  on  the  end  of  the  Hgature  that  hangs  from 
the  nose,  being  guided  in  its  passage  behind  the  palate  by  the  fingers  introduced 
into  the  mouth.  When  the  bleeding  has  ceased,  it  may  readily  be  withdrawn 
l)y  means  of  the  string  that  hangs  out  of  the  mouth.  As  the  epistaxis  is  -^  ery 
apt  to  recur,  it  is  a  wise  precaution,  when  the  plug  is  removed  from  behind 
the  palate,  to  leave  a  loop  of  string  in  the  nose  and  mouth,  which  may  be 
knotted  and  fixed  by  a  slip  of  plaster  behind  the  ear.  In  this  way  the  plug 
may,  if  necessary,  be  readily  replaced  without  the  necessity  of  re-introducing 
the  sound  or  catheter  through  the  nose. 


TUIMOURS    OF    a?HE    NASAL,  FOSS^ffil. 

Polypus. — Tumours  of  very  different  structure  and  composition  are  met 
with  in  the  nostrils  :  and  to  all  of  those  which  possess  the  common  characters 
of  being  pendulous  and  blocking  up  these  passages,  the  term  Pohjpvs  is  given. 

VOL.  II.  Q  Q 


594 


TUMOURS   OF  THE   JSfASAL  FOSS.E. 


Thus  Surgeons  commonly  speak  of  the  Ben'ujn,  the  Soft,  the  Gelatinous,  or 
3Iucous  Polyp,  as  well  as  the  Sarcomatotis,  or  Fleshy,  and  the  3Ialiynant  Polyp. 
The  term,  however,  should  properly  be  confined  to  a  soft  and  pendulous 
mucous  growth  ;  the  fleshy  and  malignant  polypi  being  mere  varieties  of 
fibrous,  myeloid  or  other  sarcomatous  tumours,  springing  from  the  bones  in 
the  nasal  fossas,  or  from  the  ethmoidal  and  si^henoidal  cells. 

The  true  Mucous  Nasal  Polypus  is  a  soft,  moist,  gelatinous  tumour,  of  a 
greyish-yellow  colour  when  lodged  in  the  nasal  fossEe  ;  but  when  it  descends 
into  the  anterior  nares,  or  beyond  them,  and  is  exposed  to  the  air,  it  becomes 
of  a  reddish-brown  or  purple  tint,  and  somewhat  shrivelled  on  the  surface. 
It  is  usually  lobulated,  pedunculated,  or  bottle-shaped  ;  and  not  very  vascular 
except  at  the  root,  where  it  is  permeated  by  thin- walled  vessels  that  bleed 
freely  on  the  slightest  touch.  In  structure  it  is  soft  and  homogeneous  to 
the  naked  eye.  If  cut  across  and  squeezed  a  large  quantity  of  sticky  fluid 
flows  from  it,  and  the  mass  becomes  reduced  to  a  small  proportion  of  its 
original  bulk.  Mucous  polypi  are  covered  completely  by  mucous  membrane 
with  ciliated  epithelium,  the  cilia  of  which  may  be  seen  in  active  movement 
under  the  microscope  after  removal.  The  mucous  membrane  may  or  may 
not  contain  glands  ;  occasionally  the  surface  is  pitted  by  the  orifices  of 
glands  of  considerable  size.  The  tissue  which  forms  the  bulk  of  the  tumour 
is  composed  of  delicate  bands  of  connective  tissue  separated  from  each 
other  by  an  abundant  mucous  fluid.  Amongst  the  fibres  are  numerous  cells 
either  rounded  or  j^resenting  the  stellate  form  found  in  true  myxomatous 
tissue  (see  Myxoma,  Vol.  I.,  p.  102G).  The  whole  mass  is  a,bundantly 
supplied  with  vessels.  Occasionally  polypi  are  found  growing  from  the  lower 
part  of  the  nares,  covered  with  tesselated  epithelium.  The  tumour  may 
grow  from  any  point  of  the  surface  of  the  turbinate  and  ethmoid  bones,  and 
has  indeed,  though  very  rarely,  been  observed  to  project  into  the  nose  from 
the  frontal  sinuses  and  antrum.  Polypi  most  frequently  grow  from  the 
middle  spongy  bone,  sometimes  from  the  inferior  turbinate  bone,  and  in 
rare  cases  they  are  said  to  have  been  seen  springing  from  the  roof  of  the  nares, 
but  never  from  the  septum.  They  are  usually  numerous  and  of  all  sizes  ;  as 
they  increase  they  commonly  extend  forwards  into  the  anterior  nares,  but, 
when  large,  they  may  be  seen  to  reach  into  the  pharynx,  hanging  down  behind 
the  palate. 

The  Symptoms  occasioned  by  the  presence  of  nasal  polypi  depend  on  the 
interference  with  respiration  and  speech  which  they  occasion.  Respiration 
through  the  affected  nostril  is  impeded,  the  patient  being  unable  to  blow 
through  it  when  directed  to  do  so  ;  and  his  speech  is  thick  and  nasal.  There 
is  snuffling  with  mucous  discharge  from  the  nostril  ;  and  all  these  symptoms 
are  worse  in  damp  than  in  dry  weather.  On  examining  the  interior  of  the 
nose  with  the  nasal  speculum  (Fig.  668),  and  then  directing  the  patient  to 
blow  down,  the  lower  end  of  the  polyp  may  be  distinctly  seen,  and,  if  large, 
will  descend  to  a  level  with  or  even  beyond  the  nasal  aperture.  By  the 
introduction  of  a  probe,  the  size  and  extent  of  the  tumour,  together  with  the 
position  of  its  pedicle,  may  be  readily  ascertained.  As  it  grows,  it  impresses 
changes  on  the  shape  of  neighbouring  bones,  producing  expansion  and  flatten- 
ing of  the  nose  ;  and,  interfering  with  the  flow  of  tears  down  the  nasal 
duct,  occasions  a  watery  st;ite  of  the  eyes,  which,  together  with  the  change  of 
shape  in  the  features,  and  the  peculiar  character  of  voice  and  respiration,  may 
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enable  the  Surgeon  at  once  to  recognize  the  nature  of  his  patient's  disease. 
Polypi  occnr  chiefly  in  young  adults  after  the  age  of  puberty  :  but  tliey  are 
not  unfrequently  met  with  at  later  periods  of  life. 

Their  Causes  are  very  obscure.  Most  commonly  they  are  referred  either 
to  a  blow  or  to  a  prolonged  catarrh.  They  are  more  common  in  women  than 
in  men. 

Diagnosis. — 1 .  Mucous  nasal  polypi  may  be  disfcingnislied  from  rluvnic 
ihickeniiuj  of  the  imicoiis  memhrane  covering  tJie  spongy  hones,  by  the  absence 
in  the  latter  of  any  pedunculated  growth  around  which  a  probe  can  be  passed, 
by  the  florid  red  character  of  the  thickened  membrane,  and  by  the  fact  that 
the  subjects  of  this  thickening  are  almost  invariably  strumous  children.  2.  In 
abscess  of  the  septum,  the  history  of  the  case,  and  the  fact  of  a  polypus  never 
being  attached  to  this  part  of  the  nose,  will  establish  the  diagnosis.  3.  Devia- 
tion of  the  septum  to  one  side  may  be  at  first  a  little  puzzling  ;  but  here  the 
examination  of  both  nostrils,  and  the  discovery  of  a  depression  of  one  side  of 
the  septum  corresponding  to  the  projection  on  the  other,  will  reveal  the  true 
nature  of  the  case.  4.  The  fibrous  and  malignant  tumours  of  the  nostril  will 
be  found  to  differ  sufficiently  in  consistence  and  appearance  from  the  ordinary 
polypi  to  prevent  their  being  confounded  with  them  in  many  cases  ;  yet  in 
some  instances  much  care  will  be  required  in  coming  to  a  definite  opinion  as 
to  their  true  nature.  .">.  In  one  recorded  case  a  meningorele  projecting  into 
the  nasal  cavity  was  mistaken  for  a  polypus. 

Treatment. — The  spontaneous  separation  and  expulsion  of  nasal  polypi  is 
of  rare  occurrence.  I  have,  however,  seen  one  case  in  wliich,  after  the 
assiduous  use  of  chloride  of  zinc  injections,  a  very  copious  discharge  of  large 
sloughy  polypoid  masses  took  place  from  one  nostril  which  had  been  blocked 
up  by  them  for  many  months  previously,  and  from  which  they  had  even 
descended  into  the  pharynx. 

Nasal  polypi  may  generally  be  most  readily  removed  by  avulsion  with 
forceps  ;  occasionally,  but  rarely,  when  they  are  very  large,  with  a  broad  base, 
and  especially  when  they  extend  into  the  throat,  they  require  the  application 
of  the  ecj'aseur.  In  removing  these  growths  by  the  forceps,  instruments  of 
good  length  but  very  slender  construction  should  be  used — those  generally 
sold  are  too  thick  ;  the  interior  of  the  blades  sliould  be  properly  serrated,  and 
have  a  longitudinal  groove,  so  that  the  root  of  the  tumour  may  be  tightly 
grasped.  The  mucous  membrane  should  first  be  rendered  insensible  by  the 
application  of  a  20  per  cent,  solution  of  cocaine  by  means  of  a  camel's  hair 
pencil.  The  patient  should  be  made  to  sit  on  a  rather  low  chair  ;  and,  as 
there  is  generally  a  good  deal  of  bleeding,  a  towel  should  be  pinned  over  his 
clothes,  and  a  basin  placed  before  him  to  receive  the  blood.  The  Surgeon 
then,  having  ascertained  by  the  introduction  of  a  probe,  or  by  means  of  the 
blades  of  the  forceps,  the  situation  of  the  pedicle  of  the  polypus,  grasps  this 
firmly  and  removes  it  with  a  twisting  movement  of  the  hand.  He  proceeds  in 
this  manner,  twisting  off  rather  than  pulling  away  polyp  after  polyp,  until  the 
whole  of  the  nostril  is  cleared,  which  may  be  ascertained  by  examination,  and 
by  directing  the  patient  to  compress  the  sound,  and  to  blow  through  the 
affected,  side  of  the  nose.  The  bleeding,  which  is  often  very  free,  stops  on 
the  application  of  cold  water.  It  seems  to  be  lessened  by  the  use  of  cocaine. 
AVhen  the  bleeding  has  ceased,  the  nose  may  be  dried  with  cotton-wool,  and 
the  stump  of  the  polypus,  if  it  can  be  seen,  may  be  touched  with  nitrate 
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of  silver  or  destroyed  with  the  galvanic  cautery,  to  diminish  the  risk  of 
return.  At  about  the  end  of  a  fortnight  the  patient  should  be  examined 
again,  as  it  not  unfrequently  happens  that  small  polypi,  which  had  been 
prevented  from  descending  into  the  nares  by  the  presence  of  the  larger  ones, 
now  come  down  and  require  removal.  These  procedures  must  be  had  recourse 
to  from  time  to  time,  until  all  tendency  to  fresh  formations  of  this  kind  has 
ceased.  When  the  polypus  is  very  large  and  hangs  down  into  the  pharynx 
the  forceps  may  be  guided  to  its  base  by  the  forefinger  of  the  left  hand  passed 
from  the  mouth  behind  the  soft  palate. 

Polypi  may  also  be  removed  by  the  galvanic  ccraseur.  To  do  this  the  nose 
is  first  rendered  insensible  by  cocaine.  A  speculum  is  then  inserted  and  a 
strong  light  thrown  up  the  nostril.  The  loop  of  wire  is  then  passed  round 
Lhe  polypus  and  tightened  up  on  its  base.  The  current  is  then  turned  on  and 
the  pedicle  is  rapidly  cut  through  without  pain  or  bleeding.  Lai'ge  polypi 
passing  down  into  the  pharynx  may  also  be  removed  by  the  simple  wire- 
ccraseur  or  snare.  The  loop  of  wire  is  passed  through  the  nose  and  expanded 
in  the  throat  by  the  finger  passed  into  the  mouth.  It  is  then  tightened  up 
and  the  pedicle  cut  through.  In  some  instances  the  polypi  attain  a  great 
size,  producing  absorption  of  the  nasal  bones,  and  of  the  nasal  process  of  the 
superior  maxilla.  In  such  cases  it  may  be  necessary,  in  order  to  extract  them, 
to  slit  up  the  nose,  and  clip  away  witli  forceps  the  osseous  surface  from  which 
they  spring. 

Fibrous  Polypus. — Naso-pharyngeal  Fibroma. — The  term  "  fibrous 
polypus  "  is  applied  to  a  fibroma  springing  in  exceedingly  rare  cases  from  the 
l)eriosteum  of  the  bones  entering  into  the  walls  of  the  nasal  cavity,  but  more 
commonly  from  the  base  of  the  skull,  especially  from  the  basilar  process  of 
the  occipital  bone  and  the  under  surface  of  the  body  of  the  sphenoid.  Fibrous 
polypus  is  a  disease  of  early  life,  seldom  commencing  before  the  tenth  year  or 
after  the  twentieth.  As  the  tumour  increases  in  size  it  gradually  fills  the 
upper  part  of  the  pharynx,  and  extends  into  the  posterior  part  of  the  nasal 
cavity.  Its  surface  is  lobulated  and  covered  by  mucous  membrane  ;  it  is  firm 
and  resisting  to  the  touch.  In  the  earlier  stages  its  form  and  size  can  be 
ascertained  only  by  digitnl  examination  from  the  mouth,  the  finger  being  passed 
up  behind  the  soft  palate.  In  the  later  stages  the  tumour  may  be  seen  from 
the  nostrils,  and  may  appear  below  the  soft  palate,  pushing  this  forward  and 
seriously  interfering  with  deglutition  and  finally  with  respiration.  These 
tumours  bleed  freely,  and  may  even  be  fatal  directly  from  loss  of  blood. 
Microscopic  examination  shows  that  they  are  composed  of  fibrous  tissue,  with 
■A  varying  number  of  flattened  or  oat-shaped  cells  between  the  fibres.  They 
usually  contain  large  tortuous  dilated  vessels,  which  form  so  prominent  a 
feature  in  their  structure  that  it  has  sometimes  been  suggested  to  term  the 
growth  fibro-angioma.  When  these  vessels  are  opened  by  ulceration,  or  in  an 
operation  for  removal  of  the  growth,  they  bleed  exceedingly  ireely,  being 
unable  to  contract  or  retract  owing  to  the  density  of  the  structure  in  which 
they  lie. 

The  prognosis  is  extremely  unfavourable.  If  left  unrelieved  these  growths 
usually  cause  death  sooner  or  later  either  by  hfemorrhage  or  by  asphyxia,  or  in 
some  cases  by  erosion  of  the  base  of  the  skull  giving  rise  to  brain  symptoms. 
In  some  instances,  however,  they  cease  growing  and  undergo  diminution  in 
size. 
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The  Treatment  consists  in  their  removal  whenever  this  is  possible.  When 
the  tumour  is  pedunculated  it  may  be  possible  to  pass  the  loop  of  a  galvanic 
<icraseur  or  of  a  common  wire  ecraseur  round  the  pedicle  from  the  nose.  This 
is,  however,  seldom  practicable.  Electrolysis  is  said  to  have  been  successfully 
used  in  the  destruction  of  these  tumours,  but  its  efficacy  is  t-omewhat  doubtful. 
When  any  cutting  operation  is  adopted  it  is  always  safer,  as  great  hfemorrhage 
may  be  expected,  to  do  a  preliminary  tracheotomy  and  to  plug  the  trachea 
with  Trendelenburg's  obturator,  or  to  pass  a  large  sponge  into  the  pharynx, 
otherwise  death  may  be  caused  by  entrance  of  blood  into  the  lungs.  The 
method  generally  recognized  as  being  most  generally  applicable  at  the  present 
day,  is  removal  by  means  of  Paquelin's  red-hot  knife  ;  but  in  order  to  do  this 
it  is  necessary  to  expose  the  tumour  fully,  and  several  plans  have  been  sug- 
gested of  doing  this,  of  which  the  following  are  the  most  important. 

]u  18(:)2  AVilliam  Lawrence  exposed  the  nasal  fosste  for  the  removal  of 
polypi  by  carrying  an  incision  round  the  nose,  commencing  on  one  side  just 
inteinal  to  the  lachrymal  sac  and  terminating  at  the  same  point  on  the  other 
side,  passing  below  between  the  ate  nasi  and  the  upper  lip.  The  alae  nasi 
weie  then  separated  from  the  bone  and  the  nasal  process  of  the  superior 
maxilla  divided  in  the  incision  with  cutting  forceps.  The  septum  being  then 
divi  led,  the  nose  was  turned  upwards.  The  nasal  cavity  is  thus  very  fully 
■exposed  and  the  space  obtained  may  in  some  cases  be  sufficient  for  the 
removal  of  a  naso-pharyngeal  tumour  of  considerable  size. 

Oilier  recommends  a  somewhat  similar  operation,  but  carries  his  incision  in 
the  opposite  direction,  commencing  at  the  ala  on  one  side,  passing  up  the  side 
of  the  nose  to  the  level  of  the  lower  margin  of  the  orbit,  then  across  the 
bridge  and  down  the  opposite  side,  terminating  at  the  ala.  The  nasal  bones 
and  the  nasal  process  of  the  superior  maxilla,  so  far  as  it  is  concerned  in  the 
tumour,  are  then  cut  through  with  a  fine  saw  and  the  nose  turned  downwards, 
by  which  the  upper  part  of  the  nasal  cavity  is  very  fully  exposed.  In  both 
these  methods  the  nose  is  replaced  alter  the  operation  and  very  little  deformity 
results. 

Rouge's  operation  (p.  b\)l)  might  in  some  cases  give  sufficient  access  to  the 
nasal  cavity. 

Maune  of  Avignon  in  1711  attempted  to  reach  these  tumours  from  the 
mouth  by  dividing  the  soft  palate.  Nclaton  extends  the  operation  thus  : 
A  transverse  incision  is  first  made  across  the  hard  palate  at  the  level  of  the 
second  bicuspid  teeth  ;  from  the  middle  of  this  a  second  incision  is  carried 
backwards,  dividing  the  soft  structures  of  the  hard  palate  and  the  soft  palate. 
By  means  of  the  periosteal  elevator  and  scissors  the  two  flaps  thus  formed 
are  separated  from  the  bone  and  turned  downwards  and  outwards,  out  of 
the  way.  The  exposed  part  of  the  hard  palate  is  then  removed  with  a  chisel 
and  mallet,  and  thus  the  posterior  part  of  the  nasal  cavity  and  the  upper  part 
of  the  pharynx  are  brought  very  fully  into  view.  After  the  removal  of  the 
tumour  tlie  flaps  are  united  by  sutures  as  in  the  operation  for  congenital  cleft 
palate. 

Complete  removal  of  the  superior  maxilla  by  Syme,  Flaubert,  and  others, 
has  been  adopted  as  a  preliminary  step  to  removal  of  the  fibrous  tumour  when 
of  unusual  size.  Langenbeck  and  others  have  performed  partial  excisions  of 
the  upper  jaw,  with  replacement  of  the  bone  after  the  operation.  These  pro- 
ceedings are  more  fully  described  in  Chapter  LVI. 
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All  these  operations  are  more  or  less  difficult  and  dangerous,  and  should  not 
be  undertaken  unless  the  tumour  threatens  death  from  its  size  or  from  loss  of 
blood,  or  shows  evident  signs  of  active  growth.  According  to  Le  Fort,  fibroiis 
polypi  tend  to  cease  growing  with  the  growth  of  the  patient,  and  partial 
destruction  of  the  tumour  by  cauterization  or  electrolysis  will  sometimes 
succeed  in  arresting  the  further  progress  of  the  growth. 

Malignant  Nasal  Tumours. — There  is  a  remarkable  connexion  between 
the  ordinary  benign  nasal  polypus  and  tumours  of  a  sarcomatous  or  carcino- 
matous character,  developing  in  the  nasal  cavity.  I  have  several  times  seen 
in  children  and.  young  adults  tumours  of  the  above-mentioned  character 
developing  rapidly  in  the  orbit,  the  sphenoidal  cells,  or  behind  the  superior 
maxilla,  after  the  extraction  of  perfectly  and  anatomically  benign  nasal  polypi. 
The  questions  to  be  solved  are  these  : — Are  these  tumours  the  result  of  the 
irritation  of  the  operation  of  extraction  ?  or  are  they  the  primary  disease 
lying  concealed  in  the  deep  cavities  of  the  face,  the  benign  nasal  polypi  being 
in  reality  secondary,  though  more  apparent,  and  consequent  on  the  irritation 
set  up  by  the  graver  and  yet  latent  tumour  ?  In  whatever  way  future  investi- 
gators may  answer  this,  the  fact  remains  certain,  that  a  connexion  does  exist 
between  the  two  forms  of  disease. 

Tumours  of  rapid  growth,  malignant  in  their  course  (sometimes  called 
malignant  polypus),  either  carcinoma  or  sarcoma,  occasionally  form  primarily 
in  the  middle  of  the  nasal  cavity  or  about  the  posterior  nares.  They  grow 
rapidly,  with  great  expansion  of  the  bones,  much  discharge,  often  extreme 
tensive  pain,  and  often  excessive  hEemorrhage.  They  attack  children  and 
persons  advanced  in  life.  A  tumour  of  this  kind  may  be  developed  in  dif- 
ferent situations.  Thus,  in  some  cases,  it  extends  into  the  pharynx  behind 
the  soft  palate,  giving  rise  to  a  naso-pharyngeal  tumour ;  in  others  it  has  a 
tendency  to  protrude  through  the  nasal  or  lachrymal  bones,  occasioning- 
obstruction  of  the  nostril,  divergence  and  protrusion  of  the  eye-ball,  with 
disturbance  of  vision,  and  severe  neuralgic  pains  in  the  head  and  face,  forming 
in  this  case  a  naso-orbital  tumour.  If  the  growth  is  a  carcinoma,  the  glands 
under  the  angle  of  the  jaw  soon  become  enlarged.  These  growths,  especially 
when  occurring  in  young  people,  speedily  prove  fatal.  Death  may  occur  in 
various  ways,  according  to  the  nature  of  the  growth  and  the  dii-ection  of  its 
development :  by  haemorrhage  ;  by  the  implication  of  the  brain  ;  by  asphyxia  ; 
or  by  constitutional  cachexy. 

Treatment. — It  is  seldom  that  anything  very  effectual  or  permanent  can 
lie  done  by  operation  ;  and  it  should  be  borne  in  mind,  that  some  of  the 
malignant  growths  which  project  into  the  nostrils  take  their  origin  from  the 
sphenoidal  or  ethmoidal  cells,  or  even  from  within  the  cranium,  and  that  the 
nasal  portion  is  only  the  external  protrusion  of  a  deeply-seated  tumour. 
Should  the  tumour  be  slow  in  its  growth,  with  an  absence  of  secondary 
deposits,  the  Surgeon  may  endeavour  to  extirpate  it  by  laying  open  the  side 
of  the  face  freely,  making  an  incision  from  the  inner  angle  of  the  eye  down 
the  side  of  the  nose,  and  then  across  the  cheek,  dissecting  up  this  triangular 
flap,  cutting  across  the  superior  maxilla  above  the  line  of  the  alveoli,  with  a 
narrow-bladed  saw  and  cutting-forceps,  and  hen  in  a  similar  way  into  the 
orbit  beyond  and  through  the  nasal  bones,  and  the  nasal  process  of  the  superior 
maxilla  above  the  tumour,  and  thus  extirpating  the  growth.  In  this  operatioii 
there  is  often  free  bleeding,  which  may  be  arrested  'by  the  actual  cautery. 
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wliich  has  tlie  addiLional  advantage  of  destroying  any  portions  of  tlie  tumour 
left  beliind  in  the  irregular  cavities  of  this  region.  In  other  cases  it  may  be 
])ossible  to  exjjose  the  tumour  sufficiently  by  Ollier's  or  Lawi'ence's  operation. 
Whenever  the  upper  part  of  the  pharynx  is  free,  it  should  be  plugged  before 
commencing  the  operation  Ijy  a  sponge  passed  behind  the  soft  palate  in  the 
way  already  described  (p.  O;);^).  It  must  not  be  r-oo  large,  lest  it  push  the 
soft  palate  forwards  against  the  tongue  and  impede  respiration. 

Naso-Orbital  Tumours  commence  in  the  upper  part  of  the  nasal  fossa  or 
in  the  ethmoidal  cells,  perforate  the  thin  inner  wall  of  the  orbit  and  extend 
into  the  interior  of  that  cavity,  displacing  the  eye  forwards,  downwards, 
outwards.  Vision  is  often  but  little,  if  at  all,  disturbed.  The  nostril  on  the 
affected  side  is  blocked  uj)  by  a  polypoid  growth.  But  the  outline  of  the 
superior  maxilla  and  of  the  hard  palate  is  normal,  no  projection  of  the  bone, 
in  whole  or  in  part,  being  perceptil)le.  In  fact,  the  disease  and  the  deformity 
produced  by  it  occupies  a  part  of  the  face  which  is  above  a  horizontal  line 
drawn  across  the  check  on  a  level  with  the  upper  or  orI)ital  border  of  the 
superior  maxilla.    The  disease  always  com- 


mences i)rimarily  in  the  nose  or  in  the 
cavities  contiguous  to  it,  and  the  extension 
into  the  orbit  may  not  occur  for  many 
months. '  It  occurs  at  all  periods  of  life, 
from  early  childhood  to  commencing  old 
age.  At  first  it  may  present  the  ordinary 
characters  of  a  simple  nasal  polypus.  This 
is  removed,  recurs  rapidly,  is  again  re- 
moved, with  much  hgemorrhage,  and  then 
the  orbital  im})lication  is  developed. 

The  Diagnosis  of  the  naso-orbital  from 
the  naso-pharyngeal  tumour  may  be  made 
by  the  displacement  of  the  eyeball  and 
absence  of  all  tumour  behind  the  soft 


palate  in  the  first  case;    whilst,  in  the  Fig.  on. -Naso  Orbital  Tumour, 

naso-pharyngeal,  the  orbit  is  intact,  the 

upper  part  of  the  pharynx  being  occupied  by  the  growth,  and  the  superior 
maxilla  possibly  pushed  bodily  forwards  or  to  one;  side.  In  the  naso-orbital 
tumour,  the  deformity  is  above  the  horizontal  line  of  the  upper  edge  of  the 
superior  maxilla  ;  in  the  naso-pharyngeal,  it  is  below  this. 

The  nature  of  the  tumour  varies.  It  is  usually  a  large  or  small  spindle- 
celled  sarcoma,  but  it  may  be  a  squamous  carcinoma. 

Treatment. — The  operation  for  the  removal  of  naso-orbital  tumour  may  be 
done  as  follows  :  An  incision  should  be  made  from  the  root  of  the  nose, 
directly  down  along  the  side  and  round  the  ala,  so  as  to  open  the  nasal  cavity. 
The  soft  parts  on  the  orbital  side  of  this  eat  are  then  dissected  down  into  the 
orbit.  One  blade  of  a  cutting  forceps  being  passed  into  the  nose,  along  the 
outer  border  of  the  nasal  bone,  the  articulation  between  this  and  the  nasal 
[irocess  of  the  superior  maxilla  is  cfit  through.  An  oblique  cut  upwards  should 
then  be  made  across  the  nasal  process  of  the  superior  maxilla  deeply  into  the 
orbit,  the  cut  bones  widely  separated,  and  the  nose  turned  completely  over 
to  the  soinul  side  of  the  face.  The  tumour  at  the  nasal  side  of  the  orbit  may 
How  be  i'elt.  the  eye  being  held  to  the  outer  side  and  protected  with  a  retractor. 
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The  orbital  tumour  may  now  be  enucleated  with  the  finger  and  curved  scissors. 
The  nostril  is  then  cleared  by  means  of  a  polypus-forceps.  The  bleeding  should 
be  arrested  by  plugging  ;  and,  after  all  the  morbid  growth  has  been  fairly 
extirpated,  the  nose  should  be  pushed  back  and  moulded  into  shape.  The 
soft  parts  are  then  brought  together  with  a  few  points  of  suture.  As  in  all 
similar  operations,  the  posterior  nares  must  be  plugged  to  prevent  the  blood 
finding  its  way  into  the  trachea. 

Occasionally  the  disease  has  extended  into  the  integuments  at  the  inner 
angle  of  the  eye.  Then  the  operation  becomes  more  complicated.  The 
following  cases,  operated  on  by  me  at  Uni-^ersity  College  Hospital,  are  good 
illustrations  of  this  operation. 

The  first  case  was  one  of  carcinoma,  springing  deeply  from  the  ethmoidal 
cells,  passing  out  through  the  lachrymal  bone  and  the  orbital  plate  of  the 
ethmoid  into  the  orbit,  l)locking  up  the  right  nostril,  and  extending  some  way 
down  the  cheek,  overlying  the  superior  maxilla.  It  was  growing  rapidly  in  a 
woman  44  years  of  age,  and  required  extensive  removal  of  the  bony  structures 
in  the  situation  from  which  it  sprang. 

The  next  case  was  one  of  a  woman  (i4  years  of  age,  in  whom  a  sarcoma 
developed  with  great  rapidity  in  the  situation  of  the  lachrymal  sac,  invading 
Ihe  nose  and  orbit,  and  destroying  the  upper  and  inner  part  of  the  superior 
maxillary  bone.  The  eye  was  pushed  outwards,  the  eyelids  became  implicated 
in  their  nasal  third,  and  an  ulcerated  opening  formed  over  the  centre  of  the 
tumour.  Its  growth  was  attended  by  very  severe  tensive  pain.  The  operation 
consisted  in  dissecting  away  the  diseased  part  of  the  integument,  including 
the  nasal  third  of  each  eyelid,  then  turning  down  a  flap  from  the  cheek  and 
cutting  away  with  forceps  the  osseous  structures,  including  the  inner  j^art  of 
the  floor  of  the  orbit,  a  considerable  portion  of  the  superior  maxilla,  and  part 
of  the  nasal  bones.  In  order  to  repair  the  gap  made  by  the  removal  of 
diseased  skin  at  the  side  of  the  nose  and  by  the  removal  of  so  large  a 
portion  of  the  eyelids,  a  flap  of  integument  was  dissected  off  the  bridge  of  the 
nose  and  drawn  over  the  aperture,  to  the  edges  of  Avhich  and  to  the  eyelids 
it  was  fixed  by  metallic  sutures.  Good  union  took  place,  and  the  patient 
made  an  excellent  recovery.  The  immediate  effect  of  the  operation  in  both 
these  cases  was  to  relieve  the  patient  of  the  agonizing  pain,  previously 
occasioned  l:)y  the  tension  in  the  bones  of  the  face  produced  by  the  growth  of 
the  tumour. 

Busch  has  described  a  case,  in  which  the  patient,  a  man  aged  78,  had  a 
malignant  tumour  of  the  size  of  a  fist,  occupying  the  middle  of  the  face.  The 
symptoms  at  the  commencement  were  those  of  nasal  polypus.  In  removing  it, 
it  was  necessary  to  cut  close  to  the  cribrifoiun  plate  of  the  ethmoid  bone,  and 
as  far  back  as  the  posterior  nares.  A  flap  of  skin  was  transplanted  from  the 
forehead,  not  so  much  to  form  a  new  nose  as  to  cover  in  the  cavity  left.  The 
patient  was  able  to  leave  the  hospital  in  a  few  weeks. 

Columnar  Papilloma. — I  have  once  met  with  this  form  of  growth  in  the 
nasal  fosste  in  a  lady  past  sixty.  It  grew  from  the  roof  of  the  nasal  cavity, 
and  formed  a  mass  blocking  the  nostrils  and  projecting  into  each  orbit 
laterally.  Much  relief  was  obtained  for  a  time  by  removing  the  projecting 
part  of  the  tumour  by  avulsion  with  polypus-forceps,  but  the  growth  soon 
returned.  A  second  operation  was  performed,  but  death  took  place  on  the 
third  day  from  septic  meningitis.    The  jws^mor/ewi  examination  showed  that 
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the  cribriform  plate  bad  been  absorbed  by  the  pressure  of  the  growth  which 
liad  come  directly  in  contact  with  the  dura  mater.  The  cause  of  death  was  a 
small  rent  in  the  membrane.  The  tumour  was  papillary  in  structure,  and 
covered  with  non-ciliated  columnar  epithelium.  Sections  of  the  growth  under 
the  microscope  closely  resembled  those  of  papillary  growths  from  the  rectum. 
The  effect  produced  by  the  growth  on  the  surrounding  parts  seemed  merely 
the  result  of  pressure  and  not  of  infiltration,  consequently  the  growth  may  be 
regarded  rather  as  a  papilloma  than  a  columnar  carcinoma. 

The  Frontal  Sinuses,  though  rarely,  are  occasionally  the  seat  of  disease. 
Abscess  may  form  here,  with  much  pain  and  expansion,  and  possibly  caries  of 
their  anterior  wall,  attended  with  the  local  signs  of  inflammation  and  with 
danger  of  concomitant  inflammation  of  the  membranes  of  the  brain.  In  such 
circumstances  it  may  be  proper  for  the  Surgeon  to  remove  with  a  trephine  the 
anterior  wall  of  the  sinus,  and  thus  give  exit  to  the  retained  pus.  In  other 
instances  the  anterior  wall  of  the  sinus  may  be  necrosed  and  perforated,  the 
aperture  being  felt  under  a  puffy  tumour  of  the  scalp.  Here  also  the  trephine 
is  required.  Distension  with,  serous  fluid  has  been  described  as  having 
occurred  in  some  cases.  There  are  a  few  cases,  recorded  in  surgical  writings, 
of  Polypi  springing  from  these  sinuses,  and  finding  their  way  down  into  the 
nose  after  producing  expansion  of  it  and  much  inconvenience.  Here  likewise, 
the  propriety  of  trephinino-  and  so  extracting  the  morbid  mass  would  have  to 
be  considered. 

DISEASES    OF    THE  CHEEKS. 

The  chief  diseases  met  with  in  the  cheeks  are,  Xievi  (p.  (liJ),  Atheromatous 
Oysts  (Vol.  I.,  p.  lOOG),  Subcutaneous  Tuberculous  Abscesses  (Vol.  I.,  p.  10'.V2), 
Primary  Syphilitic  Sores  (Vol.  I.,  p.  Tertiary  Syphilitic  Ulcers  (Vol.1., 

p.  11411),  Lupus  (Vol.  II.,  p.  [>),  Squamous  Carcinoma  (Vol.  I.,  p.  lOCi'J),  and 
Rodent  Ulcer  (Vol.  II.,  p.  10).  The  symptoms  and  treatment  of  all  these 
affections  have  already  been  described.  On  the  inner  surface  of  the  cheek 
mucous  cysts,  which  can  easily  be  dissected  out  from  the  inside,  are  not  un- 
common. Epithelioma  also  is  not  rare.  Malignant  tumours  affecting  the 
whole  thickness  of  the  cheek  can  seldom  be  operated  on  with  any  advantage. 

Salivary  Fistula. — One  of  the  most  troublesome  surgical  affections 
situated  iu  the  cheek  is  Salivary  Fistula,  occurring  in  consequence  of  injury, 
abscess,  or  operation,  by  which  the  parotid  gland  or  duct  has  been  opened,  so 
us  to  cause  a  trickling  of  saliva  through  the  external  aperture  made  into  it. 
The  flow  of  saliva  in  these  cases  is  always  to  a  great  extent  and  often  entirely 
intermittent,  ceasing  in  the  interval  between  meals,  and  becoming  very  abun- 
dant during  mastication. 

The  TreaiinciLt  is  by  no  means  satisfactory,  the  attempt  at  union  of  the 
opening  in  the  cheek  being  frustrated  by  the  escape  of  saliva  through  it.  If 
the  fistula  be  very  small  and  recent,  the  electric  cautery  may  be  employed  with 
success  ;  or  the  external  aperture  may  be  touched  from  tune  to  time  with  a 
pointed  stick  of  nitrate  of  silver.  Should  these  means  fail,  the  fistula  having 
become  chronic,  operative  measures  will  be  required.  The  closure  of  an  old 
salivary  fistula  in  the  cheek  is  a  very  troublesome  matter.  In  these  cases  the 
duct  appears  to  be  obstructed  or  partially  closed  ;  and  it  is  useless  to  attempt 
to  occlude  the  opening  in  the  cheek  until  a  proper  aperture  has  been  made 
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into  the  mouth  ;  the  escape  of  a  few  drops  of  saliva  through  the  fistulous 
opening-  rendering  the  attempt  to  close  it  completely  nugatory.  The  plan  of 
treatment  which  I  have  found  to  answer  best  is  a  modification  of  Desault's. 
It  consists  in  passing  a  small  hydrocele  trochar  into  the  fistula  in  the  cheek, 
pushing  this  obliquely  forwards  and  inwards  into  the  mouth,  as  nearly  as 
possible  in  the  direction  of  the  parotid  duct,  withdrawing  the  trochar,  and  then 
passing  a  horsehair  seton  through  the  cannula,  so  as  to  bring  one  end  out  of 
the  mouth,  and  the  other  through  the  fistula  in  the  cheek.  The  cannula  is 
then  withdrawn,  and  the  seton  tied  loosely.  It  should  be  left  in  for  about 
three  weeks,  so  as  to  establish  a  sinus  into  the  mouth.  It  is  then  to  be  cut 
and  withdrawn,  and  the  sinus  in  the  mouth  kept  patent  by  the  daily  introduc- 
tion of  a  probe,  by  leaving  a  small  piece  of  gum  catheter  in  it,  or,  if  it  show 
much  disposition  to  close,  by  the  introduction  of  a  laminaria  tent.  In  this 
way  the  saliva  is  diverted  from  the  external  opening  and  made  to  flow  into  the 
mouth.  The  external  aperture  in  the  cheek  may  now  be  closed  by  touching 
its  edges  with  a  pointed  stick  of  nitrate  of  silver  or  the  galvanic  cautery  ;  or, 
if  large,  they  may  be  pared  and  stitched  together. 

DISEASES    OF    THE  LIPS. 

Congenital  Malformation  of  the  laips  is  of  common  occurrence.  Gon- 
fienital  contrai  tion,  or  even  complete  closure  of  the  orifice  of  the  mouth,  has 
been  met  with  at  birth  ;  such  a  conditiou  must  be  remedied,  according  to  cir- 
cumstances, by  the  skill  of  the  Surgeon.  The  opposite  condition  is  also  occa- 
sionally observed,  the  opening  of  the  mouth  extending  on  one  side  too  far  into 
the  cheek,  constituting  the  condition  known  as  Macrostoma.  It  must  be 
remedied  by  a  plastic  operation.  By  far  the  most  common  malformation, 
however,  is  the  condition  termed  Hai-e-lip,  which  will  be  noticed  in  detail  in 
the  chapter  on  the  Plastic  Surgery  of  the  Face  and  Mouth. 

Hypertrophy  to  a  great  e.xtent  occasionally  occurs  in  either  or  in  both 
lips.  It  is  especially  common  in  the  upper  lip  in  scrofulous  children,  forming 
the  condition  known  as  "  strumous  lip."  It  is  often  of  an  oedematous 
character,  being  kept  up  by  the  irritation  of  fissures  or  cracks  ;  if  so,  these 
must  be  cured,  when  the  size  of  the  lip  will  gradually  diminish.  Sometimes, 
however,  it  becomes  permanent,  continuing  after  the  cure  of  the  fissure  ;  in 
these  circumstances  it  may  be  necessary  to  excise  an  elliptical  portion  of  the 
mucous  membrane  of  the  lip  in  a  horizontal  direction,  and  then  to  bring  the 
edges  together  by  means  of  sutures. 

Ulceration  is  not  unfrequently  met  with  on  the  prolabium,  frequently  of  a 
simple  character,  though  chronic.  It  is  often  dependent  on  a  disordered  state 
of  the  digestive  organs.  It  will  commonly  yield  to  the  application  of  nitrate 
of  silver,  to  proper  constitutional  treatment  having  for  its  object  the  improve- 
ment of  the  digestion,  and  in  very  chronic  cases  to  the  administration  of  the 
preparations  of  arsenic. 

Primary  Syphilitic  Sores,  communicated  by  kissing,  are  by  no  means 
uncommon  on  the  lips.  Their  peculiar  character  has  already  been  described 
(Vol  I.,  p.  1128). 

Cysts  and  Nsevi. — The  lips  may  be  the  seat  of  cysts  and  erectile  tumours, 
requiring  extirpation  by  the  knife  or  ligature.  In  dealing  with  these,  the 
Surgeon  must  be  guided  by  the  circumstances  of  the  individual  case  ;  but  he 
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sliould,  if  possible,  avoid  cutting  through  the  whole  thickness  of  the  lip  ;  and, 
if  compelled  to  do  so,  he  must  act  as  will  be  described  in  speaking  of  cancer 
of  this  region.  (Seep.  605.)  These  growths  most  frequently  occur  on  tlie 
lower  lip. 

Cysts  are  usually  small  and  transparent,  with  thin  walls,  containing  a  glairy 
straw-coloured  fluid.  These  should  always  be  dissected  out  ;  mere  excision  of 
a  portion  of  the  wall  being  followed  by  recurrence  of  the  disease. 

N(eri  of  the  lip  and  their  treatment  have  already  been  fully  described  (p.  77). 

Warty  Growths  are  common  on  the  lip,  and  are  apt  after  existing  some 


Fig,  672. — Extensive  Warty  Eiiitlieliuiiia  Fig.  673. — Lines  of  Incision  for  Removing 

of  the  Lip.  V-sliaped  Piece  of  Lip. 

time  to  become  carcinomatous.  Sometimes  crusts  of  epithelium,  forming 
horn-like  projections,  are  developed  on  the  surface.  They  are  best  treated  by 
early  removal,  no  local  application  being  of  much  use,  and  the  danger  of  their 
becoming  malignant  being  very  considerable. 

'Squamous  Carcinoma. — The  structure  of  epithelioma  has  been  so  fully 
described  in  Vol.  I.,  p.  loB?,  that  it  need  not  detain  us  here. 

Epithelioma  of  the  lip  commences  either  as  a  warty  growth,  which  gi'adually 


Fig.  07+.  — Epitliflionia  of  Lower  Li)i  ;  Fig.  (575.— Lip  after  removal  of 

Liue.s  of  Incision.  Epithelioma. 


ulcerates,  or  as  an  indurated  crack  or  fissure,  the  edges  of  which  have  a  ten- 
dency to  spread.  The  submaxillary  lymphatic  glands  tend  to  become  early 
involved  ;  and  the  disease,  if  unrelieved  by  operation,  will  eventually  prove 
fatal  by  the  pain,  exhaustion,  and  constitutional  irritation  thus  induced.  The 
disease  almost  invariably  occurs  in  men,  and  in  the  lower  lip  ;  I  have  never 
met  with  a  case  affecting  the  lower  lip  of  a  woman.  It  is  met  with  after 
the   middle   period  of  life.     ()f   twenty  consecutive   cases   in   which  I 
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operated,  and  of  which  I  have  notes,  thirteen  were  above  sixty,  and  six  between 
fifty  and  sixty  years  of  age  ;  in  one  case  only  did  the  disease  occur  under 
thirty.  This  disease  is  at  first  entirely  local,  often  being  induced  by  some 
irritation,  as  by  a  rugged  broken  tooth,  or  by  smoking  a  clay-pipe ;  and  when 
completely  removed  it  does  not,  I  believe,  very  commonly  recur.  At  least,  of 
the  very  many  patients  that  have  been  operated  upon  at  the  University 
College  Hospital,  1  have  known  but  few  to  return  with  a  recurrence  of  the 
disease  ;  I  cannot,  therefore,  but  come  to  the  conclusion  that  the  operation 
for  epithelioma  of  the  lower  lip  frequently  rids  the  patient  permanently  of 
his  disease. 

When  return  does  take  place,  it  is  not  always  in  the  cicatrix  or  in  the 
adjacent  glands.  I  have  seen  recurrence  at  the  angle  of  the  mouth  and  inside 
the  cheek  of  the  side  opposite  to  that  on  which  the  primary  disease  had  declared 


Fig.  070.— Extensive  Epitliflioiiia  of  tlie  Lip  :  Fig.  077.— Epithelioma  of  Lower  Lip  involving 

Lines  of  Incision.  '     Jaw,  successfully  rerao\'e(l  (Heatli). 


itself  and  been  removed,  and  this  not  till  three  or  four  years  after  the  operation. 
In  these  cases  the  tumour  was  probably  a  fresh  primary  growth. 

When  the  glands  are  enlarged,  the  advisability  of  operating  will  depend 
upon  the  extent  of  the  glandular  implication.  It  must  be  remembered  that 
the  internal  organs  are  affected  in  epithelioma  only  in  exceptional  cases,  and 
thus  we  may  hope  occasionally  to  cure  the  patient  permanently  even  after 
implication  of  the  lymphatic  glands.  If  merely  the  submaxillary  lymphatic 
glands  are  enlarged,  they  should  be  fully  exposed  by  a  curved  incision  carried 
from  near  the  symphysis  to  the  level  of  the  hyoid  bone  and  back  to  the  edge 
of  the  sterno-mastoid.  The  facial  artery  and  vein  will  probably  be  divided, 
and  sometimes  it  is  necessary  to  remove  the  submaxillary  gland  which  may  be 
implicated  by  extension  from  the  neighbouring  lymphatic  glands.  A  gland 
must  also  be  sought  for  between  the  genio-hyoid  muscles.  If  enlarged  glands 
can  be  felt  beneath  the  sterno-mastoid,  it  is  rarely  wise  to  operate,  as  these  can 
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seldom  be  safely  removed  owing  to  their  adhesion  to  the  carotid  sheath.  If 
the  glands  are  extensively  adherent  to  the  skin,  no  operation  should  be 
attempted. 

Operation. — When  once  the  true  nature  of  the  disease  has  been  ascer- 
tained, the  operation  should  be  performed  Avithont  delay  ;  but  before  it  is  done 
it  is  well  that  any  very  prominent  or  broken  tooth  should  be  removed,  and 
the  tartar  cleaned  away  from  the  incisors.  The  operation  requires  to  be  some- 
what modified,  according  to  the  situation  and  extent  of  the  affection  (Fig.  074). 
If  this  be  tolerably  limited,  a  V-shaped  cut,  extending  widely  round  it,  and 
carried  sutficiently  low  to  include  any  indurated  prolongation  in  the  lymphatics, 
should  be  made  :  the  edges  of  the  cut  should  then  be  brouglit  together  by 
two  hare-lip  pins  with  a  twisted  suture,  as  in  the  case  of  a  simple  liaredip, 
or  with  silver-wire  sutures.  "When  the  disease  occupies  a  considerable  longi- 
tudinal extent,  but  does  not  dip  down  very  deeply,  a  slice  of  the  lip  should  be 
shaved  off",  including  the  whole  of  the  morbid  structure  ;  and  it  is  often 
surprising,  in  these  circumstances,  to  observe  how  the  tissues  of  the  lip  will 
speedily  rise  to  their  natural  level,  no  material  deformity  being  left  (Fig.  (!75). 
In  some  cases  the  disease  occupies  a  square  surface,  and  then  it  is  necessary 
to  excise  a  portion  of  the  lip  ;  when  this  is  done  a  considei'able  gap  is  left, 
requiring  to  be  filled  by  some  plastic  operation  of  the  kind  that  will  be  con- 
sidered in  a  subsequent  chapter,  which  maybe  most  conveniently  done  at  the 
time  when  the  excision  is  pei-formed.  When  the  disease  occurs  at  the  angle  of 
the  mouth,  it  assumes  a  more  intractable  character  than  when  affecting  the  free 
part  of  the  lip.  The  same  operation — that  of  free  excision — may  be  applied  to 
it  here  as  in  the  former  case  ;  but  with  less  prospect  of  success.  Should  the 
disease  be  as  extensive  as  in  Fig.  ()7G,  the  lines  of  incision  must  be  so  planned 
as  completely  to  surround  and  to  isolate  it. 

C.  Heath  has  very  successfully  extended  this  operation  to. cases  in  which 
the  cancer  of  the  lip  had  invaded  the  gum,  and  had  involved  the  lower  jaw, 
by  removing  a  portion  of  the  implicated  bone,  together  with  the  disease  in 
the  soft  parts.  Fig.  (177  gives  a  good  idea  of  the  cases  to  which  this  operation 
is  applicable. 

DISEASES    OF    THE    PAROTID  GLAND. 

Mumps  tir  Parotitis  is  an  acute  specific  disease,  the  local  manifestation 
of  which  is  inflammation  of  the  parotid  and  sometimes  of  the  other  salivary 
glands.  It  is  common  in  children,  though  it  not  uufrequently  occurs  in 
adults.  It  is  highly  infectious,  and  frequently  epidemic  ;  and,  as  in  the  other 
acute  specific  diseases,  one  attack  generally  protects  the  patient  from  the 
disease  for  the  rest  of  his  life.  It  has  an  incubative  period  of  from  two  weeks 
to  twenty-two  days,  but  three  weeks  is  the  most  common  time.  It  commences 
usually  with  some  febrile  disturbance  and  malaise  lasting  about  twenty-four 
hours,  but  this  may  be  wanting.  At  the  end  of  that  time  one  parotid  gland 
liecomcs  swollen  and  painful ;  the  swelling  continues  to  increase  till  about 
the  fourth  day,  at  which  time  it  reaches  from  the  zygoma  to  the  angle  of 
the  jaw.  The  swollen  socia  parotidis  can  usually  be  clearly  felt  over  the 
luasseter  and  forms  a  valuable  diagnostic  sign,  distinguishing  parotitis  from 
inflammation  of  the  lymphatic  glands  behind  the  jaw.  AVhen  the  swelling  is 
at  its  height,  mastication  is  extremely  painful.  There  is  usually  elevation  of 
temperature,  reaching  10-2'  F.  or  ]0;^>°  F.    When  one  gland  begins  to  subside 
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that  on  the  opposite  side  usually  begins  to  swell  and  runs  the  same  course  ; 
but  occasionally  both  glands  swell  simultaneously.  Suppuration  rarely,  if 
ever,  takes  place,  unless  it  be  in  the  lymphatic  glands  of  the  neighbourhood. 
As  the  parotid  affection  subsides,  but  sometimes  simulfcaneonsiy  with  it, 
inflammation  of  the  testicle  in  the  male,  or  of  the  ovary  in  the  female,  may 
take  place.  Inflammation  of  the  breast  and  labia  has  also  been  described. 
These  so-called  metastases  are  very  rare  in  children.  The  orchitis  is 
frequently  followed  by  partial  or  complete  atrophy  of  the  testicle  ;  but 
fortunately,  as  the  disease  scarcely  ever  aflPects  both  sides,  sterility  rarely 
results.  Inflammation  of  the  membranes  of  the  brain  has  been  said  to  have 
been  met  Avith  as  a  complication  of  mumps. 

The  Trealmmt  of  this  affection  is  simple.  Lf  it  be  severe,  the  application 
of  hot  fomentations  and  the  administration  of  salines,  and,  when  the  aff'ection 
is  on  the  decline,  frictions  with  camphorated  oil,  will  hasten  its  resolution. 
The  orchitis  must  be  treated  with  hot  fomentations,  belladonna  and  rest. 

Parotitis  after  injury  or  Disease  of  the  Abdomen  or  Pelvis. — 
Inflammation  of  the  parotid  gland,  frequently  terminating  in  suppuration,  has 
long  been  known  to  be  a  not  uncommon  complication  of  injuries  of  the 
abdomen  and  pelvis,  and  has  usually  been  regarded  as  pja3mic.  Stephen  Paget 
has,  however,  shown,  by  a  careful  analysis  of  loi  such  cases,  that  this  explana- 
tion is  not  altogether  satisfactory.  Of  the  lUl  'cases,  10  followed  injuries  or 
diseases  of  the  urinary  tract  ;  18  injuries  or  dii<eases  of  the  alimentary  canal  ; 
23  injuries  or  inflammation  of  the  abdominal  wall,  peritoneum  and  pelvic 
cellular  tissue  ;  and  50  injuries,  diseases  or  operations  on  the  generative 
organs  ;  27  of  these  being  operations  on  the  ovary.  After  a  very  prolonged 
search  S.  Paget  succeeded  in  finding  only  18  cases  of  secondary  parotitis 
arising  from  operation  or  injuries  of  other  parts  of  the  body,  and  in  all  of 
these  it  merely  formed  a  part  of  general  pytemia.  In  the  histories  of  the 
101  cases  the  presence  of  septicaemia  or  pyaemia  is  mentioned  in  only  l.j,  and 
in  7  only  of  tlie  fatal  cases  were  secondary  centres  of  suppuration  found  else- 
where. The  inflammation  of  the  parotid  commences  at  very  varying  periods 
after  the  operation  or  injury  of  which  it  formed  a  complication.  In  78  cases 
in  which  the  fact  was  definitely  recorded  suppuration  occurred  in  45,  the 
remainder  undergoing  resolution.  As  a  rule  the  parotitis  was  not  accompanied 
by  very  severe  fever,  and  rigors  were  very  rare.  Of  the  101,  37  died,  13  from 
septicaemia  or  pysemia  and  the  rest  from  various  causes  not  directly  connected 
with  the  parotitis.  The  treatment  in  mild  cases  consists  in  the  external 
application  of  belladonna  and  hot  fomentations.  If  suppuration  threatens,  it 
should  be  anticipated  by  a  free  incision  into  the  gland.  The  explanation  of 
this  curious  association  of  parotitis  with  injuries  of  the  abdomen  and  pelvis 
cannot  be  given  in  the  present  state  of  our  knowledge. 

Tumours. — Tumours  of  the  parotid  gland  itself  are  not  so  frequent  as 
those  situated  upon  it  or  in  its  vicinity.  The  tumuurs  met  with  in  this 
region  may  be  simple  or  malignant.  The  simple  tumours  most  frequently 
present  a  peculiar  structure  rarely  met  with  in  any  other  part  of  the  body. 
They  consist  of  mixed  cartilage,  fibrous  tissue,  myxomatous  tissue,  and  glan- 
dular tissue,  imperfectly  resembling  that  of  a  racemose  gland.  When  small  they 
are  firm,  and  somewhat  elastic  to  the  feel,  smooth  or  sHghtly  lobulated  on  the 
surface,  and  freely  movable  on  the  parts  beneath.  As  they  increase  in  size 
flactuating  areas  become  perceptible,  often  projecting  above  the  rest  of  the 
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gTOwtb.  These  may  be  actual  cysts  coutaiiiiug  a  glairy  fluid  formed  by 
mucous  softening  of  the  cartilage,  or  they  rnay  be  due  to  the  presence  of  a 
mass  of  gelatinous  tissue,  presenting  under  the  microscope  the  typical 
branched  cells  and  mucous  intercellular  substance  of  a  myxoma.  These 
tumours  grow  slowly,  often  taking  many  years  to  reach  the  size  of  a  walnut, 
but  at  any  time  they  may  take  on  active  growth  and  reach  a  large  size  in  a 
comparatively  short  time,  becoming  even  as  large  as  a  cocoa-nut.  The  skin 
covering  them  becomes  thin  but  not  adherent,  and  not  unfrequently  a  network 
of  veins  covers  the  mass.  The  simple  tumours  being  distinctly  encapsuled 
very  rarely  send  any  deep  prolongations  behind  the  jaw  or  come  into  relation 
with  the  large  Idood-vessels.  The  facial  nerve  may  be  adherent  to  the  under 
surface,  but  is  seldom  implicated  in  such  a  way  as  to  cause  paralysis.  Besides 
the  ordinary  "parotid  tumour"  pure  cartilaginous  growths  are  not  uncommon, 


Fig.  liVS. — Siiuplt;  "Pan.tid  Tnnmui-."  Fig.  liTO. — Simple  "  Parotid  Tumour"  :  Back  View 


and  more  rarely  pure  fibromata  and  myxomata  are  met  with.  Cysts,  except 
as  secondary  formations  in  solid  tumours,  are  very  rare. 

Malignant  Tumours  of  the  parotid  are  of  moderately  frequent  occiuTence. 
They  are  most  connnonly  soft  glandular  carcinomata  (encephaloid),  l)ut 
scirrhus  has  been  met  with  in  this  situation.  They  originate  in  the  gland 
itself  and  not  in  the  structures  superficial  to  it.  as  is  the  case  with  tlie  simple 
growths.  They  present  the  ordinary  rapid  growth  of  such  tumours  ;  they  are 
from  the  first  fixed  and  deeply  seated,  and  early  implicate  tlie  skin. 

S])indle-celled  and  round-celled  sarcomata  are  occasionally  met  with  in  this 
region  springing  from  the  bones  or  fasciae.  They  grow  rapidly  and  implicate 
the  surrounding  parts.  They  frequently  send  prolongations  under  the  ramus 
of  the  jaw  and  occupy  the  whole  of  the  space  between  its  angle  and  the 
mastoid  process.  They  are  often  firmly  bound  down  beneath  the  fascia  cover- 
ing the  parotid  and  surround  the  large  vessels  at  an  early  period  of  theii- 
growth.  As  they  increase  in  size  they  imiilicate  the  styloid  process  and  its 
muscles  and  come  into  relation  witli  the  internal  carotid  and  the  internal 
jugular  vein,  and  may  at  last  press  upon  the  phan  nx  and  project  into  the 
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fauces,  as  was  the  case  with  the  patient  from  whom  the  auuexed  cut  (Fig.  G80) 
was  taken.  The  facial  nerve  is,  of  course,  surrounded  by  the  growth  and  is 
frequently  paralysed,  a  condition,  as  before  stated,  rarely  met  with  as  a  conse- 
quence of  a  simple  tumour.  If  these  tumours  are  too  deeply  seated  to  be 
removed  the  patient  eventually  dies,  usually  in  consequence  of  disturbance  of 
the  cerebral  circulation,  or  of  compression  of  the  pharynx  and  larynx  ;  or  the 
skin  may  at  last  become  adherent  and  give  way,  profuse  htemorrhage  after- 
wards taking  place  from  the  ulceratiug  tumour. 

Diagnosis. — It  is  of  great  importance  to  effect  tiie  diagnosis  between 
the  non-malignant  and  the  malignant  tumours  in  the  parotid  region.  In 
the  simple  tumours  there  is  always  mobility  ;  and,  although  the  attachments 
may  be  deep,  the  skin  is  not  involved  to  any  extent.  The  outline  of  the  mass 
is  usually  well  defined  and  somewhat  lobulated.  The  progress  of  the  growth 
is  very  slow,  often  occupying  many  years  before  it  attains  any  considerable 
bulk,  as  in  the  annexed  cuts  (Figs.  ii78,  (i7'.>),  representing  a  tumour  of  sixteen 

years'  standing  which  I  excised.  lu  the 
malignant  growths  there  is  less  mobility, 
and  the  mass  may  be  solidly  fixed  ;  its 
outline  is  ill-defined,  the  skin  soon  assumes 
a  reddish  purple  colour,  is  brawny,  and 
presents  the  usual  characters  indicative  of 
a  subjacent  malignant  growth.  Soft 
carcinomata  grow  with  considerable  ra- 
pidity, feel  soft  and  pulpy,  and  are 
rounded  and  ill-defined  in  their  outline, 
especially  under  the  ear  and  by  the  ramus 
of  the  jaw.  Paralysis  of  the  facial  nerve 
early  in  the  disease  is  indicative  of  a  deep- 
seated  malignant  growth,  but  the  absence 
of  this  symptom  is  no  proof  that  the 
tumour  is  simple. 

The  lymphatic  gland,  which  lies  just  in 
fi'ont  of  the  neck  of  the  lower  jaw 
and  those  superficial  to  the  parotid,  when  chronically  enlarged,  may  often 
closely  resemble  a  simple  parotid  tumour.  Their  mobility  is  usually  less  than 
that  of  the  simple  parotid  tumour,  they  are  slightly  tender  when,  pressed 
upon,  and  it  is  very  seldom  that  a  single  gland  is  aflected.  It  may,  how- 
ever, be  impossible  to  make  a  certain  diagnosis  till  the  tumour  is  removed. 

Treatment. — In  the  treatment  of  these  tumours,  extirpation  is  necessarily 
the  only  course  that  can  be  adopted  :  and  this  should  certainly  not  be 
attempted  if  the  disease  be  malignant  unless  at  a  very  early  stage  ;  for,  as  it 
would  be  impossible  to  remove  the  deeper  attachments  of  the  growth  it  would 
speedily  return.  Even  if  the  tumour  be  simple,  care  must  be  taken  that 
every  lobule  and  prolongation  be  extirpated  ;  for,  if  any  be  left,  however 
small,  it  will  become  the  nucleus  of  a  new  growth.  In  removing  tumours 
in  this  situation,  the  superficial  incisions  should  be  free,  so  that  the  whole 
mass  may  be  fairly  exposed.  It  is  not  wise  to  remove  integument,  however 
redundant  this  may  appear  to  be,  unless  it  has  undergone  incorporation  with 
the  tumour,  or  change  of  structure  ;  and  even  then  as  little  as  possible  should 
be  taken  away.    The  fibrous  investments  of  the  tumour  must  be  fairly 


Fig.  680. — Tumour  of  Parotid,  too  deeplj- 
seated  for  Removal. 
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opened,  and  the  edge  of  the  knife  must  then  be  directed  against  it,  and  the 
dissection  carried  on  from  below  upwards,  or  from  behind  forwards,  so  that 
one  division  of  the  blood-vessels  supplying  it  may  be  sufficient.  After  the 
tumour  has  been  well  loosened  by  the  division  of  investing  fasciae  and 
structures  (and  it  is  surprising  how  movable  it  often  becomes  after  this 
has  been  done,  though  it  may  previously  have  appeared  to  be  incorporated 
somewhat  solidly  with  the  subjacent  tissues)  it  should  be  taken  hold  of 
with  the  hand  or  a  large  double  hook,  and  drawn  well  forwards  whilst  the 
deep  dissection  is  being  carried  on.  In  prosecuting  this,  the  Surgeon  must 
guard  against  wounding  the  temporo-maxillary  vein,  the  external  carotid 
artery  and  the  facial  nerve,  which  are  especially  exposed  to  injury.  In  some 
cases  the  division  of  these  cannot  be  avoided,  as  they  are  incorporated.  He- 
morrhage from  the  divided  vein  or  artery  will,  however,  be  easily  arrested 
by  ligature.  In  most  instances,  however,  by  keeping  the  edge  of  the  knife 
carefully  against  the  tumour,  and  by  drawing  it  well  forward,  so  as  to  loosen 
it  in  its  areolar  bed,  removal  of  the  morbid  mass  may  be  effected  without  the 
division  of  any  important  vessel  or  nerve.  It  is  of  moi'e  consequence  to  avoid 
a  wound  of  the  facial  nerve  and  its  chief  branches  than  even  of  the  vein 
or  artery  ;  as  incui'able  paralysis  of  the  face  would  result  from  such  an  in- 
jury. Division  of  the  nerve  is  best  avoided  by  dissecting  out  the  tumour 
by  incisions  parallel  to  its  main  trunk  and  chief  branches,  and  especially  by 
drawing  the  mass  well  forward,  and  directing, the  knife  towards  it. 

In  attempting  the  removal  of  a  malignant  tumour  it  must  be  remembered 
that  the  styloid  process  marks  the  limit  beyond  which  no  operative  procedure 
can  safely  be  carried.  The  vessels  superficial  to  this  are  easily  secured  if 
divided.  If,  therefore,  the  tumour  extend  beyond  the  styloid  process  the 
operation  must  be  abandoned. 

If  the  tumour  have  been  allowed  to  attain  an  enormous  size,  with  large 
lobes  lying  behind  and  under  the  ramus  of  the  jaw,  in  close  relation  with  the 
pharynx,  the  internal  carotid,  and  jugular  vein,  it  will  not  be  prudent  to 
attempt  its  removal. 

Excision  of  the  Parotid  Gland  itself  is  occasionally  spoken  of,  but  is 
very  rarely  done.  I  believe  that  in  most  cases  in  which  it  is  stated  that 
complete  removal  of  this  gland  has  been  accomplished,  tumours  overlying  and 
compressing  it  have  been  mistaken  for  it.  Godlee,  in  one  case  in  University 
('oUege  Hospital,  completely  removed  the  gland  for  an  infiltrating  growth. 
The  operation  was  tedious  and  difficult,  and  the  facial  nerve  and  carotid 
artery  were  necessarily  divided.  The  wound  healed  well,  but  the  growth 
returned  and  ultimately  proved  fatal.  Thompson  of  Rome  has  also  removed 
the  entire  gland  in  one  case. 

DISEASES    OF    THE  NECK. 

Congenital  Fistulse  in  the  Neck  are  of  rare  occurrence.  They  are  most 
common  at  the  side  of  the  neck  but  may  be  met  with  in  the  middle  line. 
Those  which  are  placed  laterally  arise  from  imperfect  closure  of  one  of  the 
branchial  clefts,  and  are  called  Bra?ichial  Ftsfiilcc  (see  Fig.  3.55,  Vol.  I.  p.  1012). 
Of  the  three  cervical  branchial  clefts  the  lowest  most  commonly  remains  as 
a  fistula,  which  opens  in  the  skin  near  the  sternal  origin  of  the  sterno- 
mastoid.    It  is  lined  with  mucous  membrane  and  discharges  a  small  quantity 
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of  mucous  fluid.  A  fine  probe  can  usually  be  passed  a  considerable  distance 
upwards  toAvards  the  hyoid  bone,  and,  in  rare  cases,  can  be  made  to  enter  the 
pharynx.  Sometimes  the  external  orifice  is  marked  by  a  "  cervical  auricle  " 
which  consists  of  a  small  prominence  of  skin  containing  cartilage  in  its 
centre.  As  these  fistute  cause  no  inconvenience  they  are  better  left  alone  as 
it  is  usually  impossible  to  close  the  whole  track  ;  obliteration  of  the  orifice 
would  probably  be  followed  by  the  dilatation  of  the  remainder  into  a  cyst. 

Median,  cervical  flsiiila'  are  very  rare.  Their  mode  of  origin  probably  differs, 
but  the  two  structures  in  connexion  with  which  they  appear  to  arise  are  the 
•'  sinus  precervicalis,"  a  blind  recess  from  the  front  of  the  pharynx  connected 
with  the  development  of  the  thymus  gland,  and  the  "  thyreo-glossal  duct " 
or  "  canal  of  His  "  which  leads  downwards  from  the  foramen  caecum  of  the 
tongue  behind  the  hyoid  bone  and  is  concerned  with  the  development  of  the 
thyroid  body.  These  fistalse  are  not  necessarily  present  at  birth  but  may 
arise  secondarily  as  the  I'esult  of  suppuration  around  the  blind  extremity  of 
the  unobliterated  duct.  In  several  cases  the  lower  part  of  a  persistent  thyreo- 
hyoid  duct  has  been  dissected  up  to  the  hyoid  bone  and  the  part  above  this 
destroyed  with  the  galvano-cautery. 

Cystic  Tumours  in  the  Week. — Six  varieties  of  cysts  are  met  with  in  the 

neck  :  1,  the  congenital  multilocular  cysts  or 
cystic  hygroma  ;  2,  unilocular  serous  cysts  or 
hydrocele  of  the  neck  ;  3,  blood-cysts  ;  4, 
dermoid  cysts  ;  5,  bursal  cysts  ;  and  G,  true 
hydatid  cysts. 

1.  The  Congenital  Multilocular  Cysts  or 
Cystic  Hygromata  are  often  situated  in  the 
middle  line  in  the  subcutaneous  tissue  in  front 
of  the  trachea,  where  they  may  attain  a  good 
size.  Their  supposed  origin  and  their  structure 
have  already  been  described  (Vol.  I.,  p.  1029). 
If  not  too  large  or  too  deeply  attached  they 
may  be  removed. 

In  many  cases,  howevei-,  no  opei'ative  inter- 
ference is  possible,  as  in  the  case  represented  in 
Fig.  681,  but  not  uncommonly  the  tumour 
gradually  diminishes  in  size,  sometimes  after  repeated  attacks  of  inflammation. 

2.  The  Unilocular  Serous  Cyst  or  Hydrocele  of  the  Neck  is  of  some- 
what doubtful  origin,  but  it  is  usually  supposed  to  arise  in  a  space  left  by  the 
imperfect  closure  of  a  branchial  cleft.  These  tumours  were  accurately 
described  by  Maunoir  and  B.  Phillips.  They  may  be  congenital,  but  more 
commonly  appear  in  children  or  in  early  adult  life.  The  cyst  is  usually  situated 
in  the  posterior  inferior  triangle,  but  has  also  been  met  with  in  front  of  the 
sterno-mastoid  between  that  muscle  and  the  jaw,  forming  a  rounded  tumour, 
smooth,  tense,  and  elastic,  and  filled  with  a  yellow  or  chocolate-coloured  serous 
fluid.  It  may  attain  so  large  a  size  as  to  interfere  with  deglutition  and 
respiration.  The  largest  I  have  seen  was  of  the  size  of  an  orange.  The  skin 
covering  this  tumour  is  not  discoloured,  and  is  in  some  cases  of  natural  thick- 
ness, in  others  thin  and  expanded,  so  as  to  give  a  bladder-like  appearance  to 
the  growth. 

The  Treatment  of  this  tumour  consists  in  tapping,  when  complete  collapse 


Fig.  681.— Cystic  Hygroma  of  Neck. 
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of  the  cyst  takes  place  :  it  however  soon  fills  again.  A  permanent  cure  may 
be  effected  by  injection  with  iodine,  or  by  opening  the  cyst,  sponging  it  out 
with  chloride  of  zinc  (gr.  xl.  to  attaching  the  wall  to  the  skin  by  sutures 
and  inserting  a  drainage-tube.  It  is  usually  impossible  to  dissect  the  cyst  out 
owing  to  the  depth  of  its  attachments  and  the  thinness  of  its  wall. 

3.  Blood-Cyst  or  Hsematocele  of  the  Neck. — This  may  be  merely 
one  of  the  cysts  just  described  into  which  haemorrhage  has  accidentally  taken 
place.  The  true  blood-cysts,  however,  are  much  more  serious  ;  when  punc- 
tured true  blood  escapes,  sometimes  almost  arterial  in  tint,  and  even  if  the 
cyst  be  emptied  it  speedily  fills  again.  They  have  been  met  with  in  close  con- 
nexion with  the  great  vessels  of  the  neck.  Their  origin  is  not  certainly 
known,  but  some  have  supposed  them  to  originate  from  a  cyst-like  dilatation 
of  one  of  the  large  veins  of  the  neck.  In  others  no  communication  has  been 
found  with  any  large  vessels,  but  the  lining  membrane  was  highly  vascular. 
The  Trcainumi  consists  in  puncturing  the  cyst  with  a  fine  trochar  and  in- 
jecting iodine  or  perchloride  of  iron.  If  the  cyst  could  be  partially  emptied 
by  pressure,  showing  communication  with  a  large  vein,  this  would  evidently 
not  be  justifiable.  Gay  successfully  dissected  one  out,  which  lay  in  close 
contact  with  the  carotid  sheath. 

4.  Dermoid  Cysts  are  rare  in  the  neck.  That  variety  which  is  occa- 
sionally met  with  in  the  middle  line  pushing  upwards  beneath  the  tongue,  will 
be  considered  later  (p.  701).  The  other  position  in  the  neck  in  which  these 
cysts  occur  is  the  anterior  border  of  the  sterno-mastoid.  They  are  then 
situated  deeply  beneath  the  cervical  fascia,  and  probably  owe  their  origin  to 
distension  of  an  unobliterated  portion  of  one  of  the  branchial  clefts  with 
the  position  of  which  they  correspond  (see  Vol.  I.,  p.  1014).  A  dermoid  cyst 
apparently  connected  with  the  second  branchial  cleft,  was  recently  removed 
by  (lodlee  in  University  College  Hospital.  The  patient,  a  woman  aged 
twenty-six,  had  noticed  a  swelling  in  the  neck  for  ten  months.  The  cyst  lay 
behind  the  angle  of  the  jaw  on  the  right  side  of  the  neck,  and  was  overlapped 
by  the  sterno-mastoid.  During  its  removal  the  carotid  vessels  were  freely 
exposed.  The  cyst  contained  milky  fluid  with  abundant  cholesterine  ;  the 
cyst  wall  was  lined  with  a  stratified  epithelium  covering  imperfect  papillse  ; 
no  hairs  or  glands  were  present. 

The  only  Treaimmt  for  these  cysts  consists  in  removing  them  ;  a  pro- 
cedure which,  as  in  the  above  case,  may  involve  an  extensive  dissection. 

").  The  Bursal  Cysts  occur  in  the  middle  line  about  the  hyoid  bone  and 
the  front  of  the  larynx.  They  have  already  been  described  with  disease  of 
bursLB  (]).  r)07). 

t).  True  Hydatid  Cysts  sometimes  form  in  .the  neck.  A  woman  was 
under  my  care  in  the  Hospital  for  a  hydatid  tumour  of  the  liver,  which  I 
tapped  ;  seven  years  afterwards  she  presented  herself  with  a  thin-walled 
elastic  semi-transparent  cyst  in  the  posterior  triangle  of  the  neck,  about  the 
size  of  an  orange.  This  was  found  to  contain  clear  serous  fluid,  with  the 
remains  of  echinococci.  In  another  case,  that  of  a  lad  aged  about  18,  other- 
wise healthy,  I  i-emoved  a  hydatid  cyst  as  large  as  a  shaddock  from  the  neck, 
where  it  was  deeply  seated  under  the  trapezius,  growing  apparently  in  the 
substance  of  the  complexus  or  splenius  capitis,  and  lying  close  upon  the 
cervical  spine  and  the  occipital  bone. 

Solid  Tumours  of  the  Neck. — Fatty  tumours  and  the  various  forms  of 
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sarcoma,  may  occur  in  the  subcutaneous  tissue  and  fascia  of  the  neck  as  else- 
where, but  they  present  nothing  special.  The  neck  is  the  favourite  seat  of 
lymphadenoma,  the  tumours  in  this  situation  often  reaching  an  enormous  size, 
so  as  to  endanger  life  by  their  pressure.  In  the  submaxillary  region,  tumours 
are  occasionally  met  with  similar  in  character  to  the  parotid  tumour  already 
described.    The  submaxillary  gland  itself  is  rarely  the  seat  of  disease. 

Tumours  in  these  situations  may  occasionally  attain  a  considerable  size,  and 
if  beneath  the  fascia,  may  extend  deeply.  In  some  cases  when  the  integu- 
ments and  superficial  structures  covering  the  growth  are  divided,  it  may  be 
isolated  with  sufficient  facility,  its  fixity  being  in  a  great  measure  due  to  its 
being  bound  down  by  the  investing  fascia  rather  than  to  its  having  contracted 
deep  adhesions.  Occasionally  a  slowly-growing  tumour  develops  deeply  in  the 
anterior  triangle  of  the  neck,  lying  between  the  sterno-mastoid,  the  trachea, 
and  the  pharynx,  possibly  even  under  the  carotid  sheath,  with  the  artery 
pushed  on  one  side,  or  even  running  over  the  anterior  convexity  of  the 
growth.  In  some  cases,  the  question  of  removal  requires  to  be  approached 
with  the  utmost  caution.  If  the  tumour  be  movable  above  the  vessels,  it 
may  genei'ally  be  taken  out  ;  if  it  he  below  the  sheath,  even  though  not  fixed 
to  the  spine,  its  extirpation  is  not  practicable.  Before  determining  upon  the 
removal  of  a  tumour  situated  in  one  of  the  triangles  of  the  neck,  it  is  indeed 
always  very  necessary  that  a  diagnosis  of  its  nature  be  made,  and  that  some 
opinion  be  formed  of  the  probable  extent  of  its  deep  attachments. 

The  first  point  to  ascertain  is  whether  it  be  simple  or  malignant.  If  simple, 
it  will  usually  have  been  many  years  in  growing  ;  it  will  be  hard  but  not 
Btony,  lobulated  or  somewhat  square-shaped  ;  the  patient's  general  health 
being  good.  It  will  generally  be  found  to  be  movable,  though  not  perhaps 
to  any  great  extent,  and  will  present  no  sign  of  incorporation  with  neighbour- 
ing structures.  If  it  be  suj^erficial,  the  fibres  of  the  platysma  will  not  appear 
to  spread  over  it,  and  the  sterno-mastoid  muscle  may  be  traced  to  one  side  of 
or  below  it.  In  such  circumstances,  removal  of  the  tumour  may  be  under- 
taken with  every  prospect  of  success.  But  if  the  tumour  be  of  stony  hardness, 
have  implicated  the  skin,  and  be  immovable,  the  whole  head  being  moved  on 
any  attempt  at  drawing  it  aside,  if  it  be  ill-defined  under  the  jaw  and  ear, 
or  rapidly  growing,  soft  and  pulpy  to  the  feel,  deeply-seated  under  the  angle 
of  the  jaw,  evidently  below  the  j^latysma  and  deep  fascia  of  the  neck,  and 
possibly  beneath  the  sterno-mastoid,  then  no  attempt  at  extirpation  should  be 
undertaken,  as  the  mass  could  either  not  be  removed  with  safety,  or,  if  it  were 
by  any  possibility  extirpated,  the  already  existing  contamination  of  the  neigh- 
bouring parts  would  certainly  lead  to  a  speedy  recurrence  of  the  disease. 

In  removing  siihnaxillary  tumours,  a  free  superficial  incision  nearly  parallel 
to  the  margin  of  the  lower  jaw,  but  below  this,  will  usually  allow  ready 
extirpation  of  the  mass.  In  these  operations  the  facial  artery  is  generally 
suflBciently  under  cover  of  the  bone  to  escape  injury,  but  there  may  be,  and 
usually  is,  free  venous  haemorrhage. 

Hsematoma  of  the  Sterno-mastoid. — Under  the  name  of  "  congenital 
tumour  of  the  sterno-mastoid,"  a  localized  thickening  and  induration  of  the 
muscle  has  long  been  recognized.  It  is  usually  noticed  soon  after  birth,  and 
affects  especially  the  lower  and  sternal  part  of  the  muscle,  more  commonly  on 
the  right  side  than  the  left.  The  lump  in  the  child's  neck  is  usually  dis- 
covered accidentally,  and  as  a  rule,  it  disappears  in  the  course  of  a  few  weeks 
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or  months,  but  occasionally  it  seems  to  have  an  important  relation  to  tlie 
subsequent  development  of  wry-neck  (see  p.  529). 

Many  views  have  been  expressed  concerning  the  nature  of  the  "  congenital 
tumour  of  the  sterno-mastoid,"  some  regarding  it  as  a  gummatous  infiltration 
due  to  congenital  syphilis,  others  as  inflamm.atory,  and  others  again  as  a  con- 
genital hypertrophy.  In  1838,  Stromeyer,  first  traced  the  connexion  between 
the  lesion  and  difficult  delivery,  and  it  is  now  generally  agreed  that  the 
swelling  is  the  result  of  rupture  of  the  muscle  fibres  with  extravasation  of 
blood  within  the  sheath.  This  has  indeed  been  demonstrated  microscopically 
by  Herbert  Spencer.  The  damage  to  the  muscle  can  generally  be  traced  to 
traction  on  the  head  in  breech  presentations,  or  to  the  use  of  the  forceps  in 
vertex  presentations.  In  nearly  30U  autopsies  made  by  Spencer  on  children 
which  were  still-born  or  died  soon  after  birth  hsemorrhage  into  the  sterno- 
mastoid  was  found  fifteen  times.  Ten  of  these  were  cases  of  breech  or 
footling  presentation,  and  in  two  others  forceps  had  been  used.  In  a  case 
recorded  by  F.  Taylor,  the  swelling  was  found  to  be  due  to  a  new  growth  of 
fibrous  tissue  between  the  bundles  of  muscular  fibres  ;  this  had  probably 
developed  in  the  seat  of  the  damage  to  the  muscle.  The  child  was  syphilitic, 
and  the  case  was  also  one  of  breech  presentation  at  birth.  No  Treatment  is 
required,  unless  any  signs  of  wry-neck  manliest  themselves.. 

Diffuse  Cellulitis  of  the  Neck.  Ludwig's  Angina  has  been  described 
in  Vol.  I.  at  p.  'J5G. 

DISEASES    OF    THE    THYROID  GLAND. 

The  thyroid  gland  is  subject  to  various  simple  chronic  enlargements, 
which  commonly  go  by  the  name  of  Bronchocele  or  Goitre.  The  gland  is 
composed  of  closed  vesicles,  lined  by  a  single  layer  of  cubical  epithelium, 
containing  a  clear  albuminous  fluid.  The  vesicles  are  held  together  by  areolar 
tissue,  supporting  numerous  vessels  of  considerable  size.  Virchow  has  shown 
that  all  forms  of  bronchocele  commence  by  a  true  hypertrophy  of  the  gland- 
substance,  but  as  the  enlargement  progresses,  one  or  other  of  the  constituent 
elements  of  the  gland  may  increase  out  of  proportion  to  the  others.  If  ail 
the  constituents  continue  to  increase  equally,  the  Simple  Bronchocele  results  ; 
if  the  contents  of  the  vesicles  accumulate,  unduly  distending  the  cavities,  the 
disease  assumes  the  form  known  as  Cystic  Hrwcliocele ;  whilst  if  there  is  a  great 
increase  of  the  fibrous  tissue,  the  condition  is  known  as  Fibrous  Bronchocele. 
Pulsating  Bronchocele  is  usually  said  to  arise  from  great  dilatation  of  the 
blood-vessels  of  the  gland  ;  it  is,  however,  doubtful  whether  this  actually  occurs 
or  whether  the  pulsation  of  the  goitre  is  not  due  merely  to  the  excessive  pulia- 
tion of  the  vessels  of  the  neck  generally.  Secondary  changes  also  may  modify 
the  structure  of  the  tumour.  Of  these  the  most  common  is  a  substitution  of  a 
gelatinous  colloid  material  for  the  albuminous  fluid  normally  found  in  the 
vesicles  of  the  gland.  Calcification  also  is  common  both  in  the  walls  of  the 
cysts  in  cystic  bronchocele,  and  in  the  masses  of  fibrous  tissue  in  the  fibrous 
goitre. 

The  Causes  of  bronchocele  have  been  much  discussed.  The  most 
generally  received  belief  is,  that  the  disease  is  directly  occasioned  by  some 
impurity  in,  or  peculiarity  of,  the  water  that  the  patients  drink  ;  and  it  has 
lieen  supposed  that  water  coming  through  chalk  or  limestone  is  particularly 
apt  to  occasion  bronchocele  in  this  country,  and  that  water  resulting  from 
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melted  snow  is  its  occasioning  cause  in  Switzerland.  But  these  ideas  are 
groundless.  Hard  water  is  drunk  largely  in  this  country  in  districts  where  no 
bronchocele  occurs,  and  snow-water  is  never  used  in  Switzerland,  spring-water 
of  the  purest  kind  only  being  drunk.  It  would  appear  that  air  and  locality 
have  much  more  to  do  with  the  occurrence  of  bronchocele  than  water.  In 
mountainous  countries  the  disease  occurs  almost  entirely  amongst  the 
inhabitants  of  valleys,  where  the  air  is  moist  and  stagnant  ;  the  inhabitants, 
especially,  of  valleys  that  run  north  and  south,  into  which  the  sun  does  not 
penetrate  readily,  or  for  many  hours  in  the  day,  which  are  always  in  the  shade 
of  neighbouring  and  overhanging  mountains,  are  especially  prone  to  it.  This 
is  well  known  to  be  the  case  m  Switzerland,  where  the  disease  is  endemic.  So 
also  in  large  towns,  it  occurs  chiefly  amongst  the  poor  who  hve  in  cellars  and 
kitchens,  or  in  damp,  ill-ventilated  streets  and  courts.  When  it  is  met  with  in 
the  richer  classes,  it  is  found  mainly  amongst  children  and  young  people  shut 
up  in  school-rooms  or  condemned  to  a  sedentary  and  indoor  life.  It  is  rarely,  if 
ever,  met  with  amongst  those  who  lead  open-air  and  active  lives.  Bad  food 
and  low  living  no  doubt  conduce  to  it.  The  tendency  is  probably  hereditary 
in  some  cases  ;  when  associated  with  idiocy,  constituting  that  wretched 
condition  "cretinism,"  it  undoubtedly  is  so.  Every  race  of  men  is  liable  to 
bronchocele,  and  it  occurs  in  all  latitudes,  from  the  Arctic  region  to  the  tropics. 
Thus  Franklin  found  bronchocele  amongst  the  inhabitants  of  the  polar 
regions,  and  Mungo  Park  amongst  those  of  the  interior  of  Africa.  In  this 
country  it  is  most  common  in  Derbyshire,  and  has  consequently  received  the 
name  of   Berlijshire  neck.''''    It  is  most  frequent  amongst  women. 

Symptoms  and  Vaeieties. — Simple  Hypertrophy  or  Parenchymatous 
Goitre. — In  this  form  the  thyroid  gland  is  simply  increased  in  size  without 
any  marked  change  in  structure.  It  may  attain  a  considerable  bulk,  forming 
a  smooth  rounded  tumour,  maintaining  more  or  less  accurately  the  form  of 
the  normal  gland,  though  frequently  the  enlargement  on  one  side  is  greater 
than  on  the  other.  It  is  soft  and  elastic  to  the  feel,  and  moves  up  and 
down  with  the  trachea  during  deglutition.  In  the  majority  of  instances  in 
England,  the  tumour  is  of  but  very  moderate  size,  commencing  at  first  as  a 
mere  fulness  and  uniform  rounded  enlargement  of  the  isthmus,  until  perhaps, 
by  the  pressure  of  the  growth  confined  between  the  sterno-mastoid  muscle  and 
under  the  deep  fascia  of  the  neck,  the  voice  becomes  croaking  and  harsh,  and 
respiration  is  seriously  alFected,  especially  on  exertion,  and  occasionally  there 
may  be  some  interference  with  deglutition.  It  is  seldom  that  the  bronchocele 
distorts  the  structures  of  the  neck  to  one  side  ;  but  this  may  happen.  Thus 
I  have  seen  the  larynx  and  trachea  pushed  completely  over  to  the  left,  forming 
a  long  convexity  in  that  direction,  whilst  the  carotid  sheath  on  the  right  side 
was  thrust  behind  the  sterno-mastoid  muscle. 

When  the  tumour  reaches  any  considerable  size  it  presses  on  the  veins  of 
the  neck  and  thus  causes  interference  with  the  cerebral  circulation  ;  the  face 
becomes  turgid,  the  superficial  veins  are  distended  and  the  patient  may  sufler 
from  headache,  vertigo,  or  drowsiness. 

There  is  a  remarkable  connexion  between  tumours  of  the  thyroid  gland  of 
this  kind,  and  a  general  antemic  condition  of  the  system.  In  London  nothing 
is  more  common  than  to  find  a  certain  degree  of  bronchocele  in  pale  and 
bloodless  women  and  girls  ;  indeed,  so  frequent  is  the  coincidence  that  it  is 
impossible  not  to  regard  it  in  the  light  of  cause  and  effect. 
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Fibrous  Bronchocele. — This  form  commences  as  simple  hypertrophy, 
but  as  the  tumour  increases  in  size  it  loses  its  soft  elastic  feel  and  becomes 
dense  and  indurated  ;  at  the  same  time  its  form  often  changes,  becoming- 
more  irregular  and  lobulated.  Calcification  is  not  uncommon.  The  pressure- 
effects  of  the  fibrous  bronchocele  are  more  severe  than  those  of  the  simple 
form,  owing  to  the  greater  density  of  its  structure.  Respiration  may  be 
greatly  impeded,  at  first  only  during  exertion,  but,  when  the  growth  reaches  a 
considerable  size,  during  i-est  also.  Occasionally  the  tumour  may  extend 
below  under  the  sternum,  and  the  pressure-signs  then  become  more  serious. 
In  other  cases  the  recurrent  laryngeal  nerve  may  be  compressed,  giving  rise 
to  the  symptoms  already  described  at  page  155.  Deglutition  is  seldom 
seriously  interfered  with. 

Cystic  Bronchocele  is  due  to  the  development  of  cysts  in  the  substance  of 
the  enlarged  gland.  These  cysts  may  be  single  or  multiple. 
When  single  or  of  large  size,  as  in  Fig.  682,  they  usually 
contain  clear  serous  fluid.  When  multiple,  they  are  filled 
with  colloid  substance,  or  with  a  fluid  that  presents  the 
ordinary  characters  of  altered  blood,  being  dark,  grumous, 
or  like  coffee-grounds.  Cauliflower-like  excrescences  pro- 
jecting into  the  interior  are  sometimes  met  with,  and 
calcification  of  the  cyst  wall  may  occur. 

Pulsating  Bronchocele  is  occasionally  met  with.  The 
pulsation  which  is  excentric  and  distensile,  is  synchronous 
with  the  heart's  action,  and  evidently  due  to  the  vascular 
character  of  the  tumour  itself.    This  form  of  bronchocele 
is  sometimes  conjoined  with  the  cystic.    When  it  is  con-  |-'~"- 
fined  to  one  lobe  only,  care  must  be  taken  not  to  confound 
the  beatings  with  those  of  carotid  {ineurism  :   a  mistake  Th^'TOid^^'conte^uin" 
which  I  have  known  to  occur.    The  diagnosis  of  the  two    dear  serous  Fluid, 
affections  has  been  adverted  to  at  p.  171. 

Treatment. — The  treatment  of  bronchocele  must  vary  according  to  the 
size  and  character  of  the  tumour,  and  the  constitutional  condition  associated 
with  it.  When  small,  and  associated  with  ana3mia,  and  of  comparatively 
recent  formation,  it  is  best  treated  by  improving  the  general  condition  of  the 
patient.  This  may  be  done  in  various  ways  :  by  the  administration  of  good 
food  ;  by  change  of  air  from  a  low  and  damp  to  an  elevated  and  dry  and 
healthy  situation.  This  has  been  much  insisted  on  by  those  who  have  studied 
the  disease  in  those  valleys  of  Switzerland  in  which  it  is  endemic  ;  and  estab- 
lishments have  been  erected  sevei'al  thousand  feet  above  the  level  of  the  sea, 
for  the  cure  of  patients  thus  affected.  Guggenbiihl  has  been  particularly 
successful  in  this  respect.  In  towns,  the  patient,  if  living  on  the  basement 
floor,  should  be  moved  to  the  upper  storey,  and  should  be  encouraged  in 
habits  of  outdoor  occupations.  Besides  these  hygienic  measures  the  disease 
may  be  treated  medically  by  the  administratioij  of  iron,  especially  the  iodide, 
and  the  external  application  of  iodine  or  of  iodide  of  lead  ointment.  Indeed, 
in  the  solt  bronchocele  occurring  to  anaemic  females  iron  is  of  the  utmost 
service,  and  acts  almost  as  a  specific. 

In  bronchoceles  of  large  size,  and  unconnected  with  anajmia,  the  chief 
reliance  is  to  be  placed  on  the  free  and  continuous  use  of  iocUne  internally  as 
well  as  externally.    Tae  iodide  of  potassium  is  the  best  form  in  which  to  give 
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the  iodine  internally.  The  quantity  of  this  medicine  should  be  gradually 
increased,  until  from  20  to  30  grains  are  given  three  times  a  day  either  alone, 
in  milk,  or  in  combination  with  some  preparation  of  iron  ;  the  iodide  is  pro- 
bably the  best.  But  iron  is  very  necessary  in  all  the  anaemic  forms  of  the 
disease.  Iodide  of  lead  and  compound  iodine  ointment  may  be  used  with 
advantage.  It  has  been  recommended  by  Mouat  that  the  biniodide  of 
mercury  ointment  (16  grs.  to  the  ounce)  should  be  well  rubbed  in  for  several 
days  ;  and  then,  the  tumour  being  covered  with  it,  the  patient  should  be 
exposed  to  the  strong  heat  of  a  mid-day  summer  sun.  This  method  of  treat- 
ment, which  is  said  to  have  been  extremely  successful  in  India,  is  seldom 
practicable  in  this  country.  In  some  instances  pj-essure  has  been  of  use, 
especially,  in  conjunction  with  the  iodide  inunctions  ;  though  it  is  not  so  easy 
to  apply  this  means,  and  no  considerable  degree  of  it  can  be  borne,  on  account 
of  the  increased  difficulty  of  respiration  that  is  thus  occasioned.  When 
bronchocele  is  very  large,  and  very  chronic,  its  absorption  cannot,  I  think,  be 
expected  to  be  brought  about  by  these  or  any  other  means  ;  and  the  question 
then  arises  as  to  the  propriety  of  having  recourse  to  operative  interference. 

Injection  of  Tincture  of  Iodine  into  the  substance  of  the  gland  is 
recommended  by  Billroth  in  cases  of  simple  hypertrophy.  In  fibrous  broncho- 
celes  he  does  not  advise  it,  as  they  are  often  permeated  by  very  large  blood- 
vessels. The  iodine  is  injected  by  means  of  a  hypodermic  syringe,  about  ten 
minims  being  thrown  in  at  a  time.  The  operation  may  be  repeated  twice  or 
three  times  a  week,  according  to  the  effect.  In  performing  the  operation  care 
must  be  taken  that  the  point  of  the  needle  is  actually  in  the  substance  of  the 
gland,  and  that  a  superficial  vein  be  not  wounded,  and  that  no  air  is  injected. 
The  fluid  must  be  injected  slowly.  With  all  these  precautions,  however,  this 
mode  of  treatment  is  not  free  from  danger  from  entrance  of  air,  embolism,  or 
acute  inflammation  and  suppuration  in  the  gland. 

Injection  of  Perchloride  of  Iron  by  means  of  the  syringe  figured  at 
p.  73,  might  be  of  service  in  some  cases  of  very  vascular  and  pulsating 
bronchocele  ;  but  it  is  not  without  the  special  danger  of  forming  a  plug  in 
the  circulation,  and  rapidly  fatal  embolism  may  follow  its  use.  A  fatal 
accident  of  this  kind  has  in  fact  been  recorded.  In  one  instance  of  pulsating 
bronchocele  in  which  I  employed  it,  although  much  local  inflammation  and 
deep-seated  suppuration  were  induced  by  it,  the  patient  was  in  the  end 
materially  benefited. 

Ligature  of  the  Thyroid  Arteries  has  been  practised  by  some  Surgeons, 
with,  it  is  stated,  a  certain  degree  of  success.  The  difficulties  and  danger  of 
the  operation,  the  uncertainty  of  its  results,  and  the  readiness  with  which  the 
arterial  supply  would  be  forwarded  to  the  tumour  from  other  sources,  have 
caused  it  to  be  but  little  resorted  to  by  Surgeons  of  the  present  day.  In  one 
case  of  pulsating  bronchocele  in  which  I  had  recourse  to  this  treatment,  no 
benefit  resulted  from  it. 

Excision  of  the  Thyroid  Body. — Cases  occasionally  occur  in  which,  from 
pressure  on  the  trachea,  oesophagus,  and  jugular  vein,  the  dyspnoea  becomes 
so  severe,  and  the  dysphagia  and  vertigo  so  serious,  that  there  is  no  escape  from 
death  except  by  partial  or  complete  removal  of  the  tumour.  Complete  removal 
of  the  thyroid  body  was  carried  out  by  Eoux,  Warren,  Greene,  and  others,  in  a 
few  exceptional  cases  between  1820  and  1870,  but  the  results  were  not  en- 
couraging, some  of  the  patients  ha\ing  died  on  the  table  from  haemorrhage, 
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and  others  shortly  after  the  operation  from  septiCEemia  and  other  causes. 
Since  1870  the  operation  has  very  frequently  been  performed  by  P.  H.  Watson 
Kocher,  Billroth,  and  many  others,  with  a  large  amount  of  success,  so  far  as 
the  immediate  result  is  concerned.  In  1883,  however,  Reverdin  and  Kocher 
observed  that  in  a  considerable  number  of  cases  the  complete  removal  of  the 
thyroid  gland  was  followed  by  a  peculiar  train  of  symptoms  terminating  in 
many  cases  in  death.  At  the  time  Kocher  published  his  observations  he 
had  partially  or  wholly  excised  the  thyroid  body  in  101  cases  :  of  these 
he  was  able  to  trace  the  after-conditions  in  28  cases  of  partial,  and  in  18 
cases  of  total,  extirpation  of  this  organ.  In  none  of  the  cases  of  partial 
excision  was  any  deterioration  of  health  noticeable.  Of  the  18  cases  of  total 
extirpation,  in  two  only  was  there  no  change  for  the  worse  with  regard  to  the 
general  health,  and  it  was  most  remarkable  that  in  one  of  these  cases  a  vicarious 
hypertrophy  of  a  small  accessory  thyroid  body  had  taken  place,  whilst  in  the 
other  a  return  of  the  goitre  had  made  its  appearance. 

In  all  the  remaining  16  cases  of  total  extirpation,  more  or  less  marked  signs 
of  derangement  of  tlie  general  health  were  manifest.  This  derangement 
was  of  a  progressive  character,  being  more  noticeable  in  the  oldest,  least  so  in 
the  more  recent  cases  that  had  been  operated  on.  Kocher  describes  the 
symptoms  that  manifest  themselves  as  occurring  in  the  following  order.  Some 
time  after  leaving  the  hospital  a  sense  of  fatigue,  lassitude,  and  weariness  was 
experienced  in  the  limbs,  with  dragging  pains  in  the  arms  and  legs.  A 
sensation  of  coldness  soon  was  superadded,  especially  in  the  hands  and  feet, 
which  parts  in  the  winter  become  bluish-red  and  cold,  chilblains  making  their 
appearance.  The  mental  activity  decreased  ;  thought  and  speech  became 
slow.  The  movements  generally  were  sluggish,  but  there  was  no  impairment 
of  the  mental  powers.  Swelling  of  the  body,  but  more  especially  of  the  face, 
now  began  to  take  place.  The  eyelids  became  thickened  and  somewhat 
transparent,  and  the  expression  of  the  countenance  idiotic.  The  hands,  face, 
and  abdomen  swelled  ;  the  skin  lost  its  elasticity  and  became  dry  ;  the  hair  fell 
off,  and  in  more  developed  cases  ansemia  occurred.  In  young  subjects  the 
growth  of  the  body  was  retarded  in  a  very  marked  manner.  In  some  cases 
dysphagia,  headache,  and  giddiness  were  met  with. 

These  symptoms,  to  which  Kocher  gave  the  name  of  "  cachexia  strumi- 
priva,"  it  will  be  observed,  are  identical  with  those  of  the  disease  first  described 
by  Gull  as  a  "  cretinoid  condition,"  and  subsequently  more  fully  by  Ord,  under 
the  name  of  "  myxrjedema."  Ord  showed  that  this  condition  is  invariably 
associated  with  more  or  less  complete  atrophy  of  the  thyroid  body.  Beyond 
this,  the  characteristic  post-mortem  appearance  in  the  disease  is  the  presence 
of  large  quantities  of  mucin  in  every  tissue  in  the  body.  In  1885  Horsley 
showed  that  by  removing  the  thyroid  gland  in  monkeys  an  identical  condition 
was  invariably  produced.  These  observations  clearly  prove  that  the  thyroid 
gland  plays  some  most  important  part  in  the  animal  economy,  although  its 
exact  functions  are  not  as  yet  accurately  determined.  They  show,  moreover, 
that  complete  removal  of  the  thyroid  body  is  not  a  justifiable  proceeding, 
and  that  whatever  mode  of  operating  be  adopted  some  portion  of  the  gland 
substance  should  be  left  behind. 

The  operations  which  may  be  undertaken  are  partial  excision  of  the  gland, 
excision  of  the  isthmus,  and  scooping  out  a  portion  of  the  substance  of  the 
tumour. 
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Excision  of  Half  the  Thyroid  Body  is  best  done  by  an  incision  in  the 
middle  line,  from  the  upper  border  of  the  tumour  to  the  sternal  notch.  From 
the  upper  extremity  of  this  a  lateral  incision  may  be  carried  outwards  and  up- 
wards along  the  upper  border  of  the  tumour,  as  far  as  may  be  necessary.  The 
platysma  and  deep  cervical  fascia  are  then  divided  to  the  extent  of  the  wound, 
and  the  sterno-hyoid,  sterno-thyroid  and  omo-hyoid  muscles  drawn  on  one 
side  or  divided  if  necessary.  Large  dilated  veins  ai-e  usually  found  on  the 
surface  of  the  tumour,  which  must  be  carefully  divided  between  double  liga- 
tures. The  sterno-mastoid  and  the  carotid  sheath  are  drawn  carefully  out- 
wards with  copper  spatulge  and  the  upper  part  of  the  tumour  isolated  by 
tearing  through  the  areolar  tissue  surrounding  it  with  forceps  and  a  blunt 
instrument  such  as  a  director.  When  the  superior  thyroid  vessels  are  reached, 
these  may  be  secured  within  their  sheath  bypassing  an  aneurism  needle  round 
them  and  tying  them  en  masse.  Double  ligatures  should  be  used,  and  the 
vessels  divided  between  them  ;  or  the  vessels  may  be  picked  up  with  forci- 
pressure  forceps,  divided  and  the  two  ends  ligatured  separately.  The  upper  part 
of  the  enlarged  lobe  can  now  be  turned  downwards  and  the  next  step  consists 
in  separating  the  outer  and  lower  part  and  ligaturing  the  inferior  thyroid 
vessels,  special  care  being  taken  not  to  injure  or  include  the  recurrent  laryn- 
geal nerve.  The  tumour  may  now  be  carefully  raised  towards  the  middle 
line  until  the  isthmus  is  reached.  This  must  be  divided  in  the  middle  line, 
all  bleeding  vessels  being  secured  as  they  are  cut,  or  it  may  be  transfixed 
with  an  aneurism  needle  and  ligatured  with  stout  silk.  Jacobson  prefers  to 
divide  the  isthmus  before  proceeding  to  ligature  the  inferior  thyroid  vessels. 
The  dangers  during  the  operation  are  hgemorrhage,  entrance  of  air  into  the 
dilated  veins,  wound  of  the  internal  jugular  vein,  to  which  the  tumour  is 
sometimes  adherent,  and  injury  to  the  recurrent  laryngeal  nerve.  These  can 
be  avoided  only  by  careful  dissection,  and  by  the  application  of  double  liga- 
tures to  every  vessel  before  it  is  divided.  If  the  tumour  be  very  large,  a  part 
may  be  removed  from  the  opposite  side,  but  some  portion  of  the  gland  should 
always  be  left. 

Excision  of  the  Isthmus  of  the  thyroid  has  been  recommended  by 
Tillaux  as  a  means  of  cure  in  certain  cases  of  bronchocele,  the  effect  of  the 
operation  being  to  lead  to  atrophy  of  the  enlarged  lateral  lobes  of  the  thyroid. 
Tillaux  in  Paris,  and  Sydney  Jones  and  others  in  this  country,  have  practised 
the  operation  successfully  in  several  cases.  The  operation  consists  in  exposing 
the  isthmus  by  a  median  incision,  passing  a  ligature  round  it  at  each  end, 
tying  them  tightly,  and  then  excising  the  intervening  portion.  Jones  advises 
that  the  wound  should-  be  well  drained.  The  results  appear  to  have  been  very 
satisfactory. 

Scooping  out  a  portion  of  the  Thyroid  Body  by  means  of  a  large  sharp 
spoon  has  been  practised  with  success  by  Lister  and  others.  An  incision  is 
made  near  the  edge  of  the  sterno-mastoid,  avoiding  any  large  veins  that  may 
be  visible.  On  exj^osing  the  tumour  an  opening  is  made  into  it  by  means  of 
Paquelin's  cautery.  The  sharp  spoon  is  then  introduced,  and  a  considerable 
portion  of  the  substance  of  the  tumour  rapidly  scooped  out.  The  hemorrhage, 
which  is  usually  very  free,  may  be  restrained  by  pressure,  and,  if  necessary, 
the  cavity  must  immediately  be  plugged  with  some  efficient  antiseptic  materia,!. 
The  plugs  may  be  removed  in  a  few  days,  and  a  drainage-tube  inserted. 

In  all  operations  on  the  thyroid  body  the  strictest  antiseptic  precautions 
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must  be  taken,  otherwise  death  from  septicaemia,  or  from  suppuration  extend- 
ing into  the  mediastinum,  is  very  likely  to  occur. 

Treatment  of  Cystic  Broncho cele. — Cysts  of  the  thyroid  have  been 
treated  successfully  by  tapping  them  and  then  injecting  tincture  of  iodine,  or  a 
solution  of  perchloride  of  iron  (5ij  to  5i  of  water)  as  recommended  by  Morell 
Mackenzie.  On  account  of  the  uncertainty  of  this  method  and  the  dangers 
of  sloughing  aud  suppuration  with  which  it  is  attended,  it  has  been  largely 
abandoned  in  favour  of  laying  open  the  cyst  or  completely  excising  it.  In  the 
former  method  the  cyst  is  incised  freely  and  its  walls  sutured  to  the  skin. 
Any  soft  solid  tissue  which  it  contains  may  be  scraped  out,  and  if  the  htemor- 
rhage  is  free  the  cavity  should  be  plugged  with  strips  of  antiseptic  gauze.  If 
the  discharges  decompose  the  patient  runs  considerable  risk  of  pyaemia, 
septicaemia,  or  diffuse  suppuration  in  the  neck. 

Charters  Symonds  has  shown  that  in  many  cases  thyroid  cysts,  being  but 
loosely  connected  with  the  gland  itself,  can  be  treated  by  complete  excision. 
After  the  cyst  has  been  clearly  exposed  by  an  incision,  preferably  in  the  middle 
line,  Symonds  suggests  that  it  should  be  punctured,  when  the  collapsed  cyst-wall 
can  be  dissected  out  with  a  blunt  instrument.  If  the  cyst  lies  behind  one 
lobe  of  the  gland  this  must  be  raised  from  its  surface  and  then  the  cyst 
removed. 

Adenomata  and  Cysto-adenomata. — These  consist  of  encapsuled  solid 
or  cystic  growths,  whicb  lie  on  the  surface  or  in  the  substance  of  the  gland 
proper,  having,  as  Symonds  has  pointed  out,  the  same  I'elation  to  the  thyroid 
body  itself  as  adenomata  have  to  the  breast.  The  solid  tumours  have  a 
structure  closely  resembling  that  of  the  normal  thyroid  gland,  whilst  the 
cystic  forms  arise  by  distension  of  the  glandular  acini.  They  present 
themselves  as  a  localized  enlargement  usually  of  one  lobe,  and  the  ireat- 
mcnt  consists  in  shelling  them  out  from  their  loose  connexions  with  the 
gland  itself. 

Acute  Bronchocele  is  of  rare  occurrence,  but  has  been  met  with  both 
sporadically  and  epidemically,  and  in  young  subjects.  Acute  goitre  has  also 
been  recorded  as  occurring  during  pregnancy  and  after  parturition.  The 
whole  thyroid  gland  undergoes  rapid  enlargement,  attaining  the  size  of  a  man's 
fist  or  larger  in  the  course  of  a  few  days  or  weeks.  Owing  to  the  rapid 
enlargement  of  the  thyroid  body,  the  fascia  of  the  neck  covering  it  does  not 
stretch  with  sufficient  rapidity  ;  and  the  consequence  is  that  the  subjacent 
parts,  as  the  trachea,  become  compressed,  so  that  intense  dyspnaja  sets  in,  aud 
death  from  asphyxia  may  result  in  the  course  of  a  few  days  or  weeks.  It  is 
difficult  in  these  cases  to  know  how  to  save  the  patient ;  for  tracheotomy  by 
the  ordinary  methods  may  be  impracticable,  owing  to  the  manner  in  which 
the  tumour  dips  down  behind  the  stermim.  In  such  cases,  tapping  the  tumour 
in  different  places,  and  the  division  of  the  fascia  of  the  neck  covering  it,  may 
give  relief,  and  afford  time  for  the  action  of  remedies.  If  death  is  imminent 
from  asphyxia  the  Surgeon  may  endeavour  to  intubate  the  larynx  with  a 
No.  10  gum  elastic  catheter  having  an  opening  at  the  extremity,  as  recom- 
mended by  Annandale  and  others.  If  this  fail  only  two  courses  are  possible  : 
either  the  isthmus  must  be  divided  accurately  in  the  middle  line,  Paquehn's 
red-hot  knife  being  used  to  limit  the  hajmorrhage  ;  or  the  larynx  may  be 
opened,  the  cricoid  cartilage  being  divided,  and  a  long  cannula  or  a  catheter 
passed  downwards  past   the   obstruction.     The  latter  method  has  been 
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successfully  adopted  by  Konig,  who  has  invented  a  special  cannula  for  such 
cases.  In  his  case  the  tube  had  to  be  passed  nearly  five  inches  downwards 
before  air  entered  freely  through  it. 

Exophthalmic  Goitre  or  Graves's  Bisease  is  characterized  by  a  triple 
clinical  combination — of  auEemia,  exophthalmos,  and  bronchocele.  The  con- 
sideration of  this  remarkable  disease  belongs  rather  to  Medicine  than  to  Surgery, 
but  reference  must  be  made  to  the  fact  that  of  late  years  numerous  attempts 
have  been  made  to  treat  the  pulsating  bronchocele  by  operative  interference, 
apparently  with  a  considerable  degree  of  success.  Excision  of  one  lobe  is  the 
method  which  has  chiefly  been  adopted.  This  was  done  in  two  cases  by 
Liicke  of  Hamburg,  in  patients  aged  seventeen  and  forty-seven  respectively. 
In  both  instances  the  operation  was  followed  by  shrinking  of  the  remaining 
half  of  the  gland  and  improvement  in  the  other  symptoms  of  the  disease. 

Acute  Inflammation  of  the  Thyroid  Body. — Thyroiditis. — This  is 
an  uncommon  affection,  and  is  rarely,  if  ever,  met  with  in  a  gland  not  already 
enlarged.  It  may  arise  sometimes  without  apparent  cause,  and  is  then  attri- 
buted to  exposure  to  cold,  but  more  commonly  it  is  the  result  of  injury  or  a 
part  of  general  pyajmic  infection.  It  is  characterized  by  acute  febrile  disturb- 
ance, sometimes  commencing  with  a  rigor.  The  gland  becomes  hot,  tender^ 
and  rapidly  swells,  sometimes  to  such  an  extent  as  to  threaten  death  from 
suffocation.  The  inflammation  may  subside  in  a  few  days  or  may  terminate 
in  suppuration,  which  is  indicated  by  increasing  redness  and  the  presence  of 
fluctuation.  The  treatment  consists  in  the  application  of  leeches  and  hot 
fomentations.  If  suppuration  is  suspected,  the  jjus  must  be  sought  for  with 
an  aspirator.  If  it  is  found,  an  incision  must  be  made  and  a  drainage-tube 
inserted.  To  avoid  hEemorrhage,  the  gland  substance  may  be  divided  with 
Paquelin's  cautery. 

Tubercle  of  the  Thyroid  is  very  rare.  Miliary  tubercles  have  been 
found  in  the  gland  in  cases  dying  of  general  tuberculosis,  and  caseous  masses 
and  chronic  abscesses  have  been  met  with. 

Malignant  Tumours  of  the  Thyroid  Body. — Kauft'man,  in  1879, 
published  a  paper  in  which  he  recorded  oO  cases,  partly  his  own  and  partly 
collected,  of  malignant  tumour  of  the  thyroid  body  :  of  these  23  were  carci- 
noma, and  7  sarcoma.  In  every  case  the  mahgnant  tumour  originated  in  a 
gland  already  affected  by  chroaic  bronchocele.  The  tumours  usually  affected 
one  lobe  only,  but  in  a  few  cases  the  whole  gland  was  implicated.  The 
cancerous  tumours  were  characterized  by  rapid  growth,  infiltration  of  neigh- 
bouring structures,  and  early  infection  of  the  lymphatic  glands  and  internal 
organs.  In  six  cases,  secondary  tumours  formed  in  the  bones.  The  tumour 
was  in  all  cases  soft  in  consistence,  and  microscopic  examination  showed  that 
the  morbid  growth  commenced  by  proliferation  of  the  normal  cells  of  the 
gland,  the  new  cells  first  filling  the  spaces  and  then  burrowing  into  the 
surrounding  parts  in  columns.  The  cells  were  in  most  cases  polygonal,  but 
in  one  the  spaces  were  lined  with  cylindrical  epithelium. 

The  sarcomata  were  round-celled,  spindle-celled,  and  mixed.  In  one  case 
the  growth  perforated  the  trachea,  and  in  all  secondary  tumours  appeared — in 
three  cases  in  the  lymphatic  glands. 

A  special  form  of  malignant  tumour  of  the  thyroid  body — known  as 
"  thyroid  cancer  " — has  been  met  with  in  a  few  recorded  cases  in  which  the 
secondary  tumours  closely  resembled  the  normal  thyroid  body  in  structure. 
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These  were  first  described  by  Cohuheim,  aud  cases  have  been  recorded  by 
Morris,  Warrington  Haward,  Neumann  and  others.  In  all  these  the 
lymphatic  glands  were  affected,  and  pulsating  growths  appeared  in  the  bones. 

The  thyroid  body  is  also  sometimes  implicated  by  malignant  sarcomata 
springing  from  the  structures  in  its  neighbourhood,  and  by  epithelioma  of 
the  oesophagus  or  larynx.  It  is  very  rarely  the  seat  of  secondaiy  malignant 
growths. 

Malignant  tumours  of  the  thyroid  are  rarely  suitable  for  removal  by 
operation  on  account  of  the  extent  of  the  glandular  infection  and  the  im- 
plication of  the  important  structures  in  their  neighbourhood. 
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DISEASES    OF    THE    GUMS    AND    ALVEOLAR  PROCESSES. 

Abscess  of  the  Gums,  Alveolar  Abscess  or  Gumboil  is  of  very 
frequent  occurrence,  from  the  irritation  of  decayed  teeth.  The  common 
gumboil  forms  at  the  edge  of  the  gum  and  is  quite  superficial ;  it  is  at  once 
relieved  by  puncturing  it  with  a  lancet.  A  more  troublesome  form  of  alveolar 
abscess  is  that  which  develops  in  connexion  with  the  fang  of  a  tooth,  usually 
carious,  but  occasionally  apparently  healthy.  The  pus  forms  at  the  extremity 
of  the  fang,  the  alveolus  being  absorbed  around  it,  so  that  a  small  abscess- 
cavity  is  hollowed  out  deep  in  the  bone.  The  pus  may  find  its  way  out  along 
the  tooth,  pointing  at  the  margin  of  the  gum,  but  not  unfrequently,  especially 
in  the  molar  or  bicuspid  teeth,  it  perforates  the  compact  tissue  of  the  javy-bone 
and  forms  an  abscess  deeply  seated  below  the  reflexion  of  the  mucous  mem- 
brane fi'om  the  gum  to  the  lip  or  cheek.  This  is  accompanied  by  considerable 
swelling  of  the  face  and  severe  pain.  The  nature  of  the  swelling  is  recognized 
by  its  being  firmly  fixed  to  the  jaw.  By  a  free  and  early  incision  and  extrac- 
tion of  the  diseased  tooth  the  pus  may  be  let  out  into  the  mouth  and  immediate 
relief  obtained,  but  not  uncommonly  in  the  lower  jaw  the  abscess  opens 
externally  near  the  angle,  and  a  troublesome  sinus  may  be  left  which  refuses 
to  heal  until  the  affected  tooth  is  removed.  In  the  upper  jaw  the  pus  may 
burst  into  the  antrum  or  may  burrow  beneath  the  palate,  forming  an  abscess  in 
the  roof  of  the  mouth  which  occasionally  leads  to  necrosis  of  a  portion  of  the 
bone.  To  prevent  this  such  abscesses  should  be  opened  early  and  the  diseased 
tooth  immediately  extracted. 

Spongy  Gums,  sometimes  accompanied  by  ulceration,  may  occur  as  the 
result  of  scurvy,  or  from  the  administration  of  mercury.  If  the  condition  be 
due  to  scurvy,  it  is  quickly  relieved  by  attention  to  diet,  fresh  fruit  and 
vegetables  being  freely  supplied.  The  mouth  may  be  washed  at  the  same 
time  with  an  alum  gargle.  Such  cases  are  not  uncommon  among  the  female 
poor  of  large  cities  whose  food  consists  chiefly  of  bread  and  tea.  In  mercurial 
salivation  a  strong  alum  gargle  will  be  found  the  best  remedy. 

In  scrofulous  ill-fed  children  a  spongij  condition  of  the  gums  with  ulceration 
and  foetor  of  the  breath  is  sometimes  met  with.  The  ulcers  are  covered  on 
the  surface  with  a  grey  slough.  The  cause  of  the  condition  is  often  obscure. 
It  must  be  treated  by  tonics,  cod-liver  oil  and  iron,  and  by  chlorate  of  potash,^ 
administered  internally  to  very  young  children,  or  used  as  a  gargle  when 
possible. 

Inflammation  of  the  gums  during  teething  must  be  relieved  by  lancing. 

Simple  Hypertrophy  of  the  Gums,  in  the  form  of  pendulous  fringed 
outgrowths  overlapping  the  teeth,  is  occasionally  met  with  in  young  children. 
The  cause  of  the  condition  is  uncertain,  but  it  is  remarkable  that  the  children 
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in  all  recorded  cases  were  deficient  in  intellect.  In  a  case  of  tliis  kind  under 
my  care  I  fully  removed  the  growth  with  the  scalpel  and  scissors.  It  was 
found  to  consist  of  the  ordinary  structure  of  the  gums,  with  fine  fibrous 
stroma  containing  much  gland  tissue  ;  the  papillEe  on  the  surface  were  very 
large,  and  covered  by  unusually  thick  epithelium.  At  the  time  of  the  opera- 
tion the  child  was  i\  J^^ars  of  age.  Five  years  afterwards  the  late  John 
Murray  exhibited  this  patient  and  his  younger  brother  and  sister  at  the 
Medico-Ohirurgical  Society  (Trans.  Vol.  LVI.).  The  growth  had  returned 
and  the  two  younger  children  were  similarly  affected.  They  were  all  the  sub- 
jects of  tumours  of  the  skin  of  the  nature  of  molluscum  fibrosuui  and  peculiar 
enlargements  of  the  fingers  and  toes,  and  were  all  of  weak  intellect.  No  cause 
could  be  found  for  the  disease  beyond  the  fact  that  the  parents  were  first 
cousins.  Heath  recommends  in  such  cases  that  the  alveolar  border  should  be 
removed  with  the  growth. 

Epulis  is  a  tumour  springing  from  the  periosteum  and  edge  of  the  alveolus. 


Fig.  0S4. — Epulis  of  Up)ipr  Jaw, 
hanging  down  so  as  to  overlap  the 
Lower  Jaw. 

and  implicating  the  osseous  walls  of  the  sockets  ;  it  grows  up  between  and 
loosens  the  neighbouring  teeth,  which  it  displaces  and  euvelopes  in  its  struc- 
ture. It  is  of  two  kinds  :  simple  and  malignant.  The  Simple  Epulis  is  a 
fibrous  tumour  ;  the  term  Malir/tiaat  Epvlis  is  applied  to  a  myeloid  sarcoma 
springing  ft-om  the  alveolar  border  of  the  jaw,  and  it  is  sometimes  extended  to 
epithelioma  of  the  gum. 

Fibrous  Epulis  is  most  frequently  met  with  in  the  lower  jaw  (Fig.  683). 
I  have,  however,  seen  several  instances  of  its  springing  from  the  alveolar 
border  of  the  upper  jaw  (Fig.  684).  It  appears  to  be  occasioned  chiefly  by 
the  irritation  of  decayed  stumps,  and  hence  occurs  more  frequently  in  con- 
nexion with  the  molar  than  with  the  incisor  teeth.  Although  this  disease  has 
occasionally  been  seen  in  children,  it  seldom  occurs  before  the  adult  age,  and 
may  be  developed  even  up  to  an  advanced  period  of  life.  It  is  seen  as  often 
among  females  as  males.  A  fibrous  epulis  appears  as  a  red,  smooth,  and  lobu- 
lated  tumour,  at  first  hard  and  semi-elastic,  like  the  ordinary  structure  of  the 
gum,  but  after  a  time  ulcerating  on  the  surface,  with  a  purulent  or  sanious 
discbarge.    The  fibrous  epulis  springs  from  the  periosteum  of  the  alveolus  or 
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from  the  periodontal  membrane  ;  it  sometimes  contains  spicula  of  bone.  It  is 
covered  by  a  thin  layer  of  mucous  membrane. 

The  Treatment  of  fibrous  epulis  consists  in  the  removal  of  the  whole  of  the 
mass.  If  it  be  very  small  and  superficial  the  growth  alone  may  be  removed 
and  the  surface  from  which  it  springs  scraped  with  a  gouge.  By  this  means 
it  may  occasionally  be  cured,  but  more  commonly  it  manifests  a  great  tendency 
to  reproduction.  The  portion  of  the  alveolar  border,  from  which  it  springs 
must  then  be  removed  as  well.  If  it  grows  from  the  periodontal  membrane  it 
can  be  removed  by  extracting  the  tooth.  In  all  ordinary  cases  of  epulis,  the 
removal  may  be  effected  from  the  inside  of  the  mouth  without  the  necessity  of 
making  any  incisions  through  the  cheek.  In  very  large  masses  of  epulis 
extending  towards  the  ramus,  it  may  be  necessary  either  to  carry  an  incision 
fi-om  the  angle  of  the  mouth  downwards  and  outwards,  or  to  dissect  up  the 
cheek  from  the  bone,  a,nd  thus  expose  the  disease  fully.  In  performing  the 
operation,  the  first  thing  to  be  done  is  to  extract  a  tooth  on  each  side  of  the 
tumour  ;  a  cut  must  then  be  made  with  a  saw  through  the  alveoli  of  the  teeth 
that  have  been  removed,  down  to  a  level  with  the  base  of  the  growth.  In 
doing  this  care  must  be  taken  not  to  cut  too  near  the  remaining  teeth,  lest 
the  alveoli  be  opened  and  their  support  lost.  If  the  tumour  be  large  it  may 
be  necessary  to  saw  deeply  ;  but  the  base  of  the  lower  jaw  should,  whenever 
practicable,  be  left  intact,  the  whole  of  the  substance  not  being  sawn  through, 
so  that,  though  a  considerable  portion  of  bone  be  removed,  yet  the  length  of 
the  jaw  may  be  preserved.  For  this  purpose  Hey's  saw  should  not  be  used,  as 
it  is  a  niggling  instrument,  difficult  to  manage  in  this  situation  ;  but  a 
straight  and  stiff-backed  saw,  with  as  deep  a  blade  as  the  mouth  will 
conveniently  admit,  will  be  found  most  useful  (Fig.  692).  The  epulis, 
included  between  two  vertical  cuts,  may  now,  if  small,  be  removed  with  cross- 
cutting  forceps,  and  the  bleeding  stopped  by  placing  a  plug  in  the  wound  and 
compressing  it  against  the  teeth  of  the  upper  jaw  by  means  of  a  bandage 
passed  under  the  chin.  If  the  epulis  be  large,  a  horizontal  cut  should  be 
made  along  the  bone  about  midway  between  the  alveolus  and  the  base,  by 
means  of  Hey's  saw  ;  and,  after  the  bone  has  been  penetrated  to  a  sufficient 
depth,  the  blade  of  the  cross-cutting  forceps  may  be  fixed  in  this  cut,  and  the 
diseased  part  then  removed.  Should  the  dental  artery  spout  it  should  be 
touched  with  tlie  fine  point  of  Paquelin's  cautery.  The  cut  surface  will 
speedily  granulate  ;  and  the  cavity  fills  up  with  fibrous  tissue.  The  operation 
for  the  removal  of  epulis  is  a  very  safe  one.  Of  28  cases  collected  by 
Hutchinson  from  different  London  hospitals,  only  one  was  fatal,  from 
pyaemia. 

Myeloid  Sarcoma  of  the  Alveolar  Border  forms  a  soft  purplish,  very 
vascular  tumour,  growing  rapidly  and  speedily  recurring  after  removal,  unless  the 
incisions  are  carried  widely  beyond  the  growth.  It  is  sometimes  spoken  of  as 
"  myeloid  epulis."  It  occurs  principally,  so  far  as  my  observation  goes,  in 
males  advanced  in  life.  These  tumours  require  the  same  operation  as  the 
fibrous  epulis  ;  and,  as  much  hajmorrhage  usually  follows  their  removal,  a 
cautery  must  be  applied  to  the  bleeding  surface.  If  the  tumour  be  very 
large,  it  may  be  necessary  to  remove  a  portion  of  the  whole  thickness  of  the 
bone,  through  an  external  incision,  as  will  be  described  in  the  section  on 
Excision  of  the  Lower  Jaw  (p.  646). 

Epithelioma  of  the  Gum  is  not  uncommon.    It  presents  the  ordinary 
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characters  of  s((iiamous  carcinoma.  It  is  distino-nished  from  myeloid  sarcoma 
l)y  its  flat  surface,  its  early  ulceration,  the  everted  edge  of  the  ulcer,  and  its 
comparatively  slight  tendency  to  ftingate  (Fig.  C85.)  In  the  later  stages  the 
neighbouring  lymphatic  glands  become  enlarged.  In  the  lower  jaw,  when  the 
growth  penetrates  the  compact  bone,  it  extends  widely  in  the  cancellous 
tissue.  In  the  upper  jaw  it  may  invade  the  antrum,  and 
completely  fill  that  cavity.  The  treatment  is  to  remove 
the  growth  freely  with  a  considerable  portion  of  tlie  bone 
on  each  side  of  it.  In  the  upper  jaw,  if  the  growth  fills 
the  antrum,  it  may  be  necessary  to  remove  the  whole  or  a 
great  part  of  the  upper  maxilla. 

Necrosis  of  the  Jaw  may  result  from  many  ditterent 
causes.  It  is  frequently  due  to  alveolar  abscess,  when  all 
degrees  are  met  with,  from  separation  of  a  small  sequestrum 
from  the  wall  of  an  alveolus  to  extensive  necrosis  of  the 
body  of  the  jaw.  It  may  also  be  the  result  of  different 
varieties  of  ulceration  in  the  mouth,  salivation  by  mercury, 
syphihs,  exposure  to  the  fumes  of  phosphorus,  or  injury.  A  fir.  68.5.— sunamous 
variety,  spoken  of  as  "  exanthematous  necrosis  "  is  not  very  Gum.'"""*  "''''^^ 
uncommon  in  the  course  of  the  acute  specific  fevers,  having 
been  seen  after  scarlet  fever,  measles,  typhoid  fever,  and  small-pox.  Necrosis 
sometimes  occurs  without  any  assignable  cause.  In  this  way  I  have  seen  the 
whole  of  the  alveolar  j^rocess  of  the  upper  jaw  exfoliate  in  a  young  lady,  other- 
Avise  perfectly  healthy  ;  and  I  have  several  times  had  occasion  to  remove  large 
portions  of  the  lower  jaAV — in  one  case  more  than  half  of  the  bone — for 
necrosis  that  could  not  be  referred  to  any  of  the  causes  mentioned  above. 
The  disease  begins  with  deeply  seated  pain  resembling  sevei'e  toothache, 
which  nothing  will  allay  ;  the  gums  become  swollen  ;  the  teeth  are  loosened, 
and  eventually  drop  out.  Before  they  do  so,  however,  pus  usually  wells  up 
through  the  alveoli.  Abscesses  form  inside  the  mouth,  and  under  the  angles 
of  the  jaw,  having  sinuses  through  which  bare  bone  is  reached  by  the  probe. 
The  general  health  suffers  greatly,  doubtless  in  consequence  of  the  patient 
swallowing  some  of  the  pus  from  the  dead  bone. 

Necrosis  of  the  jaws,  arising  from  inhalation  of  the  fumes  of  phosphorus 
during  the  manufacture  of  lucifer  matches,  first  noticed  by  Lorinser  of  Vienna, 
has  been  especially  described  by  Von  Bibra  and  Geist,  who  had  abunrlant 
opportunities  of  observing  the  disease  at  the  large  manufactories  at  Nureniberg. 
This  Lucifer  Match  disease  was  some  years  ago  very  frequent,  but,  in  con- 
sequence of  the  adoption  of  precautionary  measures,  is  now  much  more  rarely 
met  with.  It  consists  in  necrosis  of  the  jaws,  and  is  attended  with  the 
symptoms  above  described,  but  in  a  more  severe  degree  and  an  acute  form. 
The  affected-  bone  undergoes  a  remarkable  change,  assuming  the  porous  aspect 
and  grey  colour  of  dirty  pumice-stone.  Both  jaws  are  equally  liable  to  be 
affected,  but  commonly  one  only  at  a  time  is  diseased  ;  the  whole  of  the  bone 
may  die  and  be  separated.  Thus  of  51  cases  obseiwed  by  Von  Bibra,  both 
jaws  were  affected  in  five  instances  only — the  upper  alone  in  21  cases,  the 
lower  in  2.5.  According  to  Langenbeck,  the  local  disease  is  preceded  in  many 
instances  by  general  symptoms  of  phosphorus  poisoning  ;  and  there  is  a  con- 
siderable amount  of  bony  deposit  from  periostitis,  enclosing  the  necrosed  bone. 
It  has  been  believed  that  workmen  having  sound  teeth  are  not  easily  if  at  all 
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influenced  by  the  fumes,  and  tliat  the  phosphorus  acts  through  carious  teeth  ; 
but  Langeubeck  has  observed  that  the  teeth  have  been  sound  in  cases  of  the 
disease.  Mears  of  Philadelphia,  who  has  seen  a  large  number  of  cases,  is  also 
of  opinion  that  the  necrosis  is  due  to  the  general  and  not  the  local  effect  of 
the  poison. 

The  diagnosis  of  necrosis  of  the  lower  jaw  is  usually  unattended  with  any 
difficulty,  but  in  certain  cases  a  sequestrum  included  in  a  thick  mass  of  new 
bone  may  somewhat  closely  resemble  a  central  tumour.  In  the  upper  jaw, 
especially  when  limited  to  the  palatal  process,  it  may  resemble  epithelioma  in 
the  raised  and  everted  edges  of  the  ulcer  in  the  hard  palate  and  the  spongy 
feel  communicated  to  the  probe  by  the  dead  bone. 

The  Treatment  of  necrosis  of  the  jaw  presents  nothing  special.  The 
removal  of  the  sequestra  should  be  effected  as  far  as  practicable  through  the 
interior  of  the  mouth,  by  free  incisions  through  the  gums. 

In  the  uppei-  jaw,  where  the  necrosis  seldom  extends  beyond  the  alveolar 
'border  or  the  palatal  process,  this  may  always  readily  be  done. 

In  the  bwer  jaw,  the  question  as  to  whether  the  dead  bone  should 
be  extracted   through  the  mouth,  or  by  iucision  from  without  through 


If  the  operation  be  'delayed,  in  accordance  with  those  principles  that  guide 
us  in  the  management  of  necrosed  bone  generally,  until  the  sequestrum  is 
quite  loose,  it  may  usually  be  readily  extracted,  in  whole  or  in  pieces, 
through  an  opening  that  will  leave  but  a  small  cicatrix.  By  such 
operations  as  these,  the  whole  of  the  lower  jaw  has  been  extracted  piece- 
meal at  intervals  in  a  state  of  necrosis,  first  on  one  and  then  on  the 
other  side.  Carnochan  has  removed  the  whole  of  the  necrosed  lower  jaw 
at  one  operation,  disarticulating  first  one  and  then  the  other  condyle  in  the 
usual  way. 

If,  however,  there  be  no  external  abscess  or  sinus — if  the  gum  have  been 
loosened  and  perforated,  with  a  ragged  portion  of  sequestrum  projecting 
through  it  into  the  cavity  of  the  mouth,  then  no  external  incisions  will 
be  required,  but  the  dead  bone  may  readily  be  removed  from  within  the 


Fig.  686. — Wood's  Case  of  Phosphorus  Necrosis  of  entire 
Lower  Jaw. 


the  cheek,  will  be  determined 
partly  by  the  position  of  the 
sinuses  and  partly  by  the'  situa- 
tion and  extent  of  the  bone 
affected.  If  the  sinuses  be  in 
the  cheek,  or  in  the  side  of  the 
neck,  or  under  the  angle  of  the 
jaw,  it  is  usually  an  indication 
that,  if  the  whole  of  the  corres- 
ponding ramus  or  body  of  the 
bone  be  not  involved,  the  pos- 
terior and  outer  parts  are  cer- 
tainly affected  ;  and,  in  these 
circumstauces,  extraction  of  the 
sequestrum  is  best  effected  by 
opening  up  the  sinuses  parallel 
to  the  line  of  the  jaw.  The 
incisions  for  this  purpose  need 
not  usually  be  very  extensive. 
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mouth.  I  have  m  this  way  taken  away  the  wliole  of  the  ramus  with  its 
processes  ;  and,  in  a  negro,  the  whole  of  the  bone  in  a  state  of  necrosis  has 
thus  been  removed  in  separate  pieces,  Ijy  Perry,  through  the  mouth. 

Ileproduction  of  the  Jaw  after  Removal. — The  amount  of  regenera- 
tion of  bone  will  depend  greatly  upon  the  state  of  the  periosteum  before  the 
i-emoval  of  the  sequesti'a.  If  this  be  healthy,  and  if  new  bone  have  already 
formed  prior  to  operation,  a  very  perfect  reproduction  may  take  place  ;  in  fact, 
complete  reproduction  of  the  whole  of  the  lower  jaw,  though  in  a  somewhat 
rudimentary  and  imperfect  form,  may  follow  its  removal  from  phosphorus 
necrosis.  In  the  museum  of  the  Bellevue  Hospital,  New  York,  Wood  showed 
me  two  specimens,  one  of  the  necrosed  lower  jaw,  removed  by  him  for  phos- 
phorus disease  from  a  girl  about  19  (Fig.  686).  She  died  of  brain  disease 
three  years  after  operation  ;  and  in  the  same  collection  is  her  cranium  with  a 
reproduced  lower  jaw,  consisting  of  an  entire  semicircle  of  bone,  about  5-8ths 
of  an  inch  deep,  with  all  the  processes.  This  unique  and  most  interesting 
case  has  already  been  described,  and  the  regenerated  bone  figured  (Vol.  II., 
p.  292,  Fig.  516).  In  it  the  periosteum  must  have  been  preserved  entire,  and 
thus  led  to  the  reproduction  of  the  bone.  Should  no  new  bone  have  formed 
before  the  operation,  a  dense  fibroid  cicatricial  structure  will  replace  the  lost 
bone. 

Actinomycosis,  which  has  a  special  tendency  to  affect  the  lower  jaw,  has 
been  described  in  Vol.  I.,  p.  1105. 

DISEASES   OF   THE   ANTRUM   AND   UPPER  JAW. 

Our  present  knowledge  of  the  operative  procedures  necessary  for  the  I'emoval 
of  disease  of  the  jaw.s,  is  due  chiefly  to  the  labours  of  Gensoul,  Lizars,  and 
Listen.  William  Fergnsson  and  Christopher  Heath  have  also  done  much  to 
simplify  and  extend  this  department  of  Surgery. 

The  various  large  and  irregular  cavities  that  lie  amongst  the  bones  of  the 
face  may  become  the  scat  of  disease,  primarily  originating  either  in  the  mucous 
membrane  by  which  they  are  lined,  or  in  the  osseous  structures  that  compose 
their  walls.  In  this  way  the  frontal  sinuses,  the  ethmoidal  and  sphenoidal 
cells,  and  the  antrum,  may  either  be  seats  of  chronic  inflammation  of  their 
nuicous  linings,  with  more  or  less  profuse  muco-purulent  discharge  ;  or  the 
mucous  membrane  may  be  affected  by  more  serious  organic  disease.  Thus 
carcinoiua  may  develop  in  it,  and  after  distending  the  cavity  in  which  it 
originally  formed,  may  destroy  its  osseous  walls  ;  and,  passing  outwards  into 
other  situations  about  the  face  and  the  base  of  the  skull,  where  it  is  freed 
from  the  pressure  of  surrounding  bone,  it  may  increase  rapidly,  blocking  up 
mucous  canals,  as  the  nose  and  the  lachrymal  sac  and  duct,  displacing  the  eye, 
and  producing  great  disfigurement  of  the  side  of  the  face.  These  secondary 
outgrowths,  from  the  rapidity  of  their  development,  and  the  amount  of 
deformity  and  distress  which  they  occasion,  may  readily  be  mistaken  for  the 
])riniary  disease,  the  real  starting  point  of  which  will  often  be  found  in  a  deeper 
locality.  The  bones  constituting  the  walls  of  these  facial  cavities,  or  the 
periosteum  covering  them,  may  also  be  the  seat  of  other  morbid  growtlis, 
more  particularly  of  enchondroma,  and  myeloid,  spindle-celled  or  round- 
celled  sarcoma.  These  run  a  similar  course  to  the  growths  originating  in 
the  mucous  membranes. 

s  s  2 
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Suppuration  in  the  Antrum. —  This  is  usually  excited  by  caries  of  one 
of  the  teeth,  the  fangs  of  which  come  into  close  relation  with  the  cavity,  viz., 
the  first  and  second  molar,  the  bicuspid,  and  the  canine,  but  in  some  cases  it 
appears  to  arise  by  extension  from  the  nose.  It  occasionally  arises  from 
injury.  It  is  usually  accompanied  at  first  by  deep-seated  aching,  throbbing, 
or  lancinating  pain  in  the  face.  This  may  be  referred  to  the  frontal  region 
and  thus  simulate  disease  of  the  frontal  sinuses.  So  much  is  this  the  case 
that  it  is  a  good  rule  not  to  operate  for  supposed  disease  of  the  frontal  sinuses 
without  previously  exploring  the  antrum  with  a  trochar.  The  pus  as  it  forms 
in  the  antrum  will  sometimes  flow  into  the  nostril  through  the  aperture  into 
the  middle  fossa,  and  then  may  keep  up  constant  irritation,  with  much  foetor 
in  the  nostrils.  When  this  takes  place,  as  the  olfactory  region  of  the  nose  is 
healthy,  the  patient  is  conscious  of  an  unpleasant  smell,  but  according  to 


Heath  this  is  not  perceptible  to  other  people.  In  oz?ena,  on  the  other  hand, 
the  patient  is  unconscious  of  the  unpleasant  smell  which  is  perceived  by  others. 
In  other  cases,  the  pus  drains  through  the  socket  of  a  tooth  into  the  mouth; 
and  much  less  commonly,  its  exit  being  prevented,  it  gives  rise  to  enlarge- 
ment of  the  cheek,  the  soft  parts  of  which  become  brawny  and  inflamed,  and 
the  bones  expanded,  so  that  at  last  they  are  thinned  to  such  an  extent  that,  as 
in  cystic  disease  of  the  cavity,  they  crackle  when  pressed  upon.  Any  portion 
of  the  wall  of  the  cavity — the  orbital,  buccal,  palatal,  or  nasal — may  thus  be 
expanded  and  fluctuation  be  felt  through  it  ;  and,  the  lachrymal  duct  being 
commonly  obstructed,  the  eye  on  the  affected  side  becomes  watery.  In  some 
cases  abscess  of  the  antrum  has  been  followed  by  loss  of  sight  in  the  eye  of 
the  same  side.  Temporary  blindness  is  not  uncommon  when  the  floor  of  the 
orbit  is  raised  by  the  pus. 

As  an  aid  to  the  diagnosis  of  the  presence  of  pus  or  solid  tumours  in  the 


Various  forms  of  Aiitrum-Perforator. 
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antrum  may  be  ineiitiouod  the  method  of  transillumination  recommended  by 
Voltolini  and  Heryng.  This  consists  in  introducing  an  electric  light  into  the 
mouth,  the  patient  being  in  a  darkened  room.  The  cheeks,  lips  and  lower 
margin  of  the  orbits  l)ecome  illuminated  of  a  rosy  red  colour,  whilst  if  one 
antrum  is  filled  with  pus  or  an  opaque  tumour  the  illumination  of  the 
corresponding  cheek  and  orbit  is  proportionately  diminished.  Although  this 
method  has  proved  of  some  practical  utility  it  seems  to  give  misleading 
evidence  in  some  cases. 

Treatment. — Although  Mikulicz,  Krause,  and  others  have  recommended 
draining  the  antrum  from  the  nose,  either  in  the  position  of  the  normal 
opening  or  by  perforating  the  outer  wall  of  the  inferior  meatus,  the  method 
of  treatment  usually  adopted  consists  in  draining  the  abscess  from  the  mouth. 
Any  carious  tooth  situated  in  the  neighbourhood  of  the  antrum  should  be 
extracted  and  then  the  antrum  may  be  opened  by  perforating  the  socket.  ^  If 
however  all  the  teeth  appear  healthy  the  opening  into  the  antrum  should  be 
made  above  the  alveolus,  or  through  the  canine  fossa  under  the  cheek,  pro- 
vided it  be  much  expanded  in  this  situation,  so  that  its  cavity  can  easily  be 
reached. 

The  perforation  into  the  antrum  may  readily  be  made,  or  the  socket  of  the 
tooth  enlarged,  by  means  of  one  of  the  forms  of  antrum-perforator  here  I'epre- 
sented  (Figs.  GST,  688,  689),  or  a  carpenter's  gimlet,  as  recommended  by 
Fergusson.  As  the  matter  drains  away,  the  cavity  will  gradually  contract, 
and  the  deformity  thus  be  removed.  It  well 
not  to  attempt  to  perforate  in  the  site  of  teeth 
that  have  been  extracted  for  some  time,  as  here 
the  bone  becomes  unduly  consolidated,  and  the 
attempt  to  reach  the  cavity  is  consequently  likely 
to  fail.  The  matter  that  is  discharged  is  often 
very  offensive,  or  it  may  be  thick  and  pasty  from 
the  absorption  of  its  watery  parts.  After  the 
aperture  has  been  made,  the  cavity  should  be 
syringed  out  twice  daily  with  some  antiseptic 
solution.  The  best  instrument  for  this  purpose 
is  that  recommended  by  Heath,  consisting  of  a 
common  Eustachian  catheter,  to  which  an  india- 
rubber  ball  is  fitted  to  contain  the  fiuid  to  be 
injected. 

Cystic  Disease  of  tlie  Antrum.  In  this     I'ig.  OOC—Cystie  Disease  of  Autruin. 

disease  the  antrum  becomes  slowly  distended 

with  a  fluid,  in  some  cases  glairy  and  mucous  in  character,  like  the 
contents  of  a  ranula,  in  others  thin,  brownish,  and  serous,  containing 
cholesterine.  It  was  formerly  believed  that  this  condition  was,  in  some 
instances  at  least,  due  to  obstruction  of  the  aperture  leading  from  the  antrum 
to  the  nose,  and  hence  the  name  "dropsy  of  the  antrum"  was  applied  to  it; 
but  it  is  now  generally  acknowledged  that  in  all  cases  it  results  from  the 
formation  of  a  cystic  tumour  springing  from  the  mucous  membrane  lining  the 
cavity.  In  such  cases  the  accumulation  of  fluid  may  after  a  time  cause  expan- 
sion and  thinning  of  the  osseous  walls  of  the  cavity.  The  cheek  is  rendered 
round  and  prominent — a  painless  indolent  semi-elastic  tumour  forming  in  it 
and  protruding  it  outwards,  and  giving  rise  to  the  egg-shell  or  parchment-like 
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crackling  on  pressure  (Fig.  690).  The  floor  of  the  orbit  or  the  roof  of  the 
month  may  be  caused  to  bulge,  and  the  nasal  cavity  may  be  encroached  upon. 

Treatment. — The  operation  of  "  catheterizing  the  antrum,"  founded  on 
an  erroneous  idea  as  to  the  nature  of  the  disease,  was  formerly  recommended? 
but  was  never  attended  with  any  benefit  to  the  patient.  The  only  efficient 
treatment  consists  in  opening  the  antrum  from  without :  this  is  done  without 
incising  the  lips  or  wounding  the  face,  by  thrusting  a  trochar  and  cannula  into 
the  most  thinned  and  expanded  part  of  the  tumour  under  the  cheek  ;  or,  if 
necessary,  by  dissecting  up  the  cheek  from  the  gum,  and  thus  making  an 
opening  into  the  cavity  of  the  antrum  with  a  strong  pair  of  scissors  or  a 
perforator,  through  its  most  expanded  part,  so  as  to  allow  the  discharge  to 
escape  freely.  In  order  to  prevent  a  re-accumulation  of  the  fluid,  it  will  be 
better  to  cut  away  a  small  portion  of  the  expanded  wall  of  the  antrum,  and 
thus  to  establish  a  permanent  aperture  in  it,  through  which  it  must  be  syringed 
out  daily  with  some  antiseptic  solution  until  all  discharge  ceases. 

Polypus  of  the  Antrum. — Mucous  polypi  are  occasionally  met  with  in 
the  antrum,  but  they  give  rise  to  no  symptoms  unless  they  reach  a  size 
sufficient  to  cause  distension  of  the  cavity.  They  then  most  commonly 
cause  absorption  of  the  inner  wall  and  project  into  the  nasal  cavity,  from 
which  they  have  been  successfully  removed  with  forceps. 

Dental  and  Bentigerous  Cysts  will  be  most  conveniently  considered 
with  other  cystic  affections  of  the  lower  jaw,  although  the  former  are,  accord- 
ing to  Heath,  more  common  in  the  upper  than  in  the  lower  jaw. 

Solid  Tumours  of  various  kinds  may  take  their  origin  from  the  superior 
maxilla  or  its  immediate  neighbourhood.  In  most  cases,  by  the  time  the  case 
comes  under  observation,  it  is  impossible  to  say  with  certainty  in  what  part  or 
tissue  it  took  its  origin — whether  it  began  in  the  upper  jaw,  or  spread  into  it 
from  contiguous  structures.  The  following  are  the  chief  tumours  met  with 
in  this  region  : — 

Fibroma. — This  is  not  uncommon,  springing  from  the  periosteum  and 
either  filling  the  antrum  or  projecting  from  the  alveolar  border.  It  grows 
slowly,  and  has  no  tendency  to  infect  the  surrounding  tissues,  but  when 
springing  from  the  antrum  it  causes  gradual  absorption  of  the  surrounding 
bone,  and  forces  its  way  ijito  the  neighbouring  sinuses  and  cavities,  or 
projects  forwards  on  the  face,  sometimes  forming  a  tumour  of  considerable  size. 

Enchondroma. — Pure  enchondroma  is  uncommon  ;  its  general  mode  of 
growth,  and  the  appearance  it  gives  rise  to,  are  similar  to  those  of  fibroma. 

Osteoma. — Bony  growths  are  occasionally  met  with  filling  the  antrum  and 
causing  a  projection  forwards  on  the  cheek.  They  are  compoied  of  tissue 
having  the  normal  structure  of  bone,  and  somewhat  denser  in  structure  than 
ordinary  cancellous  tissue.  They  increase  slowly  and  painlessly.  In  the  case 
of  a  young  woman,  aged  25,  under  the  care  of  Heath  in  University  College 
Hospital,  the  tumour  formed  a  considerable  projection  on  the  face,  and  had 
been  growing  for  ten  years.  Pedunculated  growths  have  been  met  with 
springing  from  the  outer  surface  of  the  bone,  and  still  more  rarely  ivory-like 
tumours  have  been  found  in  the  same  situation. 

Vascular  Tumours. — Liston  removed  a  tumour  from  the  maxillary 
region,  which  in  section  presented  the  appearance  of  erectile  tissue.  The 
specimen  is  now  in  the  Museum  of  University  College.  The  section  closely 
resembles  that  of  the  corpus  cavernosum  penis. 
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Sarcoma  of  various  kiiiils  is  of  frequent  occurrence  in  the  upper  jaw, 
originating  in  the  maxilla  itself,  or  in  the  surrounding  bones.  Spindle-celled 
and  round-celled  sarcoma,  in  some  cases  undergoing  partial  ossification,  and  in 
others  developing  into  cartilage,  are  the  varieties  chiefly  met  with.  They 
form  soft,  rapidly-growing  tumours,  often  implicating  tiie  surrounding  parts 
and  pushing  into  the  neighltouring  cavities  from  an  early  period.  They  are 
extremely  vascular,  so  much  so  that  in  rare  cases  they  pulsate  distinctly. 
When  they  project  into  tlie  nose  they  form  polypoid  mafses,  bleeding  readily 
and  obstructing  the  fossae.  If  they  spring  from  behind  the  maxilla,  they  not 
uufreqnently  penetrate  the  cranial  cavity,  either  from  the  orbit  or  by  means 
of  the  foramina  in  the  base  of  the  skull.  ^lyeloid  sarcoma  occurs  in  young 
adult  life  chiefly  in  the  alveolar  border  of  the  bone.  In  other  parts  it  is 
extremely  rare. 

Carcinoma  is  far  from  uncommon.  It  may,  as  before  stated,  begin  in  the 
gum  or  palate,  or  it  may  originate  in  the  mucous  membrane  lining  the  antrum 
or  nasal  fosste.  It  forms  a  soft  rapidly-growing  tumour,  infiltrating  the 
surrounding  parts.  It  very  early  spreads  into  the  irregular  cavities  in  the 
neighbourhood  of  the  upper  jaw,  and  thus  is  very  apt  to  recur  after  apparently 
complete  removal. 

When  the  tumour  begins  in  the  gums  or  palate  it  has  the  structure  of  a 
squamous  carcinoma,  which,  from  its  tendency  to  spread  into  the  antrum  and 
deeper  parts,  has  been  termed  "  boring  epithelioma."  When  the  growth 
arises  primarily  in  the  antrum  or  nasal  fossae  it  is  a  columnar  or  tubular 
epithelioma. 

Situation  and  Symptoms  of  Tumours  in  the  Region  of  the  Upper 

Jaw. — Sarcomatous  tumours  occasionally  sjiring  from  the  surface  of  the  malar 
bone,  pushing  forward  the  cheek,  spreading  into  the  mouth,  and  involving, 
with  greater  or  less  rapidity,  the  soft  structures  of  the  face  and  occasionally 
the  lymphatic  glands  under  the  jaw.  They  are  usually  raj^id  in  growth,  soft 
and  elastic  to  the  feel,  irregular  in  outline,  and  only  secondarily  implicate  the 
superior  maxilla  and  the  neighbouring  cavities. 

The  various  growths  that  are  connected  with;  or  spring  from,  the  periosteum 
or  mucous  membrane  of  the  antrum,  gradually  expand  and  dilate  the  cavity, 
thinning  the  bony  walls,  and  giving  rise  to  a  considerable  projection  of  one 
side  of  the  face,  the  anterior  surface  of  the  superior  maxilla  being  the  part 
that  usually  first  yields  to  the  outward  pressure.  The  tumour  thus  formed  is 
generally  smooth,  round,  or  oval,  slightly  lobed  perhaps,  more  especially  if 
fibrous,  and  has  in  many  cases  a  tendency  to  hang  downwards  so  as  to  overlap 
the  lower  jaw  to  a  certain  extent.  As  it  grows,  it  encroaches  more  or  less 
upon  the  structures  lying  in  the  vicinity  of  the  antrum.  Thus,  it  pushes  down 
the  palate,  causing  swelling  in  the  roof  of  the  mouth ;  and  displaces  the  alveolar 
processes  and  teeth,  giving  rise  to  irregularity  in  their  outline,  and  tendnig  to 
project  into  and  occupy  the  alveoli.  It  may  obstruct  the  lachrymal  duct, 
occasioning  epiphora,  or  encroach  upon  the  orbit,  causing  impairment  of 
vision,  and  displacement  of  the  eye-ball.  As  the  tumour  enlarges,  it 
obstructs  the  nasal  cavity,  and,  extending  back  into  the  pharynx,  interferes 
with  respiration  and  deglutition,  and  sometimes  occasions  severe  epistaxis. 
When  it  is  of  a  malignant  character,  obstruction  of  the  nasal  fossa  will  be 
found  to  be  one  of  its  earliest  signs,  leading  to  the  suspicion  of  nasal  polypus  ; 
but  the  true  and  more  serious  nature  of  the  disease  will  be  revealed  by  the 
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integuments  becoming  involved,  the  gums  implicatied,  and  perhaps  the  sub- 
maxillary lymphatic  glands  enlarged. 

Diagnosis.— In  the  diagnosis  of  these  tumours  of  the  upper  jaw,  there  are 
three  principal  points  to  be  attended  to  : — 1,  to  distinguish  the  growth  from 
fluid  accumulation  ;  2,  to  determine  whether  it  be  simple  or  malignant ;  aud 
3,  to  ascertain  its  primary  seat. 

1.  In  making  the  diagnosis  from  fluid  accumulation  in  the  antrum,  the 
history  of  the  case,  and  the  uniform  enlargement  of  the  cavity  without 
localized  pi-ojection  beyond  any  part  of  its  walls,  the  elasticity  and  even 
fluctuation  that  may,  after  a  time,  be  detected,  more  particularly  towards  the 
outer  side  of  the  swelling  and  at  the  junction  of  the  mucous  membrane  of 
the  cheek  and  the  gum,  will  enable  the  Surgeon  to  determine  that  it  is  not 
solid.  But  in  many  cases  this  is  not  sufficient  ;  aud  it  becomes  necessary  to 
make  an  exploratory  puncture  by  means  of  the  perforator,  through  one  or 
other  of  the  more  thinned  and  expanded  parts  already  indicated.  This  should 
never  be  omitted  in  cases  of  doubt :  for  it  has  happened  even  to  so  good  a 
Surgeon  as  Gensoul  that,  after  making  incisions  through  the  cheek  with  the 
view  of  extirpating  the  tumour,  the  bones  were  found  to  be  expanded  by  an 
antral  abscess. 

2.  In  determining  whether  the  growth  be  simple  or  malignant,  the  Surgeon 
will  experience  much  difficulty,  so  long  as  it  is  confined  to  the  cavity  of  the 
antrum  ;  but  when  once  it  has  perforated  and  passed  beyond  its  walls,  this 
point  is  easily  solved.  Yet,  even  whilst  the  tumour  is  still  confined  within  the 
antrum,  much  light  may  be  thrown  upon  its  nature  by  attention  to  the  rapidity 
of  its  growth  ;  the  greater  this  is,  the  more  reason  there  is  to  suspect  that  it  is 
malignant.  Too  much  importance,  however,  must  not  be  attached  to  this 
sign  ;  for  though,  as  a  general  rule,  fibrous,  cartilaginous,  and  bony  tumours 
may  increase  less  rapidly  than  the  malignant,  yet  they  may  attain  a  very  great 
bulk  in  a  short  space  of  time.  The  age  of  the  patient  is  of  comparatively 
little  value  in  the  diagnosis  ;  I  think,  however,  that,  as  a  general  rule,  simple 
tumours  more  frequently  occur  in  the  young,  whilst  the  malignant  forms  of 
the  afPection  are  more  commonly  met  with  at  the  middle  or  advanced  periods 
of  life.  When  the  disease  is  malignant,  the  submaxillary  lymphatic  glands 
often  become  enlarged  and  indurated  at  an  early  period.  In  a  case  under 
my  care,  the  malignant  character  of  a  tumour,  whilst  still  in  the  antrum,  was 
determined  by  the  fact  of  there  being  a  long  chain  of  indurated  lymphatic 
glands  lying  under  the  angle  of  the  lower  jaw.  It  must  be  remembered,  how- 
ever, that  the  sarcomata,  which  run  an  essentially  malignant  course,  infiltrating 
surrounding  parts  and  recurring  in  internal  organs,  do  not  as  a  rule  affect  the 
lymphatic  glands.  When  once  a  malignant  tumour  has  passed  beyond  the 
cavity  of  the  antrum,  and  is  thus  relieved  from  the  pressure  of  its  walls, 
it  grows  with  great  rapidity,  and  where  it  can  be  felt  under  the  skin, 
is  perceived  to  be  soft  and  elastic.  Spreading  extensively  amongst  the 
bones  of  the  face  and  skull,  it  creeps  through  the  foramina  aud  fissures,  and 
encroaches  on  the  nasal  cavity  and  orbit ;  its  early  protrusion  into  these 
cavities  is  especially  characteristic  of  malignancy.  It  imj^licates  the 
integuments  of  the  cheek,  with  an  inflammatory  oedema,  and  the  soft 
structures  within  the  mouth,  and  throws  out  fungating  masses  in  these 
several  situations. 

3.  A  point  of  very  great  importance  in  relation  to  operative  interference  is 
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to  determine  the  primdrij  scaf  of  I  hi-  tainoiir :  wiiether  it  spring-  from  the  cavity 
of  the  antrum,  from  the  mahir  bone,  or  from  behind  the  superior  maxilla  in 
the  pterjy'o-maxillarj  fossa.  When  it  springs  from  the  inUrior  of  the  antrum, 
the  buccal,  orbital,  nasal,  or  palatal  walls  of  that  cavity  are  expanded,  and 
the  line  of  teeth  is  rendered  irregular.  When  the  tumour  primarily  springs 
from  the  malar  hone  (Fig.  GDI),  it  pushes  forward  the  cheek  into  a  somewhat 
conical  prominence,  and  dips  down  into  the  mouth  between  the  gums  and 
the  soft  structures  of  the  face.  It  does  not  involve  the  palate,  or  alter  the 
line  of  the  teeth  ;  but  rather  spreads  over  the  bones,  and  involves  the  soft 
parts  by  continuity  of  tissue,  without  any  definite  anatomical  disposition.  As 
the  tumour  increases  in  size,  it  will  implicate  the  anterior  wall  of  the  antrum, 
and  project  into  that  cavity.  When  the  disease  develops  primarily  behind  the 
superior  maxilla,  between  it  and  the  great  wing  or  the  pterygoid  process  of 
the  sphenoid,  the  upper  jaw-bone  is  simply  pushed  bodily  forwards,  there 
being  little  if  any  deformity  in  its  outline, 
the  line  of  teeth  not  being  displaced,  nor  the 
walls  of  the  antrum  expanded.  Yet  it  must 
be  borne  in  mind  that  the  diiBculty  of 
diagnosis  is  greatly  increased  by  the  fact  that 
a  tumour,  though  not  originating  in  the 
antrum,  may  find  its  way  early  into  this 
cavity,  or  may  pass  into  the  orbit  throuLdi 
the  spheno-maxillary  fissure,  and  may  make 
its  way  forwards  amongst  the  bones  of  the 
face. 

Treatment. — In  the  treatment  of  tumours 
of  the  upper  jaw  and  antrum,  nothiug  can 
be  done  except  to  extirpate  the  growth  ;  and 
it  is  consequently  of  great  importance  to 
distinguish  those  forms  of  the  disease  in 
which  an  operation  can  be  undertaken  with 
safety,  and  with  a  fair  chance  of  success, 
from  those  in  which  none  should  be  per- 
formed. The  points  to  be  considered  are:  1,  whether  the  tumour 
is  benign  or  malignant  ;  2,  if  it  be  benign,  whether  it  grows  from  the 
antrum  or  springs  from  behind  the  superior  maxilla;  or  ;>,  if  it  is  malig- 
nant, whether  it  has  passed  the  boundaries  of  the  antrum.  When  the 
tumour,  springing  from  the  antrum,  is  of  a  simple  character,  the  disease 
should  be  removed,  together  with  the  whole  of  the  superior  maxilla  ;  the 
tumour,  whatever  size  it  has  attained,  being  generally  encapsuled,  and  the 
bones  expanded  and  absorbed  around  it  ;  so  that  it  is  well  bounded,  and 
does  not  implicate  neigiibouring  parts.  When  the  tumour  springs  from 
the  spheno-maxillary  or  pterygo-maxillary  fossa,  pushing  the  bones  of 
the  side  of  the  face  forwards,  an  operation  should  not  be  lightly  under- 
taken, as  it  is  doubtful,  in  many  cases,  whether  the  Surgeon  can  interfere 
with  any  prospect  of  success.  Should,  however,  the  tumour  be  simple, 
the  patient's  health  good,  and  an  operation  be  deemed  expedient,  the 
tumour  can  be  reached  only  by  excising  the  upper  jaw,  when  it  may 
either  be  removed  attached  to  that  bone,  or  it  may  be  extirpated  from  the 
cavity  in  whifch  it  lies  behind  it.    Such  an  operation,  implicating  as  it  does 
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Fig.  691. — Malignant  Disease  of  Malar  Eone 
not  suitable  for  operation. 
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the-  base  of  the  skull,  may  be  followed  by  death  from  shock,  as  I  saw  happen 
in  a  patient  of  Listen's  ;  or,  involving  the  internal  maxillary  artery,  may  be 
attended  with  very  profuse  hemorrhage.  When  once  a  malignant  growth  of 
this  part  has  passed  beyond  the  osseous  boundaries  of  the  antrum,  the  question 
of  removal  becomes  very  complicated.  In  reference  to  this  point,  I  think 
that  it  may  be  stated  generally  that,  if  the  cheek  be  freely  movable  over  the 
tumour,  and  the  lymphatic  glands  unaffected,  the  operation  may  be  under- 
taken. But,  if  it  have  advanced  so  far  as  to  implicate  the  soft  structures  of 
the  cheek,  with  enlargement  of  the  submaxillary  lymphatic  glands,  it  is  not 
prudent  to  interfere  with  it  by  operation  ;  as  infiltration  will  haye  taken  place 
more  widely  than  the  knife  can  reach,  and  speedy  recurrence  must  of  necessity 
ensue.  So  long  as  it  is  contained  within  the  cavity  of  the  antrum,  where 
indeed  it  is  often  impossible  to  ascertain,  until  after  removal,  the  true  nature 
of  the  affection,  it  may  be  excised,  provided  the  glands  in  the  neck  be  not 

enlarged.  If  they  be  much  implicated,  even 
though  the  walls  of  the  antrum  be  not  per- 
forated, it  is  wrong  to  interfere,  as  a  cure  by 
operative  procedure  must  be  hopeless.  When 
both  jaws  are  affected,  as  sometimes  has 
happened,  it  is  very  rarely  that  any  operation 
is  possible  (Fig.  G92). 

Operations  on  the  Upper  Jaw. — The 
Ojxrafwns  that  have  been  practised  for  the 
removal  of  tumours  springing  from  the  upper 
jaw  are  of  three  kinds.  They  consist  of — ], 
Scooping  out  of  the  Tumour ;  2,  Partial 
Excision  of  the  Superior  Maxilla  ;  and  3,  its 
Complete  Eemoval  with  or  without  the  Malar 

Fig.  G92. — Malignant  Tumour  of  the  UiJiJer  BoUC. 
Jaw,  involving  tlie  wliole  of  tlie  Bones  of         -n  l-  ,i  ■  .1 

the  Face ;  not  admitting  of  operation.  X*  Or    ©IJeratlOnS    OU    the    Upper    jaw,  the 

Surgeon  will  require  strong  cutting  forceps, 
and  two  or  three  narrow-bladed  saws,  with  handles  set  at  different  angles, 
and  having  movable  backs  (Fig.  693). 

1.  Scooping  out  the  Tumour. — The  practice  of  scooping  out  tumours 
of  the  antrum,  after  turning  up  the  cheek  from  its  anterior  surface,  is  one  on 
the  propriety  of  which  there  is  a  difference  of  opinion  among  Surgeons. 
Listou,  whose  experience  in  these  diseases  was  in  his  day  unrivalled,  denounced 
all  "  grubbing  "  operations  ;  and  Syme  strongly  disapproved  of  the  practice. 
But  other  Surgeons,  whose  views  on  the  subject  are  entitled  to  the  highest 
respect,  advocate  and  practise  this  proceeding.  For  my  own  part,  I  look 
upon  the  practice  as  unscientific  in  principle  and  disastrous  in  its  results.  It 
is  applicable  only  to  the  softer  kinds  of  tumours,  and  these  are  chiefly  sarco- 
mata. Now  I  hold  it  to  be  generally  impossible,  by  gouging  or  scraping,  to 
extirpate  these  completely  from  any  bone  in  which  they  may  be  developed. 
It  is  impossible  in  this  way  fairly  to  go  beyond  the  limits  of  the  disease  into 
healthy  structures.  Tissues  that  appear  and  feel  sound,  are  in  reality  infil- 
trated ;  hence  speedy  recurrence  takes  place.  This  has  happened  in  every 
case  in 'which  I  have  seen  this  operation  practised  ;  and  the  recurrent  is  worse 
in  all  its  features — more  rapid,  more  luxuriant,  more  malignant — than  the 
primary  disease.    In  fact,  there  is  no  reason  why,  in  operations  on  the  jaws. 
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wc  should  depart  from  that  principlo,  which  is  found  necessary  iu  operatious 
on  other  parts  for  the  removal  of  mahguant  growths,  of  being  guided  in  the 
extent  of  the  removal  by  the  anatomical  boundaries  of  the  part  affected,  and 
not  by  the  apparent  extent  of  diseased  structure. 

2.  Partial  Excision  of  the  Superior  Maxilla. — Altliough  I  do  not 
consider  the  scooping  away  of  the  tumour  i'rom  the  antrum  to  be  a  proper 


Fig.  1193.-  Saw  with  Movable  Baul;,  for  Operatious  on  the  Jaws. 


procedure,  I  would  not  advocate  the  removal  of  more  of  the  bones  of  the  face 
than  is  absolutely  necessary  for  the  complete  extirpation  of  the  disease,  moie 
especially  when  that  is  not  malignant.  The  disease  may  be  limited  either  to 
the  upper  or  to  the  knver  part  of  the  superior  maxilla.  Tn  these  cases,  the 
practice  of  Fergusson  has  led  to  great  advances  in  our  method  of  removing 
such  disease  with  the  least  possible  disfigurement  and  the  least  loss  of  bone. 
With  regard  to  the  external  incisions  in  these 
cases,  rei'gusson  showed  that  they  often 
need  to  be  but  very  limited  ;  all  that  is  neces- 
sary being  a  cut  from  the  angle  of  the  mouth 
upwards  and  outwards  through  the  cheek, 
(ir,  in  other  cases,  a  slit  through  the  upper 
lip  in  the  mesial  line,  the  knife  being  carried 
along  the  side  of  the  columna  into  the 
nostril.  By  these  simple  incisions,  Fergusson 
has  shown  that  sufficient  relaxation  of  parts 
can  be  obtained  for  the  excision  of  the  greater 
part  of  the  superior  maxillary  bone. 

In  some  cases,  the  malar  bone  and  floor 
of  the  orbit  will  be  found  to  be  sound.  When 
this  happens,  they  should  both  be  left  ;  and 
with  this  view,  after  the  cheek  has  been 
incised  as  just  described,  a  deep  horizontal 
groove  should  be  made  with  a  narrow 
straight-backed  saw  below  the  orbit,  directly 
across  from  the  nasal  process  of  the  maxillary  to  the  edge  of  the  malar  bone. 
The  forceps  should  now  be  applied  so  as  to  cut  downwards  and  outwards  from 
the  end  of  this  incision,  and  thus  to  sever  the  connexion  between  the  superior 
maxilla  and  the  malar  bone.  They  are  next  to  cut  along  the  groove  that  has 
been  traced  horizontally  with  the  saw,  one  blade  cutting  from  the  nares  along 
this  ;  and  lastly,  the  alveolus  and  hard  palate  have  to  be  divided.  This  is  best 
done  after  the  extraction  of  one  of  the  central  incisors,  by  passing  a  narrow- 
bladed  saw  into  the  anterior  nares  and  cuttin"-  down  throuah  the  alveolus  : 


Fi!;.  694, 


Lilies  of  Incision  in  Listou's  Ope- 
ration lor  Excision  of  Upper  Jaw. 
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the  remainder  of  the  section  being  completed  \\\ih  the  forceps.  Or  the  pro- 
ceeding may  be  reversed,  and  the  cut  made  from  the  mouth  up  towards  the 
nasal  cavity.  Should  the  disease  implicate  chiefly  the  upper  orbital  and  nasal 
j)ortions  of  the  bone,  leaving  the  cheek  and  roof  of  the  mouth  sound,  another 
modification  of  the  operation  may  be  undertaken  by  carrying  the  knife  from 
the  nasal  process  down  the  side  of  the  nose  and  from  the  nostril  across  the 
cheek,  dissecting  up  the  flap  thus  formed.  The  palpebral  ligament  must  then 
be  cut  through,  and  the  fixt  of  the  orbit  pushed  upwards  and  held  on  one  side 
with  a  copper  spatula,  which  at  the  same  time  protects  the  eye  from  injury. 
The  nasal  process  of  the  superior  maxillary  bone  is  next  cut  through  from  the 
lower  and  inner  part  of  the  orbit  into  the  nose  ;  the  saw  is  carried  from  the 
anterior  nares  across  the  superior  maxilla  above  its  alveolar  process,  and  from 
the  outer  end  of  this  a  perpendicular  cut  is  carried  upwards  into  the  orbit 
towards  its  outer  angle  so  as  to  extend  backwards  into  the  spheno-maxillary 
fissure.  The  cutting  forceps  are  then  carried  along  these  lines  of  incision  so 
as  to  loosen  the  bone  completely  and  the  detached  portion  is  lifted  out  by 
mea.ns  of  a  curved  periosteal  elevator. 

3.  Complete  Excision  of  the  Upper  Jaw. — The  operation  of  excision  of 
the  whole  of  the  upper  jaw,  togetiier  with  the  malar  bone,  for  tumour  of  the 
antrum,  was  first  proposed  by  Lizars  in  182G  ;  though  Gensoul  of  Lyons  was 
the  first  Sui'geon  by  whom  the  opei'ation  was  actually  performed,  in  May,  1827. 
Since  then,  it  has  been  practised  repeatedly  ;  and  the  names  of  Ijiston  and 
of  Fergusson  are  inseparably  connected  with  it,  for  the  skill  with  which  they 
devised,  and  the  boldness  with  which  they  carried  out,  the  various  steps  of  its 
performance. 

The  patient  should  be  placed  in  a  recumbent  position  with  the  head  and 
shoulders  well  raised  by  pillows,  opposite  a  good  light.  The  Surgeon  stands 
at  first  on  the  same  side  as  the  bone  to  be  removed,  but  during  the  sawing  he 
will  find  it  convenient  to  stand  always  on  the  right  side,  returning  to  the  left, 
if  that  be  the  affected  side,  during  the  final  stages  of  the  operation.  Hsemor- 
rhage  during  the  operation  is  one  of  the  chief  difficulties,  not  only  on  account 
of  the  actual  loss  of  blood  that  may  take  place,  but  from  the  risk  of  asphyxia 
from  the  blood  finding  its  way  into  the  larynx.  In  order  to  prevent  this 
accident  the  throat  must  frequently  be  wiped  out  during  the  operation  with 
sponges  fixed  upon  proper  holders.  Annandale  has  recommended  that  the 
operation  should  be  done  witli  the  patient's  head  hanging  o\  er  the  end  of  the 
table,  so  that  any  blood  that  runs  backwards  may  accumulate  in  the  upper 
part  of  the  pharynx,  whence  it  can  be  removed  from  time  to  time  with  a 
sponge.  This  position,  however,  tends  to  aggravate  the  hEemorrhage,  and  is 
not  to  be  recommended  when  the  tumour  is  very  vascular.  It  will  often  be 
found  useful  to  plug  the  posterior  nai'es  with  a  good-sized  sponge  passed 
behind  the  soft  palate  in  the  way  already  described,  before  commencing 
the  operation.  This  tends  to  push  the  soft  palate  forwards,  and  may 
embarrass  the  breathing.  Should  this  happen,  a  large  tube  of  some  kind, 
such  as  a  lithotomy  tube,  may  be  passed  between  the  root  of  the  tongue  and 
the  soft  palate  through  which  respiration  can  be  readily  carried  on.  During 
the  operation  a  good-sized  sponge,  attached  to  a  piece  of  string,  may  be  placed 
in  the  mouth  on  the  side  on  which  the  operation  is  being  performed,  care 
being  taken  to  leave  a  sufficient  space  for  the  passage  of  air  in  respiration.  It 
must  be  remembei-ed,  that  the  patient  does  not  require  the  whole  mouth  to 
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breathe  Lliroiigh,  and  if  it  be  carefully  managed,  a  great  part  of  the  cavity  may 
be  filled  with  sponges  during  the  operation.  In  this  way,  in  ordinary  cases, 
this  operation  may  be  performed  without  a  drop  of  blood  passing  down  the 
throat.  If  the  tumour  be  very  large  and  vascular,  and  much  haemorrhage  is 
expected,  it  may  be  advisable  to  adopt  more  efficient  means  to  prevent  the  risk 
of  asphyxia.  This  danger  may  be  entirely  avoided  by  the  method  devised  by 
Trendelenburg,  and  adopted  by  Langenbeck,  in  cases  of  operation  about  the 
jaws,  palate,  or  pharynx,  in  which  serious  haemorrhage  is  anticipated.  The 
patient  having  been  placed  under  the  influence  of  chloroform,  tracheotomy  is 
performed  in  the  usual  way  above  the  thyroid  body.  A  trachea-tube  fitted 
wich  a  hollow  india-rubber  collar  (Fig,  605,  1)  is  then  introduced,  and  the 
inhalation  of  the  anii3sthetic  vapour  carried  on  through  it  by  attaching,  by 
means  of  an  india-rubber  tube,  a  funnel  containing  a  sponge  (Fig.  O'.t"),  2). 
AYhen  the  Surgeon  is  about  to  commence  his  operation,  the  collar  is 
inifated  by  means  of  the  india-rubber  ball  attached  (Fig.  G95,  3)  ;  the  effect 


Fig.  095. — Treiitlelenbiug's  Tracliea-Tainpon. 

1.  The  Trachea-tube  and  Collar  slightly  inflated.    2.  The  Inhaling  Funnel. 
3.  The  Inflating  Bottle  attached  to  the  Collar  on  Trachea-tube. 


being  to  close  the  trachea  round  the  tube,  and  thus  to  cut  off  all  possibility  of 
blood  finding  its  way  down  the  larynx  into  the  lungs.  After  the  operation 
is  completed,  the  "  trachea-tampon  "  is  removed,  and  an  ordinary  trachea-tube 
is  substituted  and  retained  as  long  as  may  be  thought  necessary.  If  this 
appar;!,tus  be  not  at  hand,  the  desired  result  may  be  equally  well  obtained  by 
performing  a  preliminary  laryngotomy  and  then  plugging  the  pharynx  with  a 
large  sponge,  which  can  be  withdrawn  as  soon  as  the  operation  is  over. 
Macewen  has  suggested  that  instead  of  opening  the  larynx  or  trachea  a  tube 
should  be  passed  from  the  mouth  through  the  pharynx  and  the  glottis,  the 
upper  opening  of  the  larynx  being  then  plugged  with  a  sponge.  This  he  has 
successfully  done  in  several  cases.  The  tube  should  be  of  gum-ekstic,  and 
should  correspond  to  about  a  Xo.  10  or  12  English  catheter.  It  is  passed  by 
introducing  the  finger  into  the  mouth  and  depressing  the  epiglottis  on  the 
tongue,  and  so  guiding  the  tube  over  the  back  of  the  finger  into  the  larynx. 
The  patient's  head  should  be  thrown  somewhat  backwards  while  the  tube  is 
being  passed. 
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In  order  to  diaiiiiisli  the  loss  of  blood  as  far  as  possible,  the  fecial  artery 
may  be  compressed  during  the  early  incisions,  and  all  bleeding  vessels  must  be 
seized  in  forcipressure  forceps  immediately  they  are  divided. 

The  parts  to  be  removed  must  be  fairly  exposed  by  raising  a  flap  from 
the  cheek.  This  may  be  fashioned  in  various  ways  (see  Figs.  GO-t,  G96,  697). 
The  following,  which  is  the  method  adopted  by  Listen,  will  occasionally  be 
found  to  be  convenient  where  the  tumour  is  very  large  (Fig.  696). 

In  the  first  stage,  the  central  incisor  tooth  on  the  diseased  side  having  been 
extracted,  the  point  of  a  knife  is  entered  opposite  the  external  angular 


Fig.  696.— Kxcision  of  Upper  Jaw  by  Listen's  Jletliod. 


process  of  the  frontal  bone,  and  carried  with  a  semicircular  sweep  into  the 
an"-le  of  the  mouth.  From  the  upper  end  of  this  incision,  a  cut  about 
one  inch  in  length  may  be  carried  along  the  zygoma.  Another  incision  is 
made  from  the  nasal  process  of  the  superior  maxillary  bone,  down  to  the  side 
of  the  nose,  round  the  ala,  which  it  detaches,  and  through  the  centre  of  the 
upper  lip  into  the  mouth.  The  flap  thus  formed  is  dissected  upwards  until 
the  margin  of  the  orbit  is  reached  (Fig.  696) ;  the  soft  parts  are  then  care- 
fully separated  from  the  floor  of  this  cavity,  and  drawn  upwards  by  a  curved 
copper  spatula,  which  protects  them  and  the  globe  of  the  eye. 

The  operation  by  the  external  flap  (Fig.  697)  is,  however,  preferable  in  all 
ordinary  cases,  and  is  thus  carried  out  :  The  point  of  the  knife  is  entered 
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opposite  tlie  inner  angle  of  the  eye,  and  carried  down  the  side  of  the  nose, 
round  the  ala,  and  through  the  centre  of  the  upper  li]).  Another  incision  is 
now  made  in  a  horizontal  direction  below  the  orbit,  by  entering  the  point  of 
the  knife  where  the  first  incision  commenced,  and  carrying  it  directly  out- 
wards in  the  line  of  junction  of  the  lower  eyelid  with  the  cheek,  along  the 
edge  of  the  orbit  as  far  as  the  zygoma.  Tlie  flap  thus  formed  is  thrown 
outwards.  This  line  of  incision  has  the  great  advantage  over  the  one  repre- 
sented in  Fig.  69-i,  that  tlie  arteries  and  ners-es  of  the  face  are  cut  near  their 
terminations,  and  not  through  their  larger  branches. 

The  next  step  in  the  operation  consists  in  the  division  of  the  bones.  This 
is  best  done  with  a  jaw-saw  and  strong  cutting-forceps.  The  central  incisor 
tooth  is  first  extracted  on  the  side  on  which  the  jaw  is  to  be  removed.  The 
jaw-saw  (Fig.  G93)  is  then. pushed  into  the 
nostril  with  its  edge  parallel  to  the  hard 
palate.  Its  point  must  not  be  directed 
upwards  for  fear  of  injuring  the  cribriform 
plate.  The  saw  is  then  carried  through  the 
alveolar  border  and  the  palate  processes  of 
tlie  superior  maxilla  and  palate  bones,  cutting- 
through  the  alveolus  of  the  incisor  that  has 
been  extracted.  No  incision  must  be  made 
with  a  knife  thr-ough  the  soft  structures  of 
the  hard  palate,  as  they  are  divided  readily 
and  with  less  haemorrhage  by  the  saw.  Care 
must  be  taken  not  to  saw  so  far  as  to  injure 
the  soft  palate.  A  smaller  saw  is  then  taken, 
and  the  nasal  process  divided  at  the  level  of 
the  lower  margin  of  the  orbit,  so  that  the 
posterior  extremity  of  the  incision  shall 
correspond  to  the  line  of  the  articulation 
between  the  superior  maxillary  and  the 
ethmoid  bones.  The  saw  is  then  carried 
through  the  malar  bone  in  such  a  direction 
as  to  reach  the  anterior  extremity  of  the  spheno-maxillary  fissure.  If  the 
tumour  implicates  the  malar  bone  extensively,  the  zygoma  must  be  divided 
and  another  saw-cut  carried  from  the  spheno-maxillary  fissure  through  the 
irontal  process  of  the  malar  bone. 

The  bone-forceps  are  now  applied,  first  to  the  malar  bone  and  next  to  the 
nasal  process.  One  blade  of  the  forceps  (the  flat  side  being  directed  to  the 
sound  bone)  is  then  put  into  the  nose,  and  the  other  in  the  mouth  in  the  line  of 
the  saw-cut  already  made.  As  the  blades  are  closed,  the  wedge-like  action  of 
the  forceps  forces  the  bone  outwards  and  fractures  its  posterior  attachments. 
Unless  the  bony  structures  are  extensively  destroyed  by  the  tumour,  the  line 
of  fracture  runs  across  the  ascending  process  of  the  palate  bone  and  the  middle 
part  of  the  two  pterygoid  plates,  the  articulation  between  the  superior  maxillary 
and  the  palate  bone,  and  that  between  the  tuberosity  of  the  palate  bone  and  the 
pterygoid  plates  being  too  firm  to  yield.  The  jaw  being  now  completely 
separated  from  its  bony  attachment,  the  Surgeon  seizes  it  in  the  "lion-forceps" 
with  his  left  hand  and  wrenches  it  downwards  and  outwards,  while  he  cuts 
away  the  soft  palate  from  the  attachment  to  the  bone,  care  being  taken  not 


Fig.  69V. — Line  of  Incision  in  Excision  ot 
tlie  Uiiper  Jaw  by  External  Flap. 
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to  cat  it  through  vertically.  If  at  this  stage  the  superior  maxillary  nerve  is 
seen,  it  must  be  cut  through.  The  parts  of  the  pterygoid  muscles  attached 
to  the  portions  of  the  pterygoid  plates  that  are  removed  can  be  torn  through 
with  a  little  help  from  the  scalpel  or  scissors.  If  the  bone  is  too  much  broken 
up  by  the  tumour  to  be  held  by  the  lion-forceps,  it  can  usually  be  drawn 
forwards  with  the  fingers.  As  soon  as  the  bone  comes  out,  a  dry  sponge  must 
be  forced  into  the  cavity  to  arrest  haemorrhage,  while  the  mouth  and  fauces 
are  cleared  of  blood,  and  the  patient,  who  at  this  stage  has  often  partly 
regained  consciousness,  is  again  brought  under  the  influence  of  the  angesthetic. 
Hfemorrhage  from  the  terminal  branches  of  the  internal  maxillary  must  then 
be  arrested  by  the  actual  cauteiy,  or,  if  possible,  by  ligature.  When  all 
bleeding  has  ceased,  the  whole  cavity  must  be  carefully  examined,  and  any 
remaining  fragments  of  the  growth  must  be  removed  either  with  scissors  or 
with  Paquelin's  cautery.  If  the  whole  growth  is  undoubtedly  removed,  the 
ca^■ity  is  then  touched  with  a  solution  of  chloride  of  zinc  (gr.  40  to  care 
being  taken  that  none  of  the  fluid  passes  down  the  throat.  It  should  then  be 
sprinkled  with  iodoform  in  crystals,  and  the  cheek  flap  laid  down.  If  there  is 
any  doubt  about  the  complete  removal  of  the  growth,  Heath  recommends  that 
some  strips  of  lint  spread  with  chloride  of  zinc  paste  should  be  laid  in  the 
cavity.  Some  pieces  of  dry  lint  may  be  placed  over  these  to  prevent  any  of 
the  paste  finding  its  way  into  the  throat.  The  flap  must  be  retained  in  situ 
by  strong  metallic  sutures  or  hare-lip  pins  through  the  lip,  and  by  finer  sutures 
of  catgut,  horse -hair,  or  silk,  along  the  other  lines  of  incision.  However 
much  the  skin  may  have  been  scratched  and  thinned,  none  should  be  removed 
unless  it  has  been  actually  infiltrated  by  the  tumour.  The  after-treatment 
consists  in  syringing  the  cavity  out  daily  with  Condy's  fluid  or  sanitas  and 
water,  and  sprinkling  the  raw  surface  with  a  little  iodoform  by  means  of  a 
camel's-hair  pencil.  There  is  nothing  so  efficient  as  iodoform  in  the  prevention 
of  decomposition  in  these  cases,  and  by  its  use  the  danger  of  septic  poisoning 
or  septic  pneumonia  is  greatly  diminished.  After  cicatrization  is  complete, 
the  patient  is  fitted  with  a  proper  obturator,  and  the  deformity  resulting  is  far 
less  than  might  have  been  anticipated. 

Results. — The  result  of  operations  for  the  removal  of  the  upper  jaw  is  very 
satisfactory,  so  far  as  the  operation  itself  is  concerned.  Though  most  serious, 
the  operation  is  not  very  dangerous.  Of  17  consecutive  cases  collected  by 
Hutchinson  as  having  been  practised  in  the  London  hospitals,  it  was  successful 
in  14  ;  and  of  IG  cases  (10  of  total  and  (i  of  partial  removal)  done  by  Esmarch, 
13  were  successful  (viz.,  8  of  the  former  and  5  of  the  latter).  So  far  as  recur- 
rence of  the  disease  is  concerned,  all  will  depend  on  the  nature  of  the  tumour, 
and  the  extent  of  the  operation.  If  the  disease  be  malignant,  speedy  recurrence 
will  certainly  ensue  if  partial  excision  or  scooping  be  practised.  Nothing, 
indeed,  can  be  more  disastrous  than  the  result  of  partial  operations  in  these 
cases.  Even  though  the  whole  maxilla  be  excised,  the  incisions  being  carried 
wide  of  the  disease,  recurrence  is  the  almost  invariable  rule,  though  the  more 
complete  operation  secures  longer  immunity.  The  liability  to  recurrence  is 
remarkable  in  these  cases,  when  we  consider  how  isolated  the  upper  jaw  is, 
being  bounded  on  three  sides  by  the  cavities  of  the  mouth,  nose,  and  orbit, 
and  how  completely  it  can  be  excised.  It  is,  I  beheve,  mainly  due  to  two 
causes — early  implication  of  the  soft  parts,  and  extension  of  the  mischief 
through  the  fissures  and  sinuses  behind  the  bone.    These  recurrent  malignant 
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growths,  after  removal  of  the  primary  tumour,  do  not  admit  of  extirpation. 
When  the  tumour  is  benign,  the  result  is  most  satisfactory,  and  the  cure 
usually  complete. 

Tumours  that  spring  from  behind  the  Superior  Maxilla  have  already 
been  referred  to  in  speaking  of  naso-pharyngeal  tumours  (p.  59(1),  and  in 
discussing  the  diagnosis  of  tumours  of  the  upper  jaw  (p.  632).    They  may 
grow  from  the  sphenoid  bone,  or  from  some  of  the  deep  cavities  lying  between 
it,  the  palate  bones,  and  the  ethmoid,  constituting  various  forms  of  naso- 
pharyngeal, palatine,  or  naso-palatine  polypi.    Formerly  these  tumours  were 
either  left  untouched,  or  were  extirpated  together  with  the  superior  maxilla  or 
after  its  removal.    Of  late  years  various  operations  have  been  devised  without 
the  necessity  of  removing  that  bone,  which  is  either  turned  up,  down,  or  on 
one  side.    The  best  operation  on  the  whole  for  their  removal  is  Langenbeck's 
Osteoplastic  Section  of  the  Superior  Maxilla,  with  displacement  of  that 
bone.    The  first  operation  was  performed  in  1859.    Up  to  1877,  Langenbeck 
had  performed  it  13  times,  with  10  complete  cures  and  3  deaths.    It  has  been 
performed  in  G-ermany  also  by  Esmarch,  Wagner,  Simon,  Nussbaum,  and 
Billroth.    The  last  two  performed  it  for  removal  of  the  superior  maxillary 
nerve  for  neuralgia.    In  America  it  has  been  performed  twice  by  Cheever. 
In  one  case,  it  was  done  for  removal  of  a  tumour  growing  from  the  body  of 
the  sphenoid  bone  ;  the  tumour  recurred,  and  the  operation  was  repeated  at 
the  end  of  eleven  months,  with  perfect  success.    In  the  other  case,  both  bones 
were  displaced  at  the  same  operation  ;  but  the  patient  died  on  the  fifth  day 
of  "prostration  with  excitement."     In  Langenbeck's  first  operation,  the 
incision  was  made  from  the  middle  of  the  nasal  eminence  of  the  frontal  bone 
towards  the  right,  over  the  nasal  process  of  the  superior  maxilla  and  down- 
wards to  the  ala  of  the  nose.    The  edges  of  the  wound  Avere  dissected  up  so 
as  to  expose  the  whole  nasal  process  and  the  nasal  bone,  the  periosteum 
remaining  untouched.    The  cartilaginous  portion  of  the  nose  was  separated 
from  its  bony  attachments.    The  nasal  bone  was  then  cut  through  with  bone- 
forceps,  close  to  the  septum,  and  upwards  as  far  as  the  frontal  bone  ; 
by  a  second  cut  the  nasal  process  of  the  superior  maxillary  was  divided 
into  the  antrum.    The  cut  ended  where  the  nasal  process  of  the  superior 
maxillary  bone  forms  the  lower  border  of  the  orbit.    The  upper  part  of  the 
nasal  process  of  the  superior  maxillary  and  the  nasal  bone  were  then  prised 
up  and  were  turned  on  to  the  forehead,  being  still  attached  by  periosteum 
and  mucous  membrane.    The  nose  was  next  fully  opened,  and  the  polypus 
was  removed.    The  bones  were  then  replaced  and  supported  in  position  by 
a  plug  of  charpie.    The  wound  healed  readily,  and  there  was  no  exfoliation 
of  bone.    Langenbeck's  second   operation  was  undertaken  for  a  tumour 
springing  from  behind  the  superior  maxillary  bone  in  the  pterygo-maxillary 
fossa.    Two  incisions  were  made  :  the  first  began  at  the  insertion  of  the  ala 
nasi  and  ran  along  the  lower  bordei'  of  the  malar  bone,  describing  an  arch 
with  the  convexity  downwards  and  terminating  at  the  middle  of  the  zygoma  ; 
the  second  began  at  the  nasal  notch  of  the  frontal  bone,  and,  following  the 
lower  margin  of  the  orbit,  crossed  the  frontal  process  of  the  superior  maxillary 
bone,  and  joined  the  lower  incision  at  its  outer  extremity.    The  soft  parts 
were  not  dissected  up.    The  lower  incision  was  then  carried  to  the  bone,  and 
the  masseter  dissected  from  its  attachment  to  the  malar  bone.    By  depressing 
the  lower  jaw  so  as  to  remove  the  coronoid  process  out  of  the  way,  the  finger 
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could  be  forced  in  front  of  the  anterior  border  of  the  temporal  muscle 
into  the  spheno-ra axillary  fossa,  which  was  dilated  by  the  tumour,  into  the 
nose  through  the  spheao-palatine  foramen.  A  narrow  saw  was  now  passed 
along  the  finger — its  point  being  protected  by  the  forefinger  of  the  left  hand 
introduced  into  the  nostril — and  a  cut  was  made  directly  forwards  through 
the  ascending  process  of  the  palate  bone  and  the  body  of  the  superior 
maxillary  bone,  across  the  cavity  of  the  antrum,  parallel  to  the  hard  palate 
and  immediately  above  it,  terminating  at  the  anterior  naris.  The  upper  incision 
was  now  deepened,  and  the  soft  parts  were  raised  from  the  fioor  of  the  orbit 
and  from  the  angle  between  the  zygoma  and  the  malar  bone  ;  and,  the  saw 
being  again  introduced,  a  cut  was  made  through  the  malar  bone  into  the 
spheno-maxillary  fissure,  and  thence  across  the  floor  of  the  orbit  as  far  as  the 
lachrymal  bone.  The  wedge-shaped  piece  of  the  superior  maxillary  bone 
included  between  these  cuts  was  now  attached  only  by  its  connexions  with  the 
nasal  and  frontal  bones,  and  by  the  soft  parts  covering  it,  which  were  un- 
touched. By  introducing  an  elevator  into  the  cut  in  the  malar  bone,  the 
whole  piece  was  lifted  up,  bending  upon  its  attachment  to  the  nasal  and 
frontal  bones  as  upon  a  hinge,  until  it  was  completely  turned  inwards  and 
upwards  over  the  opposite  side  of  the  face.  The  tumour,  which  was  found 
to  have  extensive  connexions  in  the  pterygo-maxillary  region,  was  now 
removed.  The  bone  was  then  replaced,  and  the  wound  closed.  On  the  sixth 
day,  the  greater  part  of  the  wound  was  healed  ;  on  the  sixteenth  the  wound 
had  completely  healed,  and  no  mobility  could  be  felt  in  the  bone. 

Ollier's  and  Lawrence's  operations,  which  are  adapted  specially  to  tumours 
of  the  nasal  fossae,  have  already  been  described  (see  p.  597). 
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Abscess  in  the  Lower  Jaw. — Chronic  abscesses,  causing  "  expansion  of 
the  bone,"  have  been  met  with  in  the  lower  jaw.  They  may  arise  in  connexion 
with  the  fang  of  a  diseased  tooth,  or  from  suppuration  of  a  cyst.  If  the  shell 
of  bone  surrounding  the  pus  be  very  dense  they  may  resemble  solid  tumours. 
Their  treatment  presents  nothing  peculiar. 

Acute  Suppurative  Periostitis  is  occasionally  met  with  in  the  lower 
jaw.  It  is  dependent  probably  on  carious  teeth,  but  the  immediate  cause 
seems  usually  to  be  exposure  to  cold,  such  as  riding  in  a  train  facing  an 
open  window.  The  disease  is  characterized  by  rapid  swelling,  with  tension 
and  redness  of  the  skin.  A  lai'ge  abscess  quickly  forms,  surrounding  the  bone, 
usually  limited  to  one  side,  about  the  angle.  The  swelling  extends  downwards 
into  the  neck,  and  tends  to  point  externally.  On  opening  the  abscess  a  large 
part  of  the  bone  can  be  felt  bare  and  denuded  of  its  periosteum.  If  the  pus 
be  let  out  early,  free  drainage  provided,  and  decomposition  prevented,  no 
necrosis  may  take  place.  It  is  usually  necessary  to  make  the  incision 
externally,  as  the  pus  extends  too  far  in  the  neck  to  allow  of  sufficient  drainage 
being  provided  from  within  the  mouth. 

Necrosis  of  the  lower  Jaw  has  already  been  described  (p.  625). 

Tumours  of  the  Lower  Jaw. — The  lower  jaw  is  a  common  seat  of 
tumours.  Filrous  Epulis,  Myeloid  Sarcoma  of  the  alveolar  border,  and 
Epithelioma  of  the  Oum  implicating  the  bone,  have  already  been  described 


CYSTS   OF  THE  LOWER  JAW. 


643 


with  tumours  of  the  alveolar  borders  and  of  the  upper  maxdla  ;  they  are, 
however,  all  more  common  in  the  lower  jaw  than  in  the  upper. 

Cysts  of  the  Lower  Jaw. — Cysts  of  various  kinds  are  met  with  in  both 
jaws,  but  they  are  mostly  more  common  in  the  lower  than  the  upper.  In 
connexion  with  the  teeth  two  varieties  of  single  cysts  occur — the  "dental" 
and  "  dentigerous "  ;  whilst  a  somewhat  rare  form  of  disease  is  met  with, 
known  as  the  "  multilocular  cystic  tumour." 

Dental  cysts  are  defined  by  Heath  as  "cysts  originating  in  connexion  with 
fully  developed  teeth."  Of  these  the  simplest  variety  is  the  small  cyst,  seldom 
more  than  a  quarter  of  an  inch  in  diameter,  which  is  occasionally  found 
attached  to  the  fang  of  a  tooth  on  extraction.  These  cysts  are  developed 
beneath  the  periosteum  of  the  fang,  and  hence  have  been  termed  ''periosteal 
cysts."  Tomes  believes  that  they  are  of  inflammatory  origin,  and  the  fact 
that  their  contents  have  the  appearance  of  inspissated  pus  bears  out  this 
view.  According  to  Heath  these  periosteal  cysts  are  most  commonly  connected 
with  the  incisor  or  canine  teeth  of  the  upper  jaw.  Single  cysts  containing  a 
glairy  or  mucous  fluid,  in  which  cholesterine  crystals  are  often  seen,  are  also 
met  with  in  both  jaws.  In  the  upper  jaw  they  may  extend  into  the  antrum 
and  in  the  lower  jaw  they  cause  a  slow  painless  enlargement  of  a  limited 
portion  of  the  bone.  At  first  the  fluid  is  surrounded  by  a  solid  bony  wall, 
through  which  no  fluctuation  can  be  felt,  and  in  this  stage  they  have  been 
mistaken  for  solid  tumours.  As  the  wall  becomes  thinner  fluctuation  and 
eggshell  crackling  can  be  felt.  The  mode  of  origin  of  these  cysts  is  not  clear, 
and  in  many  instances  no  actual  connexion  with  the  teeth  can  be  traced.  In 
some  cases  an  epithelial  lining  has  been  demonstrated,  and  it  has  been 
suggested  that  ttiey  arise  from  remains  of  the  epithelium  of  the  enamel 
organ  which  have  been  shown  by  Malassez  to  exist  in  the  jaw. 

Dentiyerous  cysts  are  much  more  common  in  the  lower  jaw  than  in  the 
upper.  They  arise  in  connexion  with  imperfectly  developed  teeth  which  have 
been  retained  in  the  jaw.  la  the  large  majority  of  cases  ope  of  the  perma- 
nent set  of  teeth  is  missing  in  the  position  of  the  tumour:  very  rarely  the 
cysts  arise  in  connexion  with  the  temporary  or  with  supernumerary  teeth . 
Dentigerous  cysts  may  occur  at  any  age,  but  are  most  common  in  young 
adults.  In  the  upper  jaw  they  may  form  cysts  in  the  antrum  ;  in  the  lower 
jaw  they  expand  the  bone  in  the  manner  above  described.  The  smooth  wall 
of  the  cyst  is  lined  with  epithelium,  and  the  contents  are  usually  clear  fluid. 
The  more  or  less  perfectly  developed  tooth  may  lie  free  in  the  cavity  ;  or 
more  usually  it  is  embedded  in  the  wall  of  the  cyst,  sometimes  in  an  inverted 
position.  Less  frequently  several  rudimentary  teeth  are  present.  The  exact 
mode  of  origin  of  these  dentigerous  cysts  is  doubtful.  Tomes  believes  that 
they  arise  from  the  excessive  formation  around  a  retained  tooth  of  a  fluid 
which  is  normally  found  after  the  complete  development  of  the  enamel, 
between  it  and  the  soft  tissues  covering  it.  The  treatment  consists  in  cutting 
away  part  of  the  wall  of  the  cyst  from  within  the  mouth,  and  removing  the 
retained  teeth.  The  inner  surface  should  then  be  scraped  and  treated  with 
chloride  of  zinc  (40  grains  to  the  ounce)  to  destroy  the  lining.  The  size  of 
the  cavity  which  is  left  to  gi-anulate  can  often  be  much  lessened  by  pressing 
together  its  expanded  walls  with  the  fingers. 

MuUilocular  cysts,  which  have  also  been  described  under  the  names  of 
cystic  sarcoma,  adenoma,  and  fibro-cystic  tumours  of  the  jaw%  although 
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occasioually  met  with  in  the  upper  jaw,  are  infinitely  more  common  in  the 
ower.  These  tumours  are  of  slow  growth,  but  may  reach  great  dimensions ;  they 
are  composed  of  cysts  varying  in  size,  and  having  more  or  less  solid  matter 
between  them.  The  walls  of  the  cysts  are  sometimes  thin  and  membranous, 
sometimes  composed  of  tissue  appearing  to  the  naked  eye  as  fibrous  tissue, 
while  in  other  cases  bony  lamelte  enter  largely  into  their  composition,  so  that 
on  pressure  they  occasionally  communicate  the  semi-crepitant  sensation 
peculiar  to  cystic  expansions  of  osseous  structures.  The  fluid  contained  in 
the  cysts  is  viscid,  and  usually  semi-transparent,  yellowish  or  bloody.  Most 
commonly  these  tumours  run  a  simple  course,  but  occasionally  they  have  been 
known  to  recur  after  removal  and  infect  surrounding  parts.  The  origin  of 
these  cysts  formed  the  subject  of  a  most  interesting  lecture  delivered  by 
F.  S.  Eve  at  the  Royal  College  of  Surgeons.  He  confirmed  the  fact  already 
noted  by  several  observers  that  the  solid  part  of  these  tumours  is  composed 
of  irregular,  branching  columns  of  small  round  epithelial  cells  resembling 
those  in  the  deeper  layers  of  the  epithelium  of  the  gum,  and  surrounded 
by  a  fibrous  stroma.    In  some  cases  the  cells  at  the  circumference  are 


Fig.  G9S. — Cystic  Epithelioma  (Multilocular  Cystic  Disease)  of  the  Lower  Jaw  (110  diams.). 


columnar.  The  cysts  are  formed  by  colloid  degeneration  of  the  epithelial 
cells  (Fig.  698).  Eve  believes  that  he  has  demonstrated  that  the  columns  of 
cells  are  formed  by  an  ingrowth  of  the  epithelium  of  the  gum,  and  that  the 
starting  point  of  the  disease  is  often  the  irritation  caused  by  a  diseased  tooth. 
Falkson  and  Bryk  on  the  other  hand  believe  that  in  some  cases  at  least  these 
cysts  have  their  origin  in  a  persistence  of  a  portion  of  the  epithelium  forming 
the  enamel  organ  of  the  developing  teeth.  They  base  their  opinion  upon  the 
resemblance  of  the  epithelium  cells  and  the  contents  of  the  smaller  spaces  to 
those  observed  in  the  enamel  organ.  That  this  disease  is  in  reality  malignant 
is  shown  by  several  cases  recorded  by  Heath.  In  one  of  these  after  operation 
several  recurrences  took  place  in  the  jaw,  and  finally  a  tumour  developed  in  the 
pelvis,  which  was  shown  by  Eve  to  contain  "  tortuous  closely-crowded  columns 
of  small  epithelial  cells." 

In  speaking  of  the  treatment  of  multilocular  cystic  disease.  Heath  says  : 
"  I  should  in  future  be  guided  by  the  age  of  the  patient,  and  the  amount  of 
solid  material  found  in  the  cysts.    In  young  persons  with  cysts  having  fluid 
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contents  and  little  growth  in  the  bone,  I  should  be  still  inclined  to  adopt 
palliative  measures  and  to  gouge  very  freely,  carefully  watching  the  case  with  a 
view  to  a  more  radical  proceeding,  should  farther  development  take  place. 
In  cases  of  much  solid  deposit  in  connexion  with  multilocular  cysts,  and  still 
more  in  cases  of  solid  tumour  with  one  or  more  large  cysts,  there  should,  I 
think,  be  no  doubt  as  to  removal  of  one-half  or  more  of  the  lower  jaw,  or  of 
any  portion  of  the  upper  jaw  involved." 

Fibromata  and  Choudromata  are  met  with  in  the  lower  jaw,  and  spring 
either  from  the  periosteum  or  from  the  cencre  of  the  bone.  They  resemble 
similar  growths  elsewhere,  and  present  nothing  peculiar. 

Osteomata  of  both  forms,  the  cancellous  and  ivory  exostosis,  are  met  with  in 
the  lower  jaw  ;  it  is  in  fiict  one  of  the  most  common  seats  of  the  latter  affection. 

Odontoma. —  This  is  not  properly  a  tumour  of  the  jaw,  but  it  is  most  con- 
veniently mentioned  here,  as  closely  simulating  disease  of  the  bone.  An 
odontoma  is  the  result  of  some  peculiar  modification  in  the  growth  of  a  tooth, 
resulting  in  the  formation  of  an  irregular  mass  of  dentinal  tissues  of  no 
definite  shape.  Bland  Sutton,  who  has  carefully  studied  the  structure  of 
odontomata,  recognizes  three  varieties — radicular,  composite,  and  anomalous. 
A  radicular  odontoma  develops  from  the  root  of  the  tooth  after  the  formation 
of  the  crown  is  complete,  and  hence  it  contains  no  enamel  in  its  composition. 
Outgrowths  from  the  fangs  of  fully  developed  teeth  composed  of  dentine 
and  cement  are  not  uncommon,  forming  the  so-called  "  warty  teeth  ;  "  but  these 
are  seldom  of  sufficient  size  to  be  of  any  surgical  interest. 

A  composite  odontoma  bears  no  resemblance  to  a  tooth,,  but  consists  of  a 
"disordered  conglomeration  of  enamel,  dentine,  and  cementum."  According 
to  Heath  only  eleven  cases  have  been  recorded,  all  of  which,  with  one  excep- 
tion, were  in  the  lower  jaw.  Half  a  large  composite  odontoma  is  preserved 
in  the  Museum  of  University  College.  It  was  removed  by  Heath  from  the 
lower  jaw  of  a  lady  aged  eighteen.  Its  cut  surface  has  the  appearance  of 
marble,  and  it  consists  of  several  dental  tissues  mixed  up  together.  Tomes 
has  described  one  removed  by  Fergusson  as  being  "  composed  of  enamel, 
dentine,  and  bone  derived  from  calcification  of  remnants  of  the  dentine  pulp, 
thrown  together  without  any  definite  arrangement."  The  anomalous  examples 
of  odontoma,  three  specimens  of  which  are  described  by  Bland  Sutton,  need 
not  be  referred  to  here. 

Sarcomata  of  various  kinds  form  a  considerable  proportion  of  tumours  of 
the  lower  ja^v.  Myeloid,  spindle-celled,  and  round-celled  sarcomata  are  all 
met  with.  The  first  is  always  central,  the  two  last  may  be  periosteal  oi' 
central.  Chondrifying  or  ossifying  sarcomata  are  occasionally  met  with.  The 
myeloid  tumour  usually  runs  a  simple  course  ;  the  other  forms  are  frequently 
malignant.  The  mode  of  growth  of  these  tumours  and  the  symptoms  they  give 
rise  to  are  the  same  as  in  other  parts. 

Squamous  Carcinoma  has  already  been  considered  with  diseases  of  the 
gums  (p.  ()-_'4). 

Diagnosis. — In  the  lower,  as  in  the  upper  jaw,  it  is  of  great  importance 
to  diagnose  the  simple  from  the  malignant  affections  ;  as  in  the  latter  form 
of  disease  an  operation  is  sometimes  not  advisable,  the  sofo  tissues  around 
the  bone  being  implicated  to  such  an  extent  as  not  to  admit  of  the  complete 
extirpation  of  the  disease.  The  malignant  tumours  may  generally  be  readily 
detected  by  the  rapidity  of  their  growth,  by  their  pulpy  oi'  elastic  character 
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and  by  infiltration  of  neighbouring  parts,  witlr  early  adhesion  to  the  skin, 
and  occasionally  by  their  implicating  the  glands  below  the  jaw. 

The  Treatment  of  solid  tumours  of  the  lower  jaw  must  be  determined  by 
their  nature.  The  simple  fibrous  and  bony  growths  can  usually  be  completely 
removed  without  sacrificing  any  part  of  the  jaw  itself,  or  at  the  most,  that 
part  from  which  the  tumour  actually  springs.  In  central  myeloid  sarcoma 
the  most  extensive  operation  that  can  be  required  is  to  remove  completely  the 
affected  segment  of  the  jaw,  dividing  it  beyond  the  hniits  of  the  tumour. 
Even  less  extensive  measures  than  this  may  give  satisfactory  results  if  the 
myeloid  tumour  is  still  small.  Thus,  when  it  affects  merely  the  alveolus,  it 
may  be  removed  with  cross-cutting  forceps,  whilst  if  centrally  placed  in  the 
body  of  the  jaw,  an  attempt  may  be  made  to  remove  it  and  the  surrounding 
bone  with  the  gouge.  If  recurrence  occurs,  the  affected  part  should  be  com- 
pletely excised.  In  the  treatment  of  subperiosteal  sarcoma  nothing  but  a  free 
removal  of  the  bone  is  likely  to  prove  successful,  and,  indeed,  it  is  in  these 
cases  that  excision  of  half  the  jaw  is  generally  practised. 

Excision  of  the  Lower  Jaw. — The  operation  of  excision  of  a  portion 
of  the  lower  jaw  for  tumour  of  that  bone  was  first  performed  by  Deadrick  of 
Tennessee,  in  1810,  and  not,  as  is  generally  but  erroneously  supposed,  by 
Dupuytren.  As  the  growths  for  which  this  operation  is  performed  are  usually 
situated  between  the  symphysis  and  the  angle  of  the  tone,  seldom  extending 
beyond  the  middle  line,  the  operation  is  generally  limited  to  one  side  of  the 
face.  In  some  instances,  however,  the  tumour  may  encroach  so  far  that  it 
may  be  necessary  to  remove  more  than  the  half  of  the  bone  ;  and  in  other 
cases  again,  though  of  very  rare  occurrence,  the  whole  of  the  bone  has  been 
disarticulated. 

When  the  tumour  is  of  moderate  size,  and  is  situated  about  midicay  lehcecn 
Ihe  symphysis  and  angle  of  the  jaw,  it  may  be  reached  by  making  a  curved 
incision  of  sufficient  length  under  the  lower  edge  of  the  bone,  and  caiTying 
the  anterior  extremity  of  it  well  forward  upon  the  chin,  but  not  dividing  the 
lower  hp,  if  it  can  be  avoided,  nor  cutting  into  the  angle  of  the  mouth  ;  then 
dissecting  up  the  flap  thus  formed,  and  cariying  the  knife  cautiously  along 
the  inner  side  of  the  jaw,  so  as  to  detach  the  mucous  membrane  of  the  mouth 
and  the  mylo-hyoid  muscle  to  a  sufficient  extent.  In  doing  this,  the  haemor- 
rhage is  often  very  profuse  :  the  bleeding  from  the  facial  artery  is  particularly 
forcible,  and  should  be  at  once  controlled  by  the  application  of  ligatures  to 
both  ends  of  the  divided  artery,  and  to  any  other  points  from  which  it  is 
abundant.  Unless  this  be  done,  the  after-steps  of  the  operation  will  be 
rendered  much  more  obscure  and  difficult.  One  of  the  teeth  on  each  side  of 
the  tumour  having  previously  been  drawn,  the  jaw  must  now  be  deeply 
notched  through  their  alveoli  into  its  base  with  a  narrow  strong-backed  saw, 
and  cut  through  with  forceps,  or  completely  divided  with  the  saw.  After  the 
piece  of  bone,  with  the  attached  tumour,  has  been  removed,  and  all  bleeding 
vessels  have  been  secured,  the  flap  of  cheek  should  be  laid  down,  and  retained 
in  situ  by  means  of  sutures.  Occasionally  the  dental  artery  in  the  cut  jaw 
gives  trouble  ;  the  hgemorrhage.  from  this  source  may  be  checked  by  touching 
it  with  the  actual  cautery.  The  patient  must  at  first  be  fed  with  slops,  which 
should  be  sucked  in  through  a  tube.  At  a  later  period,  when  cicatrization  is 
well  advanced,  the  teeth  should  be  tied  together  with  strong  silver  wire  ;  or  a 
silver  cap  should  be  fitted  upon  the  teeth  of  the  two  portions  of  bone  that  are 
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left,  and  attached  by  an  elastic  sprint?  to  another  silver  cap  put  on  those 
of  the  upper  jaw,  so  as  to  prevent  the  displacement  that  would  otherwise 
occur  in  the  smaller  fragment.  Union  takes  place  after  a  time  by  fibrous 
tissue,  which  becomes  sufficiently  dense  to  make  the  jaw  strong  and  useful. 

In  those  cases  in  which  the  tumour  encroaches  iqoon  iltc  angle  and  ramus 
of  the  jaw,  it  is  usually  better  to  remove  the  bone  at  the  articulation  on 
the  affected  side  ;  for,  if  the  articular  end  including  the  coronoid  process 
be  left,  it  will  be  displaced  forwards  and  upwards  by  the  action  of  the 
temporal  and  external  pterygoid  muscles,  and  be  a  source  of  much  incon- 
venience to  the  patient,  not  compensated  by  any  corresponding  utility.  In 
these  cases,  the  removal  of  one-half  of  the  jaw  will  consequently  be  required, 


Fig.  CiE9. — Excision  of  Lower  Jaw.    Soft  parts  raised. 


and  the  operation  may  be  performed  in  the  following  way.  The  patient's 
head  must  be  allowed  to  fall  a  little  backwards  so  that  the  chin  may  be  weU 
raised  from  the  chest.  An  incision  is  then  made,  commencing  near  the 
symphysis,  passing  along  the  lower  border  of  the  body  of  the  jaw  as  far  as 
the  angle  and  then  upwards  at  the  posterior  border  of  the  ramus  as  far  as  the 
level  of  the  lobule  of  the  ear.  If  the  tumour  be  very  large  it  may  be  necessary 
to  make  an  incision  upwards  towards  the  lip  from  the  anterior  end  of  that 
just  mentioned  or  even  to  divide  the  lip  completely,  but  this  should  be  avoided 
if  possible.  The  facial  artery  and  vein  are  wounded  in  the  first  incision  and 
must  be  at  once  secured.  The  flap  is  then  raised  and  the  mucous  membrane 
divided  along  its  reflexion  from  the  cheek.  If  the  tumour  is  simple  this 
may  be  partly  done  with  a  periosteal  elevator,  the  periosteum  being  saved 
where  it  can  be  safely  taken  from  over  the  tumour.   The  knife  is  then  carried 
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behind  the  jaw  in  front  of  the  tumour  separating  the  mylo-hyoid  and  dividing 
the  mucous  membrane  in  the  floor  of  the  mouth,  care  being  taken  not  to  cut 
away  the  genio-hyoid  and  genio-hyo-glossus  muscles,  unless  the  situation  of  the 
tumour  is  such  that  this  cannot  be  avoided.  If  these  muscles  are  necessarily 
divided,  a  thick  ligature  should  be  passed  through  the  end  of  the  tongue,  which 
must  be  drawn  forwards  by  an  assistant,  lest  it  fall  backwards  into  the  pharynx 
and  thus  occasion  suffocation,  as  has  happened  to  Surgeons  of  eminence  both 
in  France  and  in  America.  The  jaw  having  been  cleared  on  both  sides  in 
front  of  the  tumour,  the  incisor  tooth  must  be  drawn  at  the  point  where  it  is 
intended  to  divide  the  bone,  and  the  saw  (Fig.  C99)  applied.  The  section 
should  be  completed  with  the  saw,  as  if  the  bone-forceps  be  used  a  jagged  edge 
will  probably  be  left.    The  jaw  is  then  seized  either  by  the  fingers  or  in  the 


Fig.  700.— Excision  of  Lower  Jaw.    Disarticulation  of  Condyle. 


lion-forceps,  forcibly  depressed  and  drawn  somewhat  outwards,  while  the 
cheek  flap  is  pulled  upwards  sn  as  to  bring  the  coronoid  process  into  view  with 
the  attachment  of  the  temporal  muscle,  which  must  be  divided.  If,  as  some- 
times happens,  this  cannot  easily  be  reached,  the  coronoid  process  may  be  cut 
through  with  a  saw  and  removed  afterwards.  As  soon  as  the  bone  is  freed 
from  the  temporal  muscle  it  may  be  drawn  more  outwards  and  its  inner  side 
cleared  from  the  internal  pterygoid,  care  being  taken  to  keep  the  edge  of  the 
knife  turned  towards  the  bone  to  avoid  the  submaxillary  gland  and  the  lingual 
nerve.  Lastly,  by  forcibly  depressing  the  bone  the  condyle  is  dislocated  ;  the 
external  pterygoid  is  divided  by  a  touch  of  the  knife,  and  the  bone  then  comes 
away  (Fig.  700).  During  this  stage  of  the  operation  care  must  be  taken  not 
to  divide  the  internal  maxillary  artery,  which  lies  close  to  the  neck  of  the  bone 
between  it  and  the  internal  lateral  ligament.  If  the  bone  be  twisted  too  much 
outwards  the  condyle  will  pass  under  the  artery,  which  is  then  torn  through 
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or  cat.  Should  the  artery  be  divided,  it  must  be  ligatured,  or  if  it  be  cut  veiy 
close  to  the  main  trunk  it  may  be  necessary  to  tie  that  immediately  below  the 
l^oint  at  which  it  divides  into  the  temporal  and  internal  maxillary.  In  de- 
pressing the  bone  to  reach  the  temporal  muscle  and  the  joint,  care  must  be 
taken  not  to  use  too  much  force,  lest  the  ramus  give  way,  having  been 
weakened  by  the  disease.  This  accident  causes  a  good  deal  of  difficulty  in 
disarticulation,  which  can  be  accomplished  only  by  seizing  the  fragment 
left  behind  in  necrosis-forceps,  dragging  it  forwards  and  then  dividing  the 
muscle  and  capsule.  AVhen  the  operation  is  completed  the  raw  surface 
should  be  sponged  with  a  solution  of  chloride  of  zinc  and  sprinkled  with 
iodoform.  The  flap  is  then  brought  down  and  secured  with  sutures,  a 
drainage-tube  being  inserted  in  the  most  dependent  angle  of  the  wound. 
If  the  symphysis  have  been  removed  the  root  of  the  tongue  must  be  stitched 
f5rwards  and  the  ligatui'e  through  its  tip  must  be  retained  for  a  few  days  till 
all  danger  of  its  falling  backwards  into  the  pharynx  is  past,  so  that  it  may  be 
drawn  forward  if  necessity  arises.  When  cicatrization  is  complete  a  dense 
mass  of  fibrous  tissue  is  formed  in  the  place  of  the  jaw,  and  comparatively 
little  deformity  results. 

Diseases  of  the  Temporo-Maxillary  Articulatiox. — The  articulation 
of  the  jaw,  though  less  frequently  diseased  than  most  other  joints,  is  liable  to 
the  same  affections  as  similar  parts  elsewhere.  Chronic  Bheumatic  Arthri- 
tis of  the  temporo-maxillary  articulation  has  already  been  described  (p.  G4:9). 
Acute  Arthritis,  terminating  in  destruction  of  the  joint  and  fibrous  or 
osseous  ankylosis,  most  commonly  occurs  in  consequence  of  disease  of  the 
middle  ear  in  scarlet  fever.  According  to  A.  E.  Barker,  who  has  specially 
called  attention  to  this  form  of  disease,  it  is  met  with  almost  exclusively  in 
children,  and  is  due  to  the  persistence  of  a  hiatus  in  that  part  of  the  tympanic 
plate  forming  the  floor  of  the  meatus  and  the  roof  of  the  articulation.  This 
hiatus  is  always  present  in  infancy,  and  may  remain  in  adult  life.  The  disease 
may  result  also  from  necrosis  of  the  bone  in  chronic  suppurative  inflammation 
of  the  middle  ear  after  fevers.  The  symptoms  are  those  met  with  in  other 
joints — acute  pain,  redness,  swelling,  and  the  formation  of  abscesses  discharg- 
ing either  on  the  cheek  or  by  the  ear.  The  treatment  consists  in  rest  and 
opening  the  abscesses.  Ankylosis  of  the  Jaw  may  be  fibrous  or  osseous. 
It  necessarily,  even  if  aifecting  one  side  only,  prevents  mastication.  If  fibrous, 
it  may  be  treated  by  forcibly  opening  the  mouth  under  chloroform  by  means 
of  a  screw-gag,  or  of  an  apparatus  specially  constructed  for  the  purpose,  after 
which  a  wedge  may  be  placed  between  the  teeth  to  keep  them  apart.  This 
treatment  is  painful,  and  has  to  be  repeated  at  intervals  for  some  time,  lest  the 
articulation  again  become  stiffened.  It  is  not  usually  very  satisfactory.  Spanton 
has  succeeded  in  producing  a  better  result  by  dividing  the  fibrous  bands  in  the 
articulation  by  means  of  a  tenotome  passed  into  it.  In  firm  fibrous  ankylosis 
in  which  other  means  have  failed,  or  in  osseous  ankylosis,  the  only  treatment 
likely  to  be  followed  by  good  results  is  excision  of  the  condyle  of  the  jaw.  This 
is  best  done  by  an  incision  carried  along  the  lower  border  of  the  zygoma  from 
immediately  in  front  of  the  ear,  avoiding  the  temporal  artery,  to  the  malar 
bone.  From  the  middle  of  this  a  short  vertical  incision  may  be  carried  down- 
wards, for  about  three-quarters  of  an  inch,  dividing  the  skin  and  fat  only. 
The  masseter  is  then  separated  from  the  zygomatic  arch,  as  far  as  it  is  exposed, 
by  the  scalpel  and  periosteal  elevator.    The  neck  of  the  bone  is  thus  fully  ex- 
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posed,  and  must  be  carefully  cleaned  with  a  narrow  elevator,  keeping  close  to 
the  bone  so  as  to  avoid  injuring  the  facial  nerve  or  internal  raaxillarj  artery. 
The  neck  of  the  bone  is  then  divided  with  a  narrow  chisel.  After  this,  if  the 
ankylosis  is  fibrous,  it  may  be  possible  to  lever  the  condyle  out  with  an 
elevator  ;  if  it  is  osseous,  a  second  section  of  the  bone  must  be  made  with  the 
chisel  immediately  below  the  zygoma.  This  operation  has  been  successfully 
performed  by  Davies-Colley,  Heath,  and  others.  The  result  is  usually  very 
satisfactory.  In  a  case  of  bilateral  ankylosis  in  which  removal  of  the  condyles 
had  failed  to  relieve  the  contraction,  W.  H.  Bennett  excised  the  angle  of  the 
jaw  on  each  side  Avith  a  satisfactoiy  result.  Humi^hi-y,  of  Cambridge,  also 
successfully  removed  the  condyle  in  1856  for  rheumatoid  arthritis. 

Mears,  of  Philadelphia,  has  successfully  operated  on  four  cases  from  within 
the  mouth.  He  first  passes  a  sharp  bistoury  between  the  masseter  and  the 
bone  at  the  level  of  the  last  molar  tooth,  and  then  saws  through  the  ramus  at 
that  point.  The  soft  parts  are  next  separated  from  the  bone  above  the  section 
by  a  periosteal  elevator,  and  the  insertion  of  the  temporal  muscle  divided  with 
a  probe-pointed  bistoury.  The  bone  is  then  seized  in  the  lion-forceps  and  an 
attempt  made  to  wrench  it  out.  If  the  ankylosis  is  bony,  the  neck  probably 
fractures,  and  is  then  smoothed  down,  and  as  much  as  may  be  necessary 
removed  with  a  chisel.  Htemorrhage  is  arrested  by  pressure.  The  internal 
maxillary  artery  is  avoided  by  keeping  the  instruments  close  to  the  bone,  but 
the  inferior  dental  nerve  and  artery  are  necessarily  divided.  The  facial  nerve 
on  the  other  hand  is  not  in  danger,  nor  is  there  any  external  scar.  The 
results  of  his  cases  were  most  satisfactory. 

Enlargement  of  the  Condyle  of  the  Jaw  is  a  rare  condition  occasionally 
met  with.  There  is  great  and  irregular  increase  in  size  of  the  condyle,  ap- 
parently due  to  the  formation  of  ossifying  cartilaginous  outgrowths  similar  to 
those  of  rheumatoid  arthritis.  In  a  case  of  this  kind  recorded  by  Adams, 
other  joints  were  similarly  affected.  In  two  other  cases  recorded  by  McCarthy 
and  Heath,  there  were  no  signs  of  general  articular  affection.  In  Heath's 
case  the  chin  was  thrown  over  to  the  opposite  side,  and  great  deformity 
resulted.  The  diseased  condyle  was  successfully  removed.  It  measured  one 
inch  and  three-quarters  from  before  back,  and  one  inch  across.  The  improve- 
ment in  the  appearance  and  in  the  utility  of  the  jaw  was  very  marked. 

Spasmodic  Closure  of  the  Jaws. — Spasmodic  closure  of  the  jaws,  lasting 
weeks  or  months,  and  often  a,ccompanied  by  considerable  pain,  is  not  an 
uncommon  result  of  retention  of  the  wisdom  tooth,  either  from  faulty  position, 
or  from  the  second  molar  not  allowing  room  for  it  to  reach  the  surface.  It 
occurs  between  the  ages  of  20  and  35,  at  the  period  at  which  the  wisdom  tooth 
should  be  cut.  Chloroform  must  be  administered,  and  the  mouth  gagged 
open.  The  second  molar  must  then  be  extracted  to  give  room  for  the  wisdom 
tooth,  after  which  the  symptoms  soon  subside. 

Permanent  Closure  of  the  Jaws  may  be  due  to  ankylosis  of  the  joint, 
as  already  described.  It  may  also  be  the  result  of  contraction  of  cicatrices, 
resulting  from  cancrum  oris,  or  from  gangrenous  stomatitis  following  the 
excessive  administration  of  mercury,  or  more  rarely  from  extensive  necrosis. 
When  the  mucous  membrane  has  been  destroyed  by  ulceration  from  the  one 
alveolar  border  to  the  other,  the  resulting  cicatrix  binds  the  jaws  so  firmly 
together,  that  not  only  is  movement  inipossible,  but  the  inside  of  the  cheek  is 
in  such  close  contact  with  the  teeth,  that  there  is  scarcely  room  to  pass  a 
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director  between  them.  Under  these  circumstances  it  is  evident  that  little 
can  be  done  to  relieve  the  patient  from  within  the  mouth.  Division  of  the 
cicatrix  followed  by  forcible  extension  has  been  recommended  and  practised, 
but  never  with  any  good  result.  As  the  raw  surface  heals,  the  contraction 
necessarily  recurs,  and  the  last  state  of  the  patient  is  much  the  same  as  the 
first.  Mears,  however,  states  that  contraction  is  less  likely  to  recur  if  the 
bands  are  slowly  divided  by  means  of  a  ligature  passed  round  them  from 
within  the  mouth.  If  the  band  were  very  narrow,  and  healthy  mucous 
membi'ane  existed  on  each  side,  which  could  be  drawn  in  by  contraction  of 
the  sore  in  healing  while  the  mouth  was  gagged  open,  some  benefit  might 
result,  but  practically  such  a  condition  is  never  met  with.  Various  attempts 
at  plastic  operations,  similar  to  those  performed  for  faulty  cicatrices  in  the 
skin,  have  been  suggested  and  attempted,  but  no  good  result  has  been  obtained. 
In  order  to  relieve  this  distressing  deformity,  Esmarch,  of  Kiel,  in  1855, 
suggested  division  of  the  jaw  and  the  formation  of  a  false  joint  in  front  of  the 
cicatricial  bands.  About  the  same  time,  Rizzoli,  of  Bologna,  made  a  similar 
suggestion.  In  Rizzoli's  method  the  jaw  is  simply  divided  from  within  the 
mouth  with  a  pair  of  strong  cutting  pliers  ;  in  Esmarch's  operation  a  wedge- 
shaped  piece  of  bone  with  the  apex  towards  the  alveolar  border  is  removed 
with  a  saw  from  an  incision  made  from  outside  at  the  lower  border  of  the  jaw. 
The  performance  of  the  operation  is  sufficiently  easy,  but  considerable  diffi- 
culty is  found  in  maintaining  the  movement  between  the  fi'agments  after 
cicatrization  is  complete.  The  tendency  to  re-union  by  bone,  or  by  fibrous 
tissue  so  dense  as  to  prevent  all  movement,  is  certainly  less  when  a  con- 
siderable piece  of  the  jaw  is  removed.  Christopher  ITea,th,  who  was  one  of 
the  first  to  perform  the  operation  in  this  country,  expresses  a  strong  preference 
for  Esmarch's  operation.  In  one  case  operated  on  by  him  by  this  method  in 
1864,  the  patient  was  found  to  have  good  use  of  the  sound  side  of  the  jaw  in 
1880.  The  wedge  of  bone  removed  measured  seven-eighths  of  an  inch  at  the 
lower  border. 
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PLASTIC  SURGEEY  OF  THE  FACE  AND  MOUTH. 

By  Plastic  or  Reparative  Surgery  is  meant  the  performance  of  opera- 
tions for  the  repair  of  deficiencies  in  structure,  whether  resulting  from  injury, 
from  disease,  or  from  malformation. 

It  has  long  been  known  that  portions  of  the  body  may  retain  sufficient 
vitality  to  become  again  adherent,'  when  attached  only  by  a  very  narrow 
tongue  of  tissue  to  the  part  from  which  they  have  been  all  but  separated. 
This  has  often  been  observed  in  injuries  of  the  face  and  lingers,  portions  of 
which  have  been  almost  completely  severed,  and  yet  have  united  again  on 
being  replaced.  But  there  is  a  sufficient  number  of  cases  on  record  to  show 
that  certain  parts,  when  completely  separated,  may,  after  being  replaced, 
again  become  adherent.  The  most  remarkable  instances  of  this  kind  are 
those  which  are  related  by  Hoffacher,  and  attested  by  Chelius  and  Velpeau. 
Hoffacher  was  officially  appointed  to  attend  as  Surgeon  at  the  duels  which 
were  then,  as  now,  frequent  amongst  the  students  at  Heidelberg  ;  and,  as  at 
these  encounters  swords  were  used,  he  had  an  opportunity  of  seeing  a  con- 
siderable number  of  incised  wounds,  and  has  related  no  fewer  than  sixteen 
cases  in  which  portions  of  the  nose,  lips,  or  chin  had  been  sliced  off,  and, 
being  put  on  again,  contracted  adhesions.  Amongst  the  most  remarkable  of 
these  is  one  in  which  the  end  of  the  nose  was  sliced  off',  and  fell  under  a  chest 
of  drawers  ;  it  was  not  found  for  some  time,  but,  on  being  recovered  and 
washed,  was  stitched  on,  and  became  firmly  attached.  In  another  instance,  a 
dog  that  was  in  the  room  snapped  up  the  detached  portion  of  the  organ  as  it 
fell  to  the  ground,  but  the  nose,  being  immediately  taken  out  of  the  animal's 
mouth  and  put  on  again,  became  firmly  fixed. 

In  order  that  union  should  take  place  between  parts  that  have  been  separated 
completely  or  nearly  so,  and  the  rest  of  the  body,  it  is  necessary  that  they  be 
soft  and  vascular,  and  more  especially  that  their  structure  be  of  a  homogeneous 
character  such  as  is  met  with  in  the  tissues  of  the  face,  where  no  very  large 
blood-vessels,  nerves,  tendons,  or  bones  are  found.  It  is  the  same  in  plastic 
operations,  which  succeed  best  under  similar  conditions  of  tissue,  and  which 
are  conducted  on  the  same  principle  as  an  attempt  at  union  in  a  partially 
severed  structure. 

It  is  principally  for  deformities  and  loss  of  the  nose  and  lip  that  plastic 
operations  are  of  much  service  ;  they  may,  however,  occasionally  be  had 
recourse  to  in  other  situations,  as  about  the  cheeks  and  eyelids.  Reference 
has  already  been  made  (Vol.  I.,  p.  899)  to  the  performance  of  plastic  opera- 
tions on  the  perineum.  In  the  practice  of  this  very  interesting  branch  of 
surgery,  there  is  much  opportunity  for  the  display  of  manual  dexterity.  On 
this,  indeed,  almost  the  whole  success  of  the  operation  depends  ;  and  a  vast 
deal  may  be  done  in  apparently  the  most  unpromising  cases  by  skill  and 
patience.    In  these  operative  procedures  the  names  of  Serres,  DieiFeubach, 
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Listoii,  Syme,  Fergusson,  Sedillot,  Langenbeck,  Jobert,  and  Wolfe  deservedly 
take  the  first  rank. 

In  performing  the  various  plastic  operations  five  methods  have  been 
employed.  In  the  first,  the  flap  of  the  skin  that  is  intended  to  repair  the  lost 
structure  is  transplanted  from  a  distant  part,  as  the  arm.  This  operation, 
introduced  by  the  Italian  kSurgeon  Tagliacotius  in  the  sixteenth  century,  and 
hence  commonly  called  by  his  name,  has  in  a  great  measure  fallen  into  disuse, 
on  account  of  the  ditliculty  of  its  execution,  and  the  great  uncertainty  of 
obtaining  a  successful  result.  The  second  plan,  which  was  first  practised  by 
(i.  Lawson  and  subse(iucntly  by  Wolfe,  of  Glasgow,  consists  in  the  transplan- 
tation of  a  piece  of  skin  of  considerable  size  from  one  part  of  tlie  body  to 
another,  the  transplanted  i:)ortiou  being  completely  separated  at  the  time  of 
the  operatic]),  and  carefully  freed  from  every  trace  of  subcutaneous  fat  with  a 
pair  of  sharp  flat  scissors.  Thiersch's  method  of  skin-grafting  (Vol.  I.,  p.  278), 
which  may  be  regarded  as  a  modification  of  this  plan,  is  now  largely  employed 
in  remedying  defects  abuut  the  cheeks  and  eyelids.  The  third  plan  consists 
in  transplanting  the  reparative  structure  from  some  part  in  the  neighbourhood 
of  the  organ  to  be  repaired  :  the  skin  from  the  forehead,  for  instance,  being  used 
for  the  formation  of  a  new  nose  ;  that  from  the  chin  for  the  restoration  of  a 
lost  lip.  This  procedure,  which  seems  first  to  have  been  adopted  by  the 
natives  of  India  in  repairing  the  loss  of  the  nose,  has  been  most  commonly 
employed  in  this  country  in  plastic  operations  on  the  face.  The  fourth  method 
consists  in  loosening  the  skin  by  a  process  of  subcutaneous  section  to  some 
distance  around  the  part  to  be  repaired,  and  then  drawing  it  forwards  with  or 
without  incision  through  its  substance.  This  gliding  operation  is  chiefly 
practised  ibr  the  closure  of  fistulous  openings.  The  fifth  method  is  employed 
in  cases  where  an  abnormal  fissure  exists  in  a  part.  It  consists  in  bringing 
together  and  uniting  the  edges  of  the  fissure,  after  having  pared  them  evenly, 
so  as  to  expose  their  vascular  surfaces. 

Union  in  plastic  operations  should  take  place  by  the  first  intention.  Should 
this  fail,  however,  the  Surgeon  need  not  despair;  as  the  parts  may  unite  by 
granulation  in  a  very  satisfactory  and  complete  manner. 

For  proper  union  to  be  obtained,  it  is  necessary  that  the  edges  be  cleanly 
and  evenly  cut,  so  as  to  adjust  themselves  accurately  to  one  another.  This 
may  often  best  be  effected  by  making  the  incision  in  the  part  that  is  to 
receive  the  flap  somewhat  bevelled,  thus  securing  a  more  accurate  adaptation 
of  the  edges.  After  the  flap  has  been  formed  and  the  part  in  which  it  is 
to  be  transplanted  properly  pared,  the  operation  should  be  delayed  a  few 
minutes  until  all  bleeding  has  ceased.  This  is  of  much  importance,  as  the 
interposition  of  a  layer  of  blood-clot  will  materially  interfere  with  union.  In 
bringing  the  parts  into  apposition,  great  care  must  be  taken  that  no  undue 
traction  be  exercised,  lest  their  circulation  be  interfered  with,  and  their  vitality 
be  endangered.  The  parts  may  be  maintained  in  apposition  by  sutures. 
These  should  be  as  fine  as  possible,  introduced  with  a  small  needle,  and 
knotted  on  the  sound  parts.  Horse-hair,  fine  catgut  or  silkworm-gut  will  be 
found  the  best  materials  where  there  is  no  strain  on  the  sutures  ;  should  there 
unavoidably  be  some  strain  a  deep  metallic  stitch  should  be  passed  to  relieve 
the  finer  sutures.  Occasionally  hare-lip  pins  may  advantageously  be  used.  The 
use  of  collodion,  where  applicable,  is  of  great  advantage,  as  it  not  only  secures 
adhesion,  but,  by  excluding  the  air,  lessens  the  chance  of  suppuration.    If  the 
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wound  is  large,  it  must  not  be  completely  covered  by  collodion  lest  discharges 
accumulate  beneath  the  flap.  lu  some  parts  in  which  the  wound  is  moistened 
by  the  secretion  of  a  neighbouring  mucous  membrane  and  cannot  be  kept 
dry,  as  in  the  eyelids,  wet  boric  acid  lint  or  boric  acid  ointment  will  be 
found  the  best  application  ;  in  other  parts  absorbent  iodoform  or  salicylic 
wool  may  be  applied,  a  small  piece  of  the  "  protective  "  oil-skin  being  placed 
next  the  wound  to  prevent  it  from  sticking.  The  wool  may  be  fixed  in 
position  by  collodion. 

For  a  plastic  procedure  to  succeed,  it  is  necessary  that  no  morbid  process  be 
going  on  in  the  seat  of  operation  ;  and  not  only  that  none  be  actually  in 
progress,  but  that  all  have  ceased  for  some  considerable  time.  This  is  more 
particularly  the  case  wheu  the  deformity  has  resulted  from  strumous  or 
syphilitic  ulceration.  In  such  cases  it  is  necessary  to  see  that  the  constitution 
is  sound,  as  well  as  that  all  local  disease  has  been  eradicated  ;  otherwise  the 
irritation  of  the  operation  might  set  it  up  again,  and  the  new  flap  might  be 
invaded  and  destroyed.  From  want  of  this  precaution,  I  have  more  than 
once  seen  disappointment  result.  As  a  general  rule,  plastic  operations  prac- 
tised for  the  repair  of  mutilations  from  injury  or  of  congenital  deficiencies, 
are  more  successful  than  those  that  are  performed  after  disease. 

No  routine  system  of  treatment  should  be  adopted  ;  but  a  few  days  of  rest, 
good  diet,  and  a  dose  or  two  of  aperient  medicine,  may  be  prescribed  before 
the  operation  is  proceeded  with.  In  the  after-treatment  of  the  case,  a 
nourishing  but  unstimuiating  regimen  should  be  observed. 

Faulty  Cicatrices  about  the  face  and  neck  often  occasion  much  deformity 
and  annoyance,  and  may  require  a  plastic  operation  for  their  removal.  Those 
resulting  from  burns  have  already  been  considered,  as  also  their  treatment 
(Vol.  I.,  p.  399  et  seq.).  Much  may  be  done  by  proper  surgical  means  to 
remove  the  disfigurement  occasioned  by  the  puckered  or  discoloured  scars 
sometimes  left  by  strumous  abscesses,  or  the  healing  of  wounds  with  dirt  or 
grains  of  gunpowder  imbedded  in  them.  This  is  best  done  by  dissecting  the 
scars  out,  then  loosening  the  edges  of  the  cut  by  running  the  point  of  the 
scalpel  under  the  skin,  so  that  they  may  be  brought  together  without 
puckering,  and  uniting  them  by  means  of  horse-hair  or  catgut  sutures  passed 
with  a  fine  sewing  or  Hagedorn's  needle. 

Burow's  Operation. — A  plastic  operation  specially  suited  for  the  repair 
of  deformity  consequent  on  the  removal  of  morbid  growths  from  the  cheeks 
and  other  parts  of  the  face,  was  introduced  by  Burow,  a  Polish  Surgeon, 
and  successfully  performed  by  Stokes  (Fig.  701).  The  steps  are  as  follows: 
The  growth  to  l3e  removed  is  included  in  three  incisions,  1,  2,  3  ;  and 
the  integuments  from  which  it  springs  are  then  carefully  dissected  off", 
leaving  a  raw  triangle,  the  apex  of  w'hich  is  on  one,  the  base  on  the  other 
side  of  the  tumour.  The  incision  1,  4,  3,  is  then  carried  outwards  to  5,  8,  7, 
so  that  the  whole  distance  from  1  to  7  is  exactly  three  times  that  of  the  base 
of  the  raw  surface  ;  a  second  triangle,  5,  6,  7,  is  then  made,  having  its  base  on 
the  outer  third  of  this  horizontal  incision.  The  two  triangles  must  be  of 
^qual  size,  and  the  integuments  are  dissected  off  5,  6,  7.  There  are  thus  two 
raw  surfaces  to  be  covered  in.  This  is  done  by  dissecting  up  carefully  the 
flaps  1,  5,  6,  and  2,  3,  7.  When  this  is  done,  the  points  1  and  3,  and  5  and 
7,  are  respectively  drawn  together,  each  by  one  suture,  and  the  two  raw 
triangular  surfaces  are  thus  covered  in. 
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Plastic  operations  of  various  kinds  are  frequently  performed  on  tiie  eyelids. 

Blepharoplasty,  or  the  operation  by  which  the  eyelids  are  repaired,  is 
occasionally  required  for  loss  of  substance — the  result  of  wounds,  cicatrices,  or 
operations.  It  is  less  satisfactory  in  its  results  than  most  of  the  other  plastic 
procedures  about  the  face  ;  yet  it  may,  in  some  cases,  materially  improve  the 
patient's  appearance. 

When  the  upper  eyelid  requires  repair,  the  flap  is  taken  from  the  forehead  ; 
Avhen  it  is  the  lower  lid,  from  the  cheek  or  temple.  This  operation  may  be 
performed  by  the  gliding  method,  by  twisting  a  flap  into  its  new  situation,  or 
by  transplantation  of  a  piece  of  skin.  By  the  gliding  method,  a  triangular 
flap  is  cut  and  partially  detached  (Fig.  702,  a),  and  then  drawn  gently 
forwards  until  it  corresponds  to  and  fills  up  the  gap  that  requires  repair,  when 
it  is  there  fixed  by  a  few  points  of  suture.  When  the  twisting  method  is 
employed,  an  oval  flap  is  detached  (Fig.  702,  h),  except  its  pedicle,  and 
twisted  down,  to  be  planted  on  the  raw  surface. 

Occasionally  neither  of  these  methods  is  applicable  ;  and  then  the  procedure 
that  I  successfully  adopted  in  a  case  of  which  the  annexed  cut  (Fig.  703)  is  a 
representation,  may  be  followed.    In  this  case,  which  was  that  of  a  lady  who 


had  received  a  severe  mutilation  of  the  face  by  the  bursting  of  a  ginger-beer 
bottle,  there  was  a  deep  and  hard  cicatrix  across  the  lower  eyelid,  causing 
depression  and  eversion  of  its  outer  portion,  and  adhesion  of  the  inner  part  to 
the  ball  of  the  eye.  After  dividing  the  adhesions  and  removing  the  cicatrix, 
I  made  a  semilunar  incision  so  as  to  dissect  up  the  eyelid,  and  then  fixed  it  by 
points  of  suture  in  its  new  situation,  when  it  became  firmly  adherent  (Fig. 
704),  and  scarcely  any  apparent  deformity  was  left.  In  another  very  similar 
case,  in  which  a  girl  had  been  bitten  through  the  lower  eyelid  by  a  dog,  a 
similar  operation  was  practised  with  equally  good  results.  In  both  these 
cases  the  eyeball,  having  been  injured,  had  become  atrophied,  with  opacity  of 
the  cornea.  But,  when  an  artificial  eye  was  adjusted  to  the  shrunken  globe, 
the  appearance  of  the  patient  was  most  satisfactory. 

Restoration  of  the  lower  eyelid  in  extreme  ectropion  by  complete  trans- 
plantation of  a  piece  of  skin  was  first  performed  by  G.  Lawson  in  1870,  and 
afterwards  by  Wolfe  of  Glasgow  in  1875,  since  which  time  it  has  repeatedly 
been  performed  with  success.  The  operation  is  thus  performed  :  the  eyelid 
is  first  freed  from  the  abnormal  situation  into  which  it  has  been  drawn  until 
its  free  border  can  be  brought  in  contact  with  the  upper  lid,  to  which  it 
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Fig.  701. — Lilies  of  Incision  in  Burow's  Oiieration. 


Fig.  702. — Operation  for  Repair  of 
liyelid  :  (o)  Gliding  Method  ;  (6) 
Twisting  Method. 
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is  fixed  by  sutures.  An  accurate  pattern  of  the  raw  surface  to  be  covered  is 
then  taken,  and  a  flap  of  skin  is  raised  from  the  forearm  corresponding  in 
shape  but  a  little  larger  to  allow  for  shrinking.  The  under  surface  of  the  flap 
is  then  freed  from  every  vestige  of  subcutaneous  tissue  with  a  pair  of  flat 
sharp  scissors,  so  as  to  have  a  white  appearance.  It  is  then  applied  to  the  raw 
surface  and  united  to  the  surrounding  skin  by  fine  silk  sutures.  A  dressing 
of  warm  wet  boric  acid  lint  may  then  be  applied  and  covered  by  gutta- 
percha tissue  and  cotton-wool.  About  a  fortnight  after  the  operation,  after 
the  flap  has  become  firmly  adherent,  the  sutures  uniting  the  lids  may  be 


removed  and  the  eye  allowed  to  open.  In  a  case  successfully  operated  on  by 
Wolfe,  the  oval  piece  of  skin  transplanted  measured  two  inches  by  one  and  a 
quarter.  It  united  by  first  intention,  without  even  desquamation  of  the 
cuticle  taking  place. 


Ehinoplastic  Operations  are  undertaken  for  the  restoration  of  a  part 
of  the  nose  which  has  been  destroyed  by  injury  or  disease.  This  branch 
of  plastic  surgery  has  long  received  much  attention,  and  has  been  reduced 
to  definite  rules.  Either  the  entire  nose,  or  a  portion  of  it,  may  require 
restoration . 

Columna. — When  the  columna  and  a  portion  of  the  septum  are  destroyed, 
a  large  gap  is  left  at  the  nasal  aperture  ;  and,  the  nose  becoming  flattened  in 
consequence  of  its  tip  falling  in,  great  deformity  necessarily  results.  The 
upper  lip  also,  losing  that  amount  of  support  which  it  receives  from  the 
columna,  becomes  pendulous,  projecting,  and  thickened.  The  restoration  of 
the  columna  is  effected  from  the  upper  lip,  which,  by  being  reduced  in  size,  is 
rendered  more  shapely.  The  operation  consists  in  cutting  through  the  whole 
lip  from  above  downwards  on  each  side  of  the  mesial  line,  so  as  to  leave  a 
tongue  about  one-third  of  an  inch  in  width.  This  is  then  turned  up  ;  and  its 
free  end  being  well  pared,  and  the  under  surface  of  the  tip  of  the  nose 
properly  freshened,  it  is  fixed  by  means  of  a  fine  hare-lip  pin  and  twisted 
sutnire,  which  should  be  left  in  for  about  four  days.  Union  takes  place  in  a 
few  days  ;  but  until  this  is  firm,  the  new  columna  must  be  properly  supported 
with  narrow  strips  of  plaster  fixed  to  the  cheek  on  each  side.  No  twisting  of 
this  small  flap  is  required,  as  the  mucous  surface  speedily  becomes  cutaneous, 
and  vice  versa.  The  division  in  the  upper  lip  must  be  treated  in  the  same  way 
as  an  ordinary  hare-lip,  and  unites  without  difficulty,  lessening  greatly  the 
deformity  in  this  part. 

Ala. —  When  one  ala  only  is  deficient,  the  rest  of  the  nose  being  sound,  one 


Fig.  703. — Lower  Eyelid  defoniied  by  Cicatrix. 


Fig.  704. — Lower  Eyelid  after  Operation. 
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of  three  processes  may  be  adopted  to  remedy  the  deformity  :  1.  When  a  small 
portion  only  of  the  free  border  of  the  tip  has  been  lost  (Fig.  705),  an  incision 
should  be  made  across  the  nose,  and  the  remains  of  the  ala  and  a  portion  of 
the  nasal  integument  thus  marked  out  dissected  down,  and  attached  to  the  end 
of  the  organ.    In  this  way  a  very  excellent  result  may  be  obtained. 

2.  If  the  loss  of  substance  be  greater,  a  flap  of  skin,  of  the  proper  shape, 
may  be  raised  from  the  cheek,  applied  to  the  previously  pared  edges  of  the 
part  requiring  it,  and  fixed  there  by  a  few  points  of  fine  suture. 

3.  If  the  loss  of  the  substance  of  the  ala  be  very  considerable,  or  if  it  extend 
to  a  part  of  the  body  of  the  nose,  other  plans,  presently  to  be 

described,  are  required  for  the  repair  of  the  deformity. 

Entire  ITose. — For  the  restoration  of  the  entire  nose,  two 
procedures  have  been  employed  :  viz.,  1,  the  Tagiiacotian 
Operation  ;  2,  the  Indian  Operation,  variously  modified. 

1.  The  Tagiiacotian  Operation  consists  in  taking  the 
integument  and  areolar  tissue  required  for  the  repair  of  the 
lost  organ  from  the  inside  of  the  arm.  Here  a  flap  of  sufli- 
cient  extent  is  to  be  marked  out  and  dissected  up  with  its 
subjacent  areolar  tissue,  leaving  it  merely  attached  to  the 
limb  by  a  root  at  its  distal  end.  Some  Surgeons  attach  the 
flap  at  once  to  the  raw  surface,  but  others  recommend  that 
this  should  not  be  done  for  at  least  a  fortnight,  during 
which  time  it  should  be  kept  upon  a  piece  of  wet  lint,  and  ^^f^liZ^'^lf^'^^ 
allowed  to  thicken  and  granulate.     The  remains  of  the 

deformed  nose  having  then  been  properly  pared  and  the  flap  shaped,  they 
must,  after  all  bleeding  has  ceased,  be  properly  adjusted  and  fixed  to  one 
another  by  points  of  suture.  The  arm  must  then  be  closely  attached  to  the 
head,  so  as  to  be  as  nearly  as  possible  immovable.  At  the  end  of  about  ten 
days,  when  adhesions  have  taken  place,  the  connecting  medium  is  cut  across, 
and  the  part  left  to  be  supported  by  the  vitality  which  it  may  gain  from  the 
new  surface  to  which  it  is  now  attached.  The  uncertainty  of  maintaining 
r,he  vitality  in  the  flap,  the  constrained  position  in  -which  it  is  necessary  to 
keep  the  patient,  and  the  great  diflficulty  of  guarding  against  movements  of  the 
arm,  especially  during  sleep,  have  caused  this  plan  of  procedure  to  be  almost 
universally  abandoned. 

2.  The  Indian  Operation,  a  knowledge  of  which  was  brought  to  this 
country  by  Carpue  in  1814,  is  extremely  successful  in  its  results,  though 
requiring  a  good  deal  of  nicety  for  its  proper  execution.  The  operative  pro- 
cedures required  in  this  method  may  conveniently  be  divided  into  three 
stages  :  1,  the  Dissection  of  the  Flap  from  the  Forehead,  and  its  Attachment 
to  its  new  situation  ;  2,  the  Separation  of  the  Root  of  the  Flap  where  it  is 
turned  down  from  the  Forehead,  and  the  Formation  of  a  proper  Bridge  to  the 
Nose  ;  '?,,  the  Formation  of  the  Columna  Nasi. 

1.  Formation  and  Attachment  of  the  Flap. — In  the  shaping  of  the 
flap,  care  must  be  taken  that  it  is  of  sufficient  size  ;  as  during  the  after-part 
of  the  treatment  it  often  has  a  tendency  to  shrink.  The  size  adapted  to  the 
particular  face  may  best  be  judged  of  by  moulding  a  thin  piece  of  gutta-percha 
to  the  nose,  then  flattening  it  out  by  dipping  it  in  hot  water,  and  using  this 
as  the  guide  for  marking  the  outline  of  the  flap  upon  the  forehead.  This 
should  be  traced  with  tincture  of  iodine,  which  will  not  be  washed  oft"  so 
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readily  as  ink  by  the  flow  of  blood,  which  is  often  rather  free.  This  flap 
should  be  of  the  shape  shown  in  Fig.  7O6,  care  being  taken  that  it  is  rather 
square  at  the  angles,  and  not  too  much  rounded  off.  When  the  whole  of  the 
nose  requires  restoration,  it  is  usually  necessary  to  make  the  flap  about  two 
and  a  half  to  three  inches  in  length,  by  about  the  same  in  width  at  the 
broadest  part.  It  may  be  taken  either  from  the  middle  of  the  forehead,  or 
obhquely  from  one  side  ;  if  the  latter,  the  right  side  is  the  more  convenient.  It 
must  now  be  dissected  off  the  forehead  ;  in  doing  this,  care  must  be  taken  to 
cut  the  flap  as  thick  as  possible,  especially  at  its  root  between  the  eyebrows. 
It  must  also  be  but  little  handled,  and  above  all,  not  pinched,  either  with 
fingers  or  forceps.  The  dissection  should  be  commenced  at  the  root,  so  that 
the  outline  may  not  be  obscured  by  blood  ;  and  this  part  should  be  left  long, 
in  ordei-  to  admit  afterwards  of  a  very  gradual  and  easy  twist.  In  order  to 
facilitate  this,  it  is  desirable  also  to  make  the  incision  on  the  right  side  ahttle 
lower  than  that  on  the  left.    After  the  flap  has  been  raised  throughout  the 

whole  of  its  extent,  pressure  should  be 
apphed  to  the  forehead  by  means  of  a 
sponge,  with  a  view  of  arresting  the  bleed- 
ing, before  the  next  step  is  taken.  This 
consists  in  paring  the  surface  and  edges  of 
the  stump  of  the  nose,  and  removing  tlie 
integuments  from  it  in  such  a  way  as  to 
leave  a  triangular  raw  surface.  In  doing 
this  care  must  be  taken  not  to  remove  the 
parts  too  widely,  lest  the  cheeks  should 
retract,  and  flatten  out  the  nose.  The 
integuments  also  should  be  dissected  away 
in  such  a  manner  as  to  form  a  deep  groove 
shelving  inwards,  so  as  to  receive  and  hold 
the  flap  more  securely  and  with  less  over- 
lapping of  the  edges.  The  operation 
must  now  be  discontinued  until  all 
bleeding  has  ceased,  and  the  cut  surfaces  have  become  glazed  ;  this  point  is  of 
great  importance  in  securing  direct  adhesion.  The  bleeding  having  been 
arrested  by  exposure  to  the  air,  and  by  the  torsion  rather  than  the  hgature  of 
any  spouting  branch,  the  flap  should  be  brought  down  by  a  twist  from  left  to 
right,  and  attached  by  a  few  points  of  fine  suture  on  each  side  to  the  edge  of 
the  incision  around  the  nasal  aperture.  A  pledget  of  soft  lint,  or  wool  greased 
with  carbolic  oil,  should  now  be  gently  insinuated  under  the  flap,  the  lower 
part  of  the  incision  on  the  forehead  drawn  together  by  a  point  of  suture,  but 
not  BO  as  to  constrict  the  root,  and  the  rest  of  the  exposed  surface  covered 
with  some  simple  dressing.  The  parts  will  then  present  the  appearance  shown  in 
Fig.  708,  taken  from  a  patient  of  mine  the  day  after  the  operation.  Fig.  707 
represents  the  deformity  for  which  the  operation  was  performed.  The  patient 
should  be  put  to  bed  with  a  piece  of  cotton-wool  laid  over  the  whole  of  the 
face,  so  as  to  maintain  its  temperature  ;  and,  if  it  be  winter,  he  must  be  placed 
in  a  room  that  is  well  warmed  day  and  night. 

The  dressings  must  not  be  disturbed  for  three  days  :  by  this  time,  if  all  go 
well,  the  flap  will  be  found  somewhat  tumid,  warm,  and  sensitive,  but  pale  in 
colour.    The  plug  in  the  nose  will  now  require  changing,  lest  it  be  rendered 


Fig.  706.— Diagram  of  Flap  in  Rhinoplastic 
Operation. 
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Depressed  Nose. 


-New  Nose,  (lay  after 
Operation. 


offensive  by  the  discharges  ;  its  withdrawal  and  the  substitution  of  another 
must  be  done  with  the  greatest  gentleness,  lest  the  adhesion  of  the  flap  be 
broken  down.    If  the  sutures  cause  no  irritation,  they  may  be  left  in  till 
the  fifth  or  sixth  day,  by  which  time  adhesion  will  be  tolerably  perfect.  As 
a'lhesion  strengthens  and  the  vitality  of  the  flap  improves,  it  must  be  elevated 
by  putting  underneath  it  a  larger  plug  of  lint  ;  for  which,  after  a  time,  may 
be  substituted  a  small  gutta-percha  tube  moulded  to  the  figure  of  the  inside 
of  the  nose.    (Edema  of  a  somewhat 
solid  character  is  apt  to  come  on  in 
the  flap,  giving  it  a  white  appear- 
ance ;  but  this  is  of  little  moment, 
and  will  gradually  subside  as  the 
circulation  through  it  becomes  more 
actively    established.      The  flap 
gradually    becomes    thicker  and 
firmer,  throwing  out  granulations 
from  its  under  surface,  which  even- 
tually becomes  covered  byepitheliuin. 
The  wound  on  the  forehead  must 
be  dressed  like  an  ordinary  ulcer.  It 
n  s ual ly  cicatri zes  w ith  great  read i  ness, 
and  leaves  a  remarkably  small  scar. 
2.  Separation  of  the  Root  of  the  Flap.- — This  may  be  done  about  a 
month  after  the  flap  has  been  fashioned,  when  its  vascularity,  through  its 
lateral  adhesions,  will  be  perfected.    The  division  of  the  root  is  best  done  by 
passing  a  narrow-bladed  bistoury  under  the  twist,  and  cutting  upwai'ds 
towards  the  eyebrows,  removing  a  wedge-shaped  portion  of  the  soft  parts,  so 
as  to  make  a  smooth  and  proper  bridge. 

;').  Formation  of  the  Columna  Ifasi. — The  addition  of  the  columna  is 
now  all  that  is  wanted  to  make  the  nose  complete.  This  must  be  made  from 
the  upper  lip,  perhaps  at  the  same  time  that  the  bridge  is  fashioned  ;  and  it 
may  be  cut  and  fixed  in  the  way  that  has  already  been  described  at  p.  656, 
the  interior  of  the  apex  of  the  new  nose  having  been  well  pared  to  receive  it. 
The  columna  must  be  well  supported  by  means  of  a  narrow  strip  of  plaster 
passing  from  one  cheek  to  the  other,  and  usually  requires  a  good  deal  of 
fashioning  before  it  is  perfect ;  indeed,  this  is  the  part  of  the  operation  that 
I  have  always  found  most  troublesome. 

The  new  nose  must  continue  to  be  supported  from  beneath,  for  some  months 
after  its  formation,  by  plugs  of  lint  or  small  gutta-percha  tubes,  as  it  will 
evince  a  great  tendency  to  contract,  becoming  either  depressed  or  dumpy. 
The  sensibih'ty  of  the  new  nose  is  entirely  destroyed  for  a  time  after  the 
■division  of  the  bridge  ;  but  this  slowly  returns,  appearing  first  in  the  neigh- 
bourhood of  the  adhesions  between  it  and  the  cheeks,  and  gradually — in 
several  mouths — in  its  central  portion. 

The  annexed  cuts  (Figs.  709,  710)  give  a  faithful  representation  of  a  patient 
on  whom  I  operated,  before  and  after  the  operation. 

The  success  of  the  case  will  depend  very  greatly  upon  the  minute  attention 
which  the  Surgeon  bestows  on  the  details  of  the  operation,  and  on  the  care 
which  he  takes  in  the  after-treatment.  During  the  operation,  the  chief  points 
to  be  attended  to  are,  that  the  flap  be  made  of  sufficient  size,  that  all  oozing 
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have  ceased  before  the  cut  edges  are  brought  into  contact,  and  that  no  tension 
or  constriction  be  exercised.  A  principal  source  of  failure  in  the  operation  is 
gangrene  of  the  flap,  in  whole  or  in  part,  arising  from  the  root  being  too 
narrow  or  too  tightly  twisted,  or  from  the  flap  being  too  roughly  handled  in 
its  dissection.  So  also,  if  it  be  cut  too  small  and  not  properly  supported  after- 
wards, the  result  will  not  be  very  satisfactory.  Other  accidents  occasionally 
happen  :  thus,  erysipelas  may  destroy  the  vitality  of  the  new  nose,  as  happened 
in  one  of  Liston's  earlier  cases  ;  or  the  new  nose  may  be  destroyed  by  a  return 
of  the  lupus  which  proved  destructive  to  the  old  one.  Ha3morrhage  also  may 
occur  from  underneath  the  flap.  In  the  last  case  operated  on  by  Liston  just 
before  his  death,  and  which  was  completed  by  Morton  at  University  College 
Hospital,  haemorrhage  to  the  extent  of  more  than  a  pint  took  place  on  the 
ninth  day,  without  any  evident  cause,  fi'om  under  the  flap,  and  could  be 
arrested  only  by  plugging.    Further,  the  operation  is  not  without  its  dangers. 


Dieffenbach  lost  two  patients  out  of  six  on  whom  he  operated  ;  their  con- 
stitutions having  probably  been  in  an  unfavourable  state. 

The  operation  as  just  described  will  usually  be  attended  with  very  satisfactory 
results.  Of  late  years  some  modifications  have  been  introduced  into  it. 
Thus,  Langenbeck  recommended  that  the  periosteum  should  be  dissected 
up  from  the  frontal  bone  together  with  the  skin-flap,  in  order  that,  by  the 
after-development  of  osseous  tissue,  a  firmer  and  better  organ  should  be  left. 
The  objections  to  this  operation  are  that  in  reflecting  the  pericranium  the 
vitality  of  the  flap  is  liable  to  be  damaged:  that  there  may  be  some  risk  of 
necrosis,  although  this  is  probably  small;  and  especially  that  the  pericranium  is 
now  known  to  have  very  little  bone-producing  power.  Even  if  a  bony  layer 
were  formed  inside  the  nose,  it  seems  to  me  that  it  would  be  rather  a  dis- 
advantage than  otherwise. 

The  operation  practised  by  Oilier  appears  to  me  to  be  less  happy  than 
many  of  that  excellent  Surgeon's  suggestions.  It  consists  in  cutting  down 
the  nasal  process  of  the  superior  maxilla,  and  then  bending  it  across  so  as 
to  form  a  kind  of  bridge,  on  which  to  sustain  the  tegumento-pericranial 
flap  deflected  from  the  forehead.    But  by  doing  this  the  lateral  supports 


Fig.  709.— Patient  before  Rliiuoplasty. 


Fig.  TIC. — Same  Patient  some  months 
after  Operation. 


OPERATION  FOR   DEPRES1>,ED  JOSE. 


66i 


to  the  bridge  of  the  new  nose  are  removed,  and  necrosis  of  the  bent  or  rather 
broken  fragment  of  bone,  which  has  actually  occurred,  is  not  an  unlilvely 
accident. 

A  slight  modification  of  tlie  o^ieration,  which  has  been  adopted  by  several 
Surgeons,  consists  in  utilizing  instead  of  removing  tiie  integumentary  covering 
of  the  stump  of  the  nose.  This  is  raised  in  one  or  two  flaps,  which  being 
turned  downwards  receive  the  frontal  flap  on  their  raw  surface.  The  employ- 
ment of  skin-grafting  to  expedite  the  healing  of  the  wound  on  the  forehead 
will  naturally  suggest  itself  to  the  operator. 

Should  the  operation  fail,  or  from  any  reason  be  not  advisable,  the  patient 
may  be  fitted  with  a  painted  vulcanite  nose,  attached  to  spectacles,  by  which 
the  deformity  is  most  efficiently  concealed. 

Fistulous  Openings  through  the  jSTasal  Bones  leading  into  the 
interior  of  the  nose  are  occasionally  met  with.  Such  apertures  as  these 
are  best  closed  by  paring  the  edges,  and  then  bringing  forw'ard  a  flap 


Fig.  711.  —  Opening  into  Anterior  Nares. 

<of  neighbouring  skin  by  the  gliding  operation.  The  cuts  represent  a  case 
many  years  since  under  my  care,  before  and  the  day  after  operation,  in  which 
a  large  aperture  into  the  side  of  the  nose,  resulting  from  necrosis  of  the  left 
nasal  bone  consequent  on  scarlet  fever  (Fig.  711),  was  successfully  closed  by  a 
flap  of  skin  taken  from  the  forehead  by  the  twisting  process  (Fig.  712).  The 
patient,  who  was  a  child  at  the  time  of  the  operation,  was  seen  many  years 
after  the  operation,  and  presented  scarcely  any  disfigurement. 

Operation  for  Depressed  Nose. — Sometimes  the  nose  is  depressed  in 
consequence  of  the  loss  of  the  septum,  though  the  external  parts  remain  entire. 
Diett'enbach  proposed  a  plan  for  raising  it  by  slitting  it  longitudinally  into 
three  pieces  ;  dissecting  the  lateral  slips  from  the  osseous  attachments  ;  paring 
the  edges  to  such  an  extent  that  they  overlap,  and  stitching  them  together  ; 
then  bringing  the  whole  organ  forwards  by  pushing  long  hare-lip  pins  across 
its  base,  so  as  to  elevate  and  narrow  its  attachments,  which  are  brought  more 
into  the  mesial  line.  Fergusson  improved  this  procedure  by  not  slitting  the 
nose  down,  but  dissecting  it  away  from  the  bones  from  within  the  nostril,  and 


Fig.  712. — Opening  into  Anterior 
Nares  closed  by  Oi^eration. 
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then  pushing  long  steel-pointed  silver  needles  across  from  cheek  to  cheek,  and 
twisting  their  ends  over  perforated  pieces  of  sole-leather,  through  which  they 
had  previously  been  passed,  thus .  bringing  the  whole  organ  bodily  forwards. 
The  columna  is  next  fashioned  in  the  way  which  has  already  been  described  ; 
and  the  nose  is  completed. 

PLASTIC    SURGERY    OF    THE  LIPS. 

Hare-Lip. — -By  hare-lip  is  meant  a  congenital  perpendicular  fissure  or 
fissures  through  the  upper  lip,  the  result  of  an  arrest  of  development.  Without 
going  into  the  details  of  the  development  of  the  face,  the  mode  of  origin  of 
hare-lip,  cleft  palate,  and  congenital  transverse  fissure  of  the  cheeks,  or  macro- 
stoma,  may  be  made  clear  by  recaUing  the  main  features  of  the  process.  The 
prominent  part  of  the  nose  and  part  of  the  septum  nasi  are  developed  from  a 
central  process,  the  fronto-nasal  plate,  descending  fi-om  the  front  of  the 
cranium  between  the  ocular  vesicles.  On  either  side  of  this  the  olfactory  area 
appears  as  a  depression  in  the  epiblast,  bounded  by  prominent  lips,  the 
mesial  and  lateral  nasal  processes.  The  former,  which  are  united  with  the 
fronto-nasal  process,  end  below  in  the  globular  processes  of  His,  which  coalesce 
in  the  middle  line  to  form  the  intermaxillary  bone  with  the  incisor  teeth,  the 
central  part  of  the  upper  lip,  the  columna  nasi  and  the  lower  part  of  the 
septum.  The  lateral  nasal  processes  form  the  alge  nasi.  The  remainder  of  the 
face  above  the  line  of  the  lower  jaw  is  developed  from  a  lateral  process  on  each 
side — the  superior  maxillary  plate — which  gradually  grows  forwards  till  it 
coalesces  with  the  nasal  processes.  From  the  superior  maxillary  plates  are 
developed  the  cheeks  and  the  whole  of  the  upper  jaws,  except  the  central  inter- 
maxillary bone,  which,  as  already  stated,  is  formed  separately.  The  lower 
jaw,  and  the  soft  parts  covering  it,  are  formed  from  similar  processes,  the  in- 
ferior maxillary  plates  advancing  from  each  side  and  coalescing  in  the  middle 
line.  The  superior  and  inferior  maxillary  plates  coalesce  at  each  side,  leaving 
the  open  space  of  the  mouth  in  the  middle  line.  The  lines  in  which  these 
various  processes  unite  are  roughly  indicated  in  the  diagram  on  p.  355,  Vol.  L 
The  mode  of  origin  of  the  various  deformities  of  the  face  is  therefore  evident. 
If  one  maxillary  plate  fails  to  unite  with  the  globular  process  in  front,  a  cleft 
will  be  left  through  the  upper  lip  on  one  side  of  the  middle  line,  forming 
a  single  hare-lip.  If  both  plates  fail  to  unite  with  the  globular  processes  a 
double  hare-lip  results,  and  the  intermaxillary  bone  may  be  left  adherent  to  the 
tip  of  the  nose  and  septum  nasi.  If  at  the  same  time  the  development  of  the 
globular  processes  is  arrested,  we  get  the  rare  condition  of  a  wide  gap  in  the 
middle  line  with  absence  of  the  incisor  portion  of  the  superior  maxilla,  whilst 
still  more  rarely  a  median  hare-lip  may  result  fi-om  failure  of  the  globular 
processes  of  the  opposite  sides  to  unite  in  the  middle  line.  If  the  anterior 
parts  unite  while  development  is  arrested  posteriorly,  cleft  palate  results,  the 
fissure  being  single,  and  in  the  middle  line  as  far  as  the  posterior  part  of 
the  premaxillary  bone.  If  the  arrest  of  development  is  more  complete,  the 
fissure  may  extend  to  the  lip,  deviating  in  front  from  the  middle  line  as  it 
passes  between  the  main  part  of  the  superior  maxillary  and  premaxillary  bone. 
If  both  sides  fail  to  unite  completely  the  fissure  is  single  behind  and  double  in 
front,  passing  on  each  side  of  the  intermaxillary  bone.  In  some  instances  the 
cleft,  instead  of  running  forwards  between  the  lateral  incisor  and  canine  teeth. 
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passes  between  the  central  and  lateral  incisors,  in  the  line,  \Yhich,  according  to 
Albrecht,  marks  the  division  between  the  two  centres  of  ossification  for  each 
half  of  the  premaxilla.  Sometimes  also  the  lateral  incisor  is  absent,  or  an 
additional  tooth  may  exist  on  the  outer  side  of  the  cleft.  In  exceedingly  rare 
cases  the  fissure  of  the  hare-lip  has  been  seen  extending  upwards  on  one  side 
of  the  nose  towards  the  eye.  Macrostoma  or  congenital  transverse  fissure  of 
the  cheeks  results  from  arrested  union  of  the  superior  and  inferior  maxillary 
plates. 

Single  Hare-lip  is  by  far  the  most  common  deformity  (Pig.  713).    In  it 

the  mesial  side  of  the  gap  is  usually  rounded  ;  the  outer  edge  is  flattened  ;  and 
the  frasnum  at  the  angle  is  long  and  subcutaneous  The  hare-lip  may  be  incom- 
plete or  complete,  according  as  the  lip  is  merely  notched  or  divided  up  into 
the  nose.  In  the  latter  form  the  corresponding  ala  nasi  is  usually  much  flat- 
tened. When  double  (Figs.  714,  715),  the  fissure  is  of  ten  deeper  on  one  side 
than  on  the  other,  and  usually  extends  into  the  nostril,  and  is  associated  with 
cleft  palate ;  though  sometimes  it  stops  short  of  this.  In 
these  cases  the  nose  is  usually  flattened  and  expanded,  and 
between  the  fissures  there  is  always  a  central  lobule, 
consisting  of  the  intermaxillary  bones  in  a  rudimentary 
condition  ;  to  this  a  triangular  labial  nodule  is  commonly 
attached.  In  many  cases 
this  is  tilted  on  its  base, 

so    that    f.he   alveolar      ,^  \\  ^ 


Fig.  713. — Incomplete  Single 
Hare-lip. 


714. — Ordinary  Double 
Hare-lip. 


Fig.  715. — Ordinary  Double 
Hare-lip.    Side  View. 


border  projects  forwards.  Sometimes  the  projection  is  so  considerable  that 
it  is  attached  to  the  tip  of  the  nose. 

The  fissure,  when  single,  may  be  confined  to  the  lip  ;  but  in  the  majority  of 
cases  it  extends  to  the  alveolus  of  the  upper  jaw,  giving  rise  to  a  deep  notch 
between  the  lateral  incisor  and  the  canine  tooth.  When  it  is  double,  the  four 
incisors,  usually  imperfectly  and  irregularly  developed,  are  included  in  the 
central  intermaxillary  tubercle.  Meckel  and  Nicati  have  described  a  rare  form 
of  hare-lip,  in  which  the  fissure  corresponds  to  the  line  of  junction  between 
the  central  and  lateral  incisors.  In  many  cases  the  fissure  extends  back  into 
the  palate  ;  this  more  frequently  happens  when  the  hare-lip  is  double,  and  in 
these  cases  every  variety  of  palatal  deformity  is  met  with  (Fig.  716). 

Median  Hare-lip  is  so  rare  that  there  are  very  few  authentic  cases  of  it  in 
the  records  of  surgeiy.  In  a  specimen  dissected  by  Bland  Sutton  the  pre- 
maxilla was  absent,  whilst  in  other  cases  the  condition  appears  to  have  been  due 
to  want  of  union  of  the  two  globular  processes.  In  Pitts's  case  the  median 
cleft  in  the  lip  extended  half  way  to  the  nose,  and  with  the  exception  of  a 
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central  groove  in  the  premaxilla  the  bones  were  normal.  In  Glutton's  case 
the  median  hare-lip  was  associated  with  a  complete  cleft  of  the  palate  ;  the 
fraenum  of  the  lip  was  divided,  one  half  passing  to  each  side  of  the  cleft  in  the 
premaxilla.  Delahaye  has  recorded  a  case  of  mesial  fissure  of  the  upper  lip 
with  two  lateral  fissures.  Median  fissure  of  the  lower  lip  has  been  recorded 
by  Nicati  and  Wolfler. 

Age  for  Operation. — The  cure  of  hare-lip  can  be  effected  only  by  a  pro- 
perly conducted  operation.    In  the  performance  of  this,  the  first  point  that 
has  to  be  determined  is  the  age  at  which  it  should  be  done.    On  this  there 
has  been  a  good  deal  of  difference  of  opinion.    It  is  now,  however,  agreed  by 
all  Surgeons  that  the  operation  should  be  performed  early,  before  dentition 
commences.    During  dentition,  I  think,  it  is  better  not  to  perform  the  opera- 
tion ;  at  all  events  not  during  the  cutting  of  the  incisor  teeth,  when  there  is 
much  local  excitement  and  general  irritability  of  the  nervous  system.  There 
is  no  danger  in  operating  iti  early  infancy ;  on 
the  contrary,  very  young  children,  those  but  a 
few  weeks  or  months  old,  bear  operations  remark- 
ably well.     I  have  repeatedly  operated  at  these 
tender  ages,  not  only  for  hare-lip,  but  for  hernia, 
the  removal  of  tumours  and  ngevi,  the  division  of 
tendons,  &c.,  and  have  never  seen  any  bad  result 
follow.    Besides  this,  the  performance  of  the  opera- 
tion is  easier  at  a  very  early  age  than  when  the 
child  has  reached  its  first  or  second  year  ;  when, 
its  intelligence  being  more  developed,  it  knows 
what  it  has  to  suffer,  and  screams  and  struggles 
more  than  a  very  young  infant  does,  whenever  it 
sees  the  Surgeon,  or  when  he  makes  an  attempt  to 
examine  the  wound  or  dressings.    After  the  operation,  also,  the  child  will, 
when  young,  take  the  breast  without  difficulty.    At  very  early  ages,  union  of 
the  wound   takes  place  with   great   readiness  and  solidity :   and,  as  no 
time  has  been  given  for  the  rest  of  the  features  to  become  distorted,  there 
will  not  be  that  permanent  flattening  and  deformity  of  the  face  which  are  apt 
to  continue  after  the  hare-lip  is  cured,  if  the  operation  be  deferred  to  a  more 
advanced  age.    For  these  various  reasons  I  agree  with  Fergusson  and  Butcher, 
that  the  operation  had  best  be  performed,  if  possible,  at  about  the  sixth  week 
after  birth,  or  from  that  to  the  third  month,  which  may,  I  think,  be  con- 
sidered the  time  of  election.    At  this  time  the  vitality  of  the  child  is  good, 
and  the  tissues  are  not  so  lacerable  as  at  an  earlier  age.    The  operation  may 
safely  be  performed  at  a  much  earlier  period  in  single  than  in  double  hare- 
lip ;  and  the  greater  the  deformity,  the  more  marked  the  intermaxillary  pro- 
jection, the  wiser  will  it  be  to  defer  operation,  which  becomes  increasingly 
severe  with  the  extent  of  the  deformity.    Even  in  these  cases,  however,  it 
should  not  be  delayed  beyond  the  third  month,  as  the  early  removal  of  the 
intermaxillary  bone,  and  the  pressure  of  the  united  lip,  tend  to  narrow  the 
cleft  in  the  palate.    Should  circumstances  require  it,  however,  the  operation 
might  be  done  at  a  much  earlier  period  than  that  advised  above.    Thus,  at 
the  urgent  solicitation  of  the  parents,  I  have  performed  it  within  the  first 
twenty -four  hours  after  birth,  and  several  times  during  the  first  week.    But  in 
these  very  early  days  of  life  the  operation  is  not  without  danger  ;  the  vitality 


no. — Skeleton  of  Jaw  in 


Double  Hare-lip,  ami  Cleft  Palate 
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of  the  child  is  often  feeble,  it  suffers  greatly  from  the  loss  of  even  a  very  small 
quantity  of  blood,  and  the  tissues  are  so  lacerable  that  there  is  great  danger 
of  the  pins  or  stitches  cutting  out.  I  would  therefore  not  advise  its  pei'form- 
ance  then. 

It  is  scarcely  necessary  to  observe  that,  as  union  by  the  first  intention  is 
aimed  at,  the  operation  should  not  be  undertaken  unless  the  health  be  good  ; 
and  certainly  not  if  the  child,  at  whatever  age,  have  but  recently  recovered 
from  measles,  scarlet  fever,  or  other  infantile  disease. 

Operation  for  Hare-lip. —  In  the  treatment  of  hare-lip,  there  are  three 
main  objects  to  be  kept  in  view  :  ] .  The  procuring  of  union  by  first  inten- 
tion of  the  cut  edges  of  the  fissure  ;  2.  The  prevention,  as  far  as  possible,  of 
deformity  during  the  process  of  union;  and,  3.  The  avoidance  of  all  traction 
on  the  line  of  incision  that  may  interfere  with  these  results. 

The  operation  for  single  hare-lip  is  performed  in  the  following  way  :  The 
child  is  placed  on  a  table  fiicing  a  good  light,  the  head  and 
shoulders  being  raised  on  a  small  pillow  and  the  arms  fixed 
with  a  towel  pinned  around  them.  Chloroform  should  be 
administered.  Before  jjroceeding  to  pare  the  edges  of  the 
cleft  the  Surgeon  should  thoroughly  free  the  lip  from  the 
bone  on  either  side  of  the  cleft,  so  that  it  may  subsequently 
be  more  readily  drawn  into  apposition. 

Bleeding  from  the  coronary  artery  of  the  lip  may  be 
prevented,  either  by  an  assistant  or  the  Surgeon  grasping 
the  lip  between  his  finger  and  thumb,  or  by  compressing  the 
lip  with  the  little  contrivance  here  figured,  which  consists  of 
ordinary  ring-forceps  converted  into  a  compressor  by  having 
an  india-rubber  ring  slipped  over  the  handles  (Fig.  717). 
Putting  the  lip  on  the  stretch  by  seizing  the  extreme  edge 
of  the  cleft  with  a  pair  of  artery-forceps,  the  Surgeon  pares 
the  edges  of  the  cleft  by  transfixion  with  a  fine  scalpel,  from 
above  downwards,  first  on  one  side,  then  on  the  other; 
taking  care  that  the  incisions  unite  neatly  above  the  upper 
angle  of  the  fissure,  which  must  be  Avell  cut  out ;  and  that 
they  extend  sufficiently  far  outwards  to  cut  away  the  rounded 
portion  of  the  prolabium  which  forms  the  side  of  the  base  of  the  fissui-e. 
The  incision  on  each  side  must  be  curved  with  the  concavity  towards  the 
fissure  (Fig.  723),  so  that  by  bringing  the  two  curves  into  a  straight  line  a 
slight  projection  of  the  prolabium  at  the  point  of  union  shall  be  produced. 
If  this  be  not  done  a  notch  will  be  left  when  the  lip  is  healed.  Care  should 
be  taken  that  enough  is  cut  away  ;  there  is  more  danger  usually  of  taking  too 
little  than  too  much. 

The  edges  of  the  cleft  are  now  adjusted  with  hare-lip  pins  or  simple  sutures  ; 
of  these  the  latter  are  generally  to  be  preferred.  In  either  case  two  points 
require  special  attention  :  first,  that  the  whole  thickness  of  the  pared  surface, 
and  not  the  skin  only,  be  drawn  together  ;  and  secondly,  that  the  line  of  the 
red  edge  of  the  lip  be  accurately  adjusted.  If  pins  are  used,  two,  or  sometimes 
three,  are  required.  Each  should  be  entered  about  a  third  of  an  inch  from  the 
pared  edge  on  one  side,  and  brought  out  at  a  corresponding  point  on  the 
other,  the  whole  thickness  of  the  lip  except  the  mucous  membrane  being 
included. 


Fig.  717. — Elastic  Coin- 
pressor  ajiplied  ox  er 
Coronary  Artery. 
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The  lower  pin  should  be  introduced  first  underneath  the  coronary  artery,  in 
such  a  way  that  its  pressure  may  stop  the  bleeding  from  this  vessel,  which  is 
often  rather  free.  The  twisted  suture  is  then  applied  in  the  usual  way  (Fig. 
718),  first  round  the  lower  pin,  and  then  round  the  upper  one  (separate 
threads,  however,  being  used  for  each)  ;  and  lastly,  the  two  are  united  by  a 
few  cross  turns,  so  as  to  press  down  and  support  the  whole  length  of  the 
fissure  (Fig.  719).  The  pins  are  then  cut  short,  the  whole  is  coated  with  a 
layer  of  collodion,  and  a  piece  of  plaster  is  put  under  the  ends  of  the  pins  to 


Application  of  Twisted  Suture. 


Fis. 


ri9. — Application  of  Pins  and 
Sutures  in  Hare-lip. 


prevent  excoriation  of  the  skin.  In  addition  to  the  pins  and  twisted  suture, 
one  or  more  points  of  interrupted  suture  should  be  passed  through  the  mucous 
membrane  of  the  lower  part  of  the  fissure,  just  inside  the  mouth.  I  look  upon 
this  as  of  great  importance  in  preventing  the  notching,  which  is  otherwise 
very  apt  to  occur,  in  consequence  of  that  portion  of  the  incision  between  the 
lower  pin  and  the  edge  of  the  lip  being  kept  open  by  the  child  in  sucking,  or 
protruding  its  tongue  against  it.  The  parts  may  be  supported  by  drawing 
the  cheeks  together  by  a  piece  of  muslin  cut  so  as  to  form  a  large  rounded 
piece  in  each  cheek  connected  by  a  narrow  strip  over  the  lip.  This  must  be 
applied  while  the  cheeks  are  pressed  together  with  the 
fingers  and  sealed  down  with  flexible  collodion, 
xlmerican  rubber-plaster  may  be  applied  in  the  same 
way,  but  is  not  so  efficient.  Hainsby's  truss  (Fig.  720) 
is  now  rarely  used. 

When  simple  sutures  are  used — and  in  ordinary  cases 
I  much  prefer  them  to  the  pins — stout  silver  wire  or 
silkworm  gut  is  the  best  material,  and  does  not  tend 
to  cut  out.  Two  or  three  of  these  are  usually 
required,  the  lowest  being  inserted  beneath  the 
coronary  artery  and  the  highest  close  to  the  upper 
end  of  the  cleft,  so  as  to  draw  inwards  the  flattened 
ala  nasi.  A  few  points  of  horsehair  suture  may  be 
inserted  superficially  to  ensure  the  perfect  apposition 
of  the  edges,  and  others  in  the  mucous  membrane,  as  above  described. 

In  many  cases  some  modification  of  the  operation  is  advisable,  especially 
when  the  cleft  is  broad  and  its  edges  of  unequal  length.  A  method  which  is 
very  largely  employed  is  carried  out  as  follows  :  The  longer  edge  of  the  cleft  is 
completely  freshened,  the  incision  at  its  lower  end  sloping  slightly  away  on  to 
the  lip.  In  freshening  the  other  margin,  the  incision  stops  below  at  the 
junction  of  the  skin  and  mucous  membrane,  so  that  a  small  flap  remains 
attached  by  its  lower  extremity.  This  flap  is  drawn  downwards,  and  after 
the  introduction  of  the  pins  or  sutures,  it  is  adjusted  with  horsehair  sutures. 


720. — Hare-lip  :  Spring 
Cheek-compressor. 
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to  the  lower  end  of  the  opposite  and  longer  raw  surface.  Malgaigne's  method 
consists  in  leaving  a  similar  flap  attached  to  the  lower  end  of  each  edge  of  the 
cleft,  the  two  being  drawn  and  sutured  together  after  the  cleft  itself  has  been 
closed.    In  this  way  the  presence  of  a  notch  in  the  edge  of  the  lip  is  avoided. 

It  sometimes,  though  rarely,  happens  in  single  hare-lip  that  the  inter- 
maxillary portion  is  so  large  and  projecting  that  there  is  difficulty  in  bringing 
the  lateral  segments  together  over  it.  Should  this  be  the  case,  the  better  plan 
is  to  notch  it  at  its  alveolar  border  on  the  side  that  is  not  fissured,  and  then 
to  break  it  back  so  as  to  remove  all  projection. 

"When  the  fissure  does  not  extend  through  the  lip  the  operation  recommended 
by  Nelaton  will  be  found  to  give  most  excellent  results.  The  mode  of 
performing  it  is  fully  explained  by  the  accompanying  figures  (Figs.  721 
and  722). 

After-Trmtment. — After  the  operation  the  lips  often  come  in  close  contact, 
and  care  must  be  taken  to  clear  the  nostrils  fi'om  clots  of  blood,  otherwise 


the  child  may  be  sufibcated,  especially  if  the  effects  of  the  chloroform  have  not 
fully  passed  off. 

If  pins  have  been  used  these  should  be  removed,  at  the  end  of  from  72  to 
96  hours,  according  to  the  age  of  the  child.  The  pin  must  be  gently  twisted 
out  in  such  a  way  that  the  cut  end  does  not  tear  the  apertm-e  in  the  lip.  The 
threads,  matted  together  with  exudation  and  a  little  blood,  form  a  good  crust, 
which  may  be  left  on  for  two  or  three  days  longer,  and  then  allowed  to 
separate  of  itself  ;  the  less  any  crusts  that  form  over  the  line  of  incision  are 
interfered  with,  the  better  will  the  result  usually  be. 

If  simple  sutures  have  been  used  the  deep  ones  should  be  removed  on  the 
fourth  day,  but  the  finer  ones  may  be  left  in  for  a  day  or  two  longer.  The  lip 
must  then  be  supported  by  the  collodion  and  muslin  or  by  a  strip  of  American 
rubber  for  about  a  fortnight  after  the  operatiou,  so  as  to  prevent  stretching 
of  the  cicatrix  and  notching  of  its  lower  part. 

Double  Hare-lip. — The  operation  for  double  hare-lip  is  performed  on  the 
same  principle  as  that  for  the  single  form  of  the  disease,  the  difference  in  the 
operations  consisting  chiefly  in  dealing  with  the  median  portion  of  the  lip  and 
the  intermaxillary  bone  (Fig.  723).  The  management  of  the  intermaxillary 
process  must  vary  according  to  its  size  and  degree  of  projection. 

If  the  premaxilla  and  prolabium  be  well  developed  and  not  projecting  they 
should  certainly  not  be  removed.  The  prolabium  is  first  separated  from  the 
bone  and  its  edges  pared  in  a  somewhat  convex  manner,  the  two  raw  surfaces 
being  made  to  meet  in  a  point  below. 

A  small  flap  is  now  separated  from  the  lateral  edges  of  the  lip,  and  is  left 
attached  below  as  in  single  hare-lip.    Mter  the  lateral  parts  of  the  lip  have 


Fig%  721  and  722. — N^laton's  Operation  for  partial  Hare-lip. 
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been  attached  to  the  prolabium  with  pins  or  sutures,  these  two  flaps  are  drawn 
downwards  and  adjusted  with  fine  stitches  partly  to  the  pointed  lower  end 
of  the  prolabium  and  partly  to  each  other. 

In  cases  of  the  opposite  extreme  in  which  the  premaxilla  is  small  and 
rudimentary,  or  fixed  to  the  tip  of  the  nose,  as  in 
Fig.  724,  it  should  be  removed  with  bone-forceps,  as 
it  would  prevent  the  lateral  segments  of  the  lip  from 
coming  into  proper  apposition.  A  dental  artery  deep 
in  the  bone  may  bleed  freely,  and  require  to  be 
touched  with  a  cautery. 

In  intei'mediate  cases,  where  the  premaxilla  is  well 
developed  but  projecting,  it  has  been  recommended  to 
bend  or  break  it  back  by  strong  forceps  covered  with 
vulcanized  india-rubber.  Fergusson,  however,  pointed 
out  that  if  this  be  done  the  incisor  teeth  contained 
in  the  intermaxillary  portion  will,  if  they  develop  at 
all,  project  backwards  into  the  roof  of  the  mouth, 
as  the  bone  is  not  pushed  into  its  normal  situation, 
but  rather  rotated  on  its  transverse  axis,  the  slender 
neck  attaching  it  to  the  vomer  being  bent  upon 
itself.  He  was  of  opinion  therefore  that  in  all'  cases 
it  is  better  to  remove  the  bone  than  to  attempt  to 
force  or  bend  it  into  a  new  position.  In  cases  such 
as  that  represented  in  Figs.  724*  and  725  I  have  per- 
formed the  following  operation  with  great  success  : — 
1.  The  triangular  flap  of  skin  covei-iug  the  inter- 
maxillary portion  is  dissected  up  as  thick  a«  possible. 
2.  The  intermaxillary  process  is  then  cut  away  at  its  root,  which  is  small 
and  pedunculated,  with  a  pair  of  scissors.  3.  The  edges  of  the  lateral  fissures 
are  then  pared  in  the  usual  way.  4.  The  free  lower  margins  of  the  pared  edges 
are  brought  together  by  one  hare-lip  pin  and  twisted  suture.    5.  The  leaf- 


Fig.  723.  —  Operation  lor 
Double  Hare-lip.  Right  Side  of 
Lip  drawn  down  by  Si)ring-hook 
Forceps  :  long  narrow  Knife 
entered  at  angle ;  dotted  line 
shows  direction  of  the  Incisions. 


Fig.  724. — Double  Hare-lip  ;  Inter- 
maxillary Portion  fixed  to  Nose. 


723. — Double  Hare-lip :  Projecting  Inter- 
maxillary portion. 


shaped  flap  is  then  laid  down  in  the  triangular  hollow  left  above  the  pin,  and 
retained  there  by  one  or  two  points  of  silver  suture  on  each  side,  the  gap 
being  thus  completely  filled  up  by  it. 

On  the  whole,  however,  removal  of  the  premaxilla  must  not  be  looked  upon 
as  an  unimportant  detail  of  the  operation,  but  rather  as  a  serious  step  to  be 
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avoided  if  possible.  In  many  cases  the  premaxilla  can  be  pushed  back  into 
position  by  firm  pressure  or  by  seizing  it  with  strong  forceps  with  guarded 
blades,  and  it  may  be  found  advisable  to  fix  it  by  a  suture  to  the  edges  of 
I  the  interval  in  the  alveolus.  Rather  than  completely  remove  it  Fergusson's 
plan  will  often  be  found  useful — viz.,  to  make  a  small  incision  through  the 
mucous  membrane  and  with  a  small  gouge  to  remove  the  incisor  teeth  and 
bone,  leaving  only  a  shell  of  periosteum  and  mucous  membrane  which  can 
readily  be  pushed  back  into  position,  and  will  help  to  support  and  hold  forward 
H  the  lip.  This  part  of  the  operation  may  conveniently  be  performed  a  week  or 
so  before  the  lip  itself  is  repaired. 

The  operation  for  hare-hp  occasionally  fails.  This  may  happen  either  incon- 
j  sequence  of  the  child's  health  being  in  so  unsatisfactory  a  state  as  to  prevent 
union  by  the  first  intention  ;  or  in  consequence  of  the  pins  or  sutures  having 
been  taken  out  too  early,  before  firm  cohesion  has  been  ejBfected.  In  such 
circumstances  as  these,  an  attempt  might  be  made  to  unite  the  granulating 
edges  by  the  re-introduction  of  the  pins  or  sutures,  and  by  firmly  fixing  the 
lip  by  means  of  collodion  or  plaster  applied  as  above  described.  Such  attempts, 
however,  rarely  succeed  ;  should  they  not  do  so,  it  will  usually  be  found  most 
I  prudent  to  wait  at  least  a  month  before  taking  any  further  steps,  and  then  to 
pare  the  edges  afresh  and  repeat  the  original  operation. 

Congenital  Transverse  Fissures  of  the  Cheeks,  extending  from  the 
angle  of  the  mouth  to  the  anterior  border  of  the  masseter  or  up  towards  the 
malar  bone,  are  occasionally  met  with.  Their  mode  of  origin  has  already  been 
referred  to  (p.  662).  In  these  malformations,  which  are  of  extremely  rare 
occurrence,  the  ear  on  the  alFected  side  is  imperfectly  developed.  As  has  been 
observed  by  Fergusson,  the  tragus  is  detached  from  the  auricle,  and  is  fixed 
I  to  the  cheek,  where  it  forms  a  small  lobulated  appendage.  The  external  ear 
generally  is  malformed,  the  helix  being  twisted  and  curled  inwai'ds.  These 
malformations  require  to  be  treated  on  exactly  the  same  principles,  and  with 
the  same  attention  to  details,  as  hare-hp  ;  union  between  the  pared  edges 
being  effected  by  means  of  deep  sutures  of  silver-wire  or  silk-worm  gut  and 
superficial  ones  of  horsehair. 

Cheiloplasty. — Simple  plastic  operations  are  commonly  practised  on  the 
lower  lip  for  the  removal  of  epithelioma,  by  cutting  out  a  V-shaped  piece  of 
the  lip,  including  the  whole  diseased  structure,  and  then  bringing  together  the 
opposite  sides  of  the  incision  by  sutures  or  hare-lip  pins.  These  operations 
have  already  been  described  and  figured  at  p.  603,  et  seij.  We  shall  consider  here 
those  cases  in  which  it  becomes  necessary  to  repair  more  extensive  loss  of 
substance  in  the  labial  structures.  The  plan  originally  introduced  by  Chopart 
consisted,  when  it  was  the  lower  lip  that  was  affected,  in  carrying  an  incision 
on  each  side  of  the  diseased  portion  of  the  lip  vertically  downwards  below  the 
jaw,  for  a  greater  or  less  distance  according  to  the  amount  to  be  removed,  if 
necessary,  even  as  far  as  the  hyoid  bone.  The  diseased  part  of  the  lip  was 
then  removed  by  a  transverse  incision  below  it.  The  square  flap  marked  out 
by  the  two  vertical  incisions  was  next  detached  from  above  downwards.  It 
was  then  brought  up,  and  fixed  to  the  pared  edges  of  the  remaining  portion  of 
the  lip  by  points  of  suture  ;  the  head  being  kept  properly  inclined,  in  order  to 
prevent  undue  tension.  After  sufficient  union  had  taken  place  to  preserve 
the  vitality  of  the  flap,  its  lower  attachments  were  divided.  This  operation 
was  not  very  satisfactory  in  its  results,  as  the  new  flap  was  apt  to  become 
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oedematous  and  inverted  at  the  edge,  or  the  flow  of  saliva  interfered  with 
proper  union,  and  it  is  not  now  practised.  In  those  cases  in  which  the  greater 
portion  of  the  lower  lip  has  been  excised  for  cancerous  disease  affecting  its 
upper  margin,  a  better  procedure  for  the  restoration  of  the  deformity  consists 
in  a  modification  of  the  plan  recommended  by  Serres  ;  and  from  this  I  have 
derived  excellent  results,  as  in  the  case  which  is  here  represented  (Fig.  726). 
The  object  of  the  operation  is  to  raise  the  lower  lip  to  a  level  with  the  incisor 
teeth.  An  incision,  about  three-quarters  of  an  inch  in  length,  is  made  directly 
outwards  from  the  angle  of  the  mouth,  on  each  side,  into  the  cheek  ;  from  the 
extremity  of  this  a  cut  is  carried  obliquely  downwards  on  to  the  upper  margin 


Fig.  726. — Lines  of  Incision  in  Cheiloplasty.  Fig.  T27. — Incisions  and  Sutures  in  Cheiloplasty. 

of  the  lower  lip,  so  as  to  excise  the  included  triangular  piece  ;  the  lower' lip  is 
then  dissected  away  from  the  jaw,  from  the  inside  of  the  mouth,  and  a  V-shaped 
piece  is  taken  out  of  its  centre.  By  means  of  a  hare-lip  pin  on  each  side,  and 
a  point  of  suture,  the  incisions  in  the  angle  of  the  mouth  are  brought  accu- 
rately together  ;  and  in  the  same  way  the  vertical  one,  in  the  centre,  is 
united  (Fig.  727).  In  this  way  the  whole  of  the  lower  lip  is  raised,  and 
l)rought  more  forwards.  If  care  have  been  taken  in  removing  the  cancer 
from  the  edge  of  the  lip,  to  leave  the  mucous  membrane  rather  long  (which 
may  always  be  done,  when  the  skin  is  affected  to  a  greater  extent  than  it),  a 


Fig.  728.  Fig.  729.  Fig.  730. 

Buchanan  s  Operation  for  the  Restoration  of  the  Lower  Lip. 


good  prolabium  may  be  formed,  and  the  restoration  effected  with  but  little 
deformity. 

Buchanan,  of  Glasgow,  as  far  back  as  1841,  published  an  account  of  a 
method  for  restoring  the  lower  lip,  which  gives  very  satisfactory  resulcs.  The 
accompanying  figures  illustrate  the  kind  of  case  in  which  Buchanan's  operation 
is  applicable,  the  lines  of  incision  required,  and  the  appearance  presented  by 
the  chin  and  lip  after  the  disease  has  been  removed  and  the  flaps  lorought  into 
proper  apposition. 

The  steps  of  the  operation  are  simple.  The  diseased  part  of  the  lower  li]^  is 
first  removed  by  an  elliptical  incision  (Fig.  728,  a  b  a).  An  incision,  B  c,  is 
then  carried  downwards  and  outwards  on  each  side  of  the  chin  ;  and  another 


CLEFT  PALATE. 


671 


incision,  c  D,  up^vards  and  outwards  parallel  to,  and  corresponding  in  length 
to,  A  B.  The  flaps  formed  by  these  incisions  are  represented  in  Fig.  729. 
They  are  detached  from  their  subjacent  connexions  ;  and  the  whole  is  raised 
upwards,  so  that  the  curved  incision,  a  b,  comes  into  a  horizontal  line,  and  is 
made  to  constitute  the  margin  of  the  new  lip  ;  the  secondary  incisions,  B  c, 
coming  together  in  a  vertical  direction,  in  which  they  are  retained  by  twisted 
and  interrupted  sutures  (Fig.  730).  The  raw  surfaces  from  which  the  flaps 
are  raised  are  left  to  heal  by  granulation,  and  this  forms  an  objection  to  the 
operation,  as  the  contraction  of  the  sores  tends  to  draw  the  new  lip  downwards. 
Syme  therefore  recommended  a  somewhat  different  mode  of  operating.  In- 
stead of  the  incisions  c  D  being  made,  those  marked  b  c  are  carried  onwards 
for  some  distance  in  a  direction  curving  downwards  and  outwards,  so  that  they 


rig.  731.— Syme's  method  of  restoring  tlie  "  Fig.  732.— Syme's  method  of  restoring  the 

Lower  Lip.    Lines  of  Incision.  Lower  Lip.    Operation  completed. 


terminate  below  the  angles  of  the  jaw  (Fig.  731).  The  flaps  so  formed  are 
raised  and  united  in  the  middle  line,  as  in  Buchanan's  operation,  the  /^-shaped 
portion  of  skin  above  the  chin  serving  to  maintain  them  in  position  and  pre- 
vent their  sliding  downwards  (Fig.  732).  The  long  curved  incisions  enable 
this  to  be  done  by  merely  stretching  the  convex  edges  of  the  flaps,  without 
sufficiently  displacing  them  to  prevent  their  readily  meeting  the  concave  edges 
of  intervening  skin,  and  being  united  to  them  by  sutures.  No  surface  is 
therefore  left  to  granulate,  and  the  whole  wound  heals  by  the  first  intention. 
In  performing  this  operation  it  is  essential  to  success  that  the  incisions  should 
be  sufficiently  free,  so  that  the  flaps  may  be  brought  into  position  without 
tension.  If  the  chin  be  removed  as  well  as  the  lower  lip,  it  becomes  very 
difficult  to  restore  the  loss,  as  there  is  no  fixed  point  below  to  support  the  new 
lip,  which  consequently  tends  to  sink  downwards. 

PLASTIC    SUEGERY    OF    THE  PALATE. 

Various  degrees  of  congenital  deformity  may  occur  in  the  palate  and  uvula  : 
thus  the  uvula  alone  may  be  bifid  ;  or  the  cleft  may  extend  through  the 
greater  part  or  the  whole  of  the  soft  palate  ;  or  the  hard  palate  may  be  divided 
as  well  (Fig.  733)  ;  and,  lastly,  the  separation  may  extend  forwards  to  the 
integuments  of  the  face,  producing  single  or  double  hare-lip  (Fig.  716).  The 
soft  palate  and  uvula  are  not  unfrequeutly  cleft  without  the  hard  palate  being 
divided  ;  and,  in  some  very  rare  cases,  the  lip  and  the  hard  palate  are  fissured 
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without  the  soft  being  cleft.  The  mode  of  origin  of  these  deformities  has 
already  been  described  (p.  662). 

These  malformations  necessarily  give  rise  to  great  inconvenience,  by  inter- 
fering with  deglutition,  and  rendering  speech  nasal  and  imperfect.  During 
the  swallowing  of  fluids,  there  is  a  tendency  to  regurgitation  through  the  nose, 
though  this  is  occasionally  prevented  by  the  approximation  of  the  edges  of  the 
fissure  in  the  soft  palate. 

An  infant  born  with  a  complete  cleft  of  the  hard  and  soft  palate  is 
necessarily  unable  to  suck,  and  unless  carefully  fed  by  hand  will  soon  die.  It 
must  be  fed  solely  on  miik,  the  mother's  milk  being  the  best,  which  may  be 
drawn  periodically  and  administered  to  the  child.  The  feeding  may  be  done 
by  a  properly  constructed  bottle,  from  which  the  milk  will  flow  slowly  without 
the  necessity  of  sucking  on  the  part  of  the  child  ;  this  must  be  fitted  with  an 
india-rubber  tube,  which  must  be  pushed  well  to  the  back  of  the  pharynx  as 
the  milk  is  given.  In  the  absence  of  a  bottle  the  child  may  be  fed  by  means 
of  a  tea-spoon. 

Operations  for  the  cure  of  cleft  palate  were  formerly  deferred  until  the 

patient  had  attained  the  age  to  understand  the 
necessity  of  remaining  quiet  during  the  proceed- 
ing, and  was  able  to  control  his  movements, 
as  success  depended  in  a  great  measure  upon 
his  remaining  perfectly  steady  during  the  neces- 
sary manipulations,  and  upon  his  assisting  the 
Surgeon  by  opening  his  mouth,  and  not  strug- 
gling during  the  introduction  of  instruments. 
Chloroform  was  never  administered,  from  the 
fear  that  suffocation  might  be  caused  by  the 
blood  from  the  operation,  which  is  always 
abundant,  entering  the  air-passages.  In  1869, 
however,  Thomas  Smith  demonstrated  that  with 
proper  care  ansesthetics  may  be  safely  adminis- 
tered, and  at  the  same  time  he  invented  a 
most  ingenious  gag,  by  means  of  which  the  patient's  mouth  can  be  kept 
widely  open  without  the  Surgeon  being  interfered  with  either  by  the  hands  of 
assistants  or  the  instrument  itself.  By  the  help  of  this  gag,  and  the  adminis- 
tration of  chloroform,  the  operation  can  now  be  performed  at  any  age  ;  but 
as  the  bleeding  is  always  very  free,  it  is  advisable  not  to  attempt  it  in  too 
young  children.  If  the  cleft  implicates  the  soft  palate  only,  it  may  safely  be 
closed  at  the  age  of  three  if  the  health  is  good  and  other  conditions  favour- 
able. The  operation  has  been  successfully  performed  as  early  as  the  first  year, 
and  the  advantage  of  having  it  done  before  the  child  has  learned  to  speak 
justifies  early  operation  in  suitable  cases.  If  the  hard  palate  is  involved,  it  is 
better  to  wait  till  the  sixth  or  seventh  year. 

Operations  for  Cleft  Palate. — Staph  ijlorrhaijhij,  or  the  operation  for  the 
cure  of  a  cleft  in  the  soft  palate,  may  be  said  to  have  been  first  established  as 
a  definite  surgical  proceeding  by  Roux,  whilst  iiranoplasti/,  or  the  closure  of 
a  cleft  of  the  hard  palate,  was  first  performed  by  Warren,  of  Boston,  and 
brotiglit  before  the  profession  in  this  country  by  Avery  and  Pollock.  Many 
changes  and  improvements  in  these  operations  have  been  made  by  Sedillot, 
DiefPenbach,  Listen,  Fergusson,  Pollock,  T.  Smith,  and  others. 


-Fissure  of  Hard  and  Soft 
Palate. 
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Operation  on  Soft  Palate. — The  patient  is  placed  iu  a  recumbent  posi- 
tion facing  a  good  light,  and  with  the  head  and  shoulders  raised  to  a  convenient 
height  on  a  pillow.  The  Surgeon  stands  on  the  right  side,  the  anaesthetist  on 
the  left,  whilst  an  assistant  at  the  end  of  the  table  steadies  the  patient's  head. 
Some  Surgeons  prefer  to  have  the  head  hanging  downwards  over  the  end  of 
the  table  in  order  to  prevent  blood  entering  the  larj'nx  ;  the  position  is  incon- 
venient, and  seems  to  increase  the  amount  of  hEeraorrhage. 

Chloroform  will  be  found  the  most  convenient  ansesthetic,  as  it  gives  rise  to 
less  secretion  of  mucus.  It  may  be  given  by  means  of  Junker's  apparatus 
through  an  india-rubber  tube  passed  into  the  pharynx  through  one  nostril. 
The  gag  represented  in  the  accompanying  drawing  (Fig.  734)  is  a  modification 
of  Smith's  by  Wood.  It  can  be  adjusted  to  fit  any  patient  by  more  or  less 
widely  separating  the  two  halves.  A.  small-sized  Langenbeck's  gag  often 
answers  admirably  (Fig.  74(;).  The  first  step  in  the  operation  consists  in 
paring  the  edges  of  the  fissure  by  means  of  a  narrow  sharp-pointed  knife  like  a 
tenotome  set  in  a  long  handle.  This  is  best  done  by  seizing  the  lower  end  of 
the  uvula  on  one  side  in  a  pair  of  toothed 
forceps  and  putting  the  corresponding  half 
of  the  palate  on  the  stretch.  The  cut  may  ' 
be  made  from  above  downwards  or  from 
below  upwards,  first  on  one  side  and  then 
on  the  other,  but  whatever  plan  is  adopted 
great  care  must  be  taken  not  to  leave  a 
portion  of  mucous  membrane  behind  in 
the  angle  of  union.  A  sponge  pressed  into 
the  gap  will  quickly  arrest  the  bleeding, 
while  the  fauces  are  cleared  of  blood  and 
mucus  by  means  of  sponges  on  holders. 
When  the  bleeding  is  arrested,  the  Surgeon 

proceeds      to     the     next      step,     that     of      Fig- T34.~Woo.rsmo.liHcation  of  Smith's  Gag. 

introducing  the  sutures.  The  best  material 

fur  these  is  in  most  cases  fine  silver  wire  or  silkworm  gut.  Cat-gut  is 
absorl;)ed  too  readily  and  is  apt  to  yield  before  union  is  complete.  Silk, 
which  was  formerly  used,  cannot  be  retained  beyond  a  few  days,  as  it  excites 
too  much  irritation  when  soaked  in  decomposing  fluids.  Horse-hair  will  be 
found  useful  in  uniting  the  uvula,  but  is  not  strong  enough  for  the  other 
parts  of  the  palate.  Wire  stitches  are  usually  introduced  by  Smith's  tubular 
needle  specially  constructed  for  the  purpose,  from  which  the  wire  is  protruded 
by  a  small  wheel  at  the  lower  end.  In  the  absence  of  this  apparatus  they  may 
very  readily  be  passed  as  follows  :  A  common  naevus  needle  is  threaded  with 
a  loop  of  fine  silk  ;  this  is  passed  through  the  right  side  of  the  cleft  and  drawn 
out  at  the  mouth.  A  similar  loop  is  then  passed  on  the  left  side.  The  right 
loop  is  then  passed  through  the  left,  which  is  withdrawn,  carrying  the  first 
loop  with  it  through  the  left  side  of  the  palate.  There  is  thus  a  double 
ligature  passed  across  the  cleft,  having  two  free  ends  on  the  right  side  and  a 
loop  on  the  left.  A  fine  hook  is  then  made  with  a  pair  of  disiecting  forceps 
on  a  piece  of  wire  ;  this  is  hooked  into  the  loop,  which  is  then  withdrawn, 
carrying  the  wire  with  it  across  the  cleft.  This  proceeding,  though  it  seems 
rather  complicated  in  a  written  description,  can  be  carried  out  with  great  ease 
and  rapidity  ;  and  the  needle  being  passed  on  both  sides  from  before  baok- 
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wards,  the  sutures  can  be  inserted  more  accurately  and  evenly  than  when  on 
one  side  it  is  passed  from  behind.  The  stitches  should  be  about  one-sixth 
of  an  inch  apart,  and  must  all  be  introduced  before  any  are  tightened.  The 
next  step  in  the  operation  will  depend  upon  the  amount  of  tension  that  is 
present  when  the  edges  are  drawn  together  by  pulling  gently  on  the  middle 
stitch.  If  the  edges  come  readily  together  without  any  strain,  all  the  stitches 
may  be  at  once  tightened  by  tying  them  if  the  wire  be  sufficiently  pliant,  or 
by  twisting  them  with  a  pair  of  torsion  forceps,  or  a  special  wire  twister  con- 
structed for  this  purpose.  In  the  majority  of  cases,  however,  it  will  be 
necessary  to  make  a  lateral  incision  on  each  side  to  relieve  tension.  This  is 
done  by  puncturing  the  palate  with  a  fine  sharp-pointed  knife  to  the  inner 
side  of  the  hamular  process,  avoiding  the  situation  of  the  posterior  palatine 
artery.  Pollock  recommends  that  by  raising  the  handle  of  the  knife  while 
the  palate  is  put  on  the  stretch,  the  fibres  of  the  levator  palati  be  divided 
without  greatly  increasing  the  puncture  in  the  anterior  surface  of  the  palate. 
It  will  be  found  better,  however,  as  a  rule,  to  follow  the  plan  employed  by 
Sedillot  (Figs.  735,  736,  737),  and  after  puncturing  the  palate  with  a  sharp 


Sedillot's  Operation  for  jStaphylorrliaphy. 

knife,  to  introduce  a  narrow  blunt-pointed  knife,  and  to  make  a  slit  of 
sufficient  length  completely  to  remove  all  tension.  An  incision  of  equal 
length  must  be  made  in  the  opposite  half  of  the  palate,  and  the  sutures  may 
then  be  tightened.  The  lateral  incisions  always  heal  without  difficulty,  even 
if  they  gape  widely  at  the  time  of  the  oj^eration.  If  necessary,  tension  may 
be  further  relieved  by  snipping  the  anterior  and  posterior  pillars  of  the  fauces, 
after  making  them  prominent  by  jDulling  on  the  palate.  Fergusson  recom- 
mended the  division  of  the  muscles  from  behind  without  perforating  the  palate. 
This  is  more  difficult  of  performance,  and  gives  less  perfect  relief  of  tension  ; 
in  fact  it  was  intended  rather  to  give  rest  by  paralysing  the  muscles  than  to 
relieve  the  strain  on  the  stitches.  He  considered  the  levator  palati  and  the 
palato-pharyngeus  to  be  the  two  muscles  exerting  the  most  disturbing  influence 
on  the  wound.  The  former  he  divided  by  passing  a  lancet-ended  knife  bent 
nearly  at  a  right  angle  with  its  handle,  through  the  fissure  behind  the  velum, 
midway  between  its  attachment  to  the  hard  palatS  and  the  free  margin,  and 
about  halfway  between  the  velum  and  the  end  of  the  Eustachian  tube,  and 
cutting  deeply  in  that  situation.  The  posterior  pillar  of  the  fauces  was  divided 
simply  by  making  it  tense  by  pulling  on  the  soft  palate  and  then  snipping  it 
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throug'li  with  scissors.  Fergusson  divided  these  muscles  as  a  prelim iuary  step 
before  paring  the  edges  in  all  cases. 

The  chances  of  success  depend  very  much  upon  the  absence  of  tension.  The 
stitches  should  simply  hold  the  parts  in  contact,  not  drag  them  together.  It 
is  safer,  therefore,  to  adopt  Scdillot's  plan  as  being  more  efficient  as  well  as 
easier  of  performance. 

Operation  on  Hard  Falate. — Ic  was  formerly  advised  by  some  Surgeons, 
not  to  undertake  the  closure  of  the  hard  and  soft  palate  at  the  same  time,  but 
it  is  now  generally  recognized  that  nothing  is  gained  by  dividing  the  operation 
into  two  parts. 

If  the  arch  of  the  palate  be  very  high,  there  may  be  sufficient  tissiie  to 
meet  in  the  middle  line  when  separated  from  the  bone  and  allowed  to  hang 
down ;  it  is  better,  however,  not  to  trust  to  this,  but  to  make  an  incision  on 
each  side.    The  operation  is  performed  in  the  following  way  in  a  case  of  com- 
plete cleft  of  the  hard  palate  : — -An  incision  is  made  from  near  the  canine  tooth 
parallel  to  the  alveolar  margin  and  about  a  third  of  inch,  or  less,  internal  to 
it,  reaching  backwards  to  a  little  beyond  the  last  molar.    When  the  cleft  is 
narrow  or  the  arch  high,  a  smaller  incision  than  this  will  suffice  ;  it  may 
be  lengthened  afterwards  if  necessary  to  relieve  tension.    A  second  incision  is 
then  made  along  the  edge  of  the  cleft  at  the  junction  of  the  nasal  and  palatal 
mucous  membranes.    This  incision  must  be  carried  backwards  into  the  soil 
palate,  from  which  a  strip  of  mucous  membrane  must  be  removed,  as  in  the 
operation  for  closure  of  clefts  implicating  that  part  only.    The  soft  structures 
covering  the  hard  palate  are  next  raised  from  the  bones  with  a  curved 
periosteal  elevator,  shaped  somewhat  like  an  aneurism  needle.    In  fact,  if  the 
proper  instrument  be  not  at  hand,  a  strong  aneurism  needle  will  answer  the 
purpose  admirably.    The  periosteum  should  be  raised  with  the  flap  as  completely 
as  possible.    Langenbeck  pointed  out  that,  if  this  be  done,  not  only  are  the 
flaps  thicker  and  stronger,  but  they  may  eventually  throw  out  bone,  and  thus 
more  efficiently  close  the  gap  in  the  hard  palate.    In  raising  the  flaps,  it  will 
be  found  most  convenient  to  introduce  the  elevator  into  the  lateral  incision 
and  work  inwards  towards  the  cleft.    Care  must  be  taken  to  avoid  those 
points  anteriorly  and,  if  possil)le  posteriorly,  where  the  blood-vessels  and  nerves 
enter.    Another  point  of  equal  importance,  as  pointed  out  by  Thomas  Smith, 
is  to  separate  the  attachment  of  the  soft  palate  to  the  hard  with  a  sharp 
instrument.    This  is  best  done  with  curved  scissors  one  blade  of  which  is 
introduced  between  the  soft  structures  of  the  hard  palate  and  the  bone,  and 
the  other  blade  through  the  cleft  above  the  soft  palate.    If  an  attempt  be 
made  to  tear  this  through  with  the  elevator,  the  parts  will  be  so  bruised  that 
union  by  first  intention  will  not  take  place  even  if  sloughing  be  avoided. 
When  these  structures  have  been  well  loosened  on  each  side,  the  covering  of 
the  palate  will  be  found  to  hang  down  as  a  curtain  from  the  vault  of  the 
mouth — the  two  parts  coming  into  apposition  along  the  mesial  line,  or  possibly 
overlapping.    The  edges  are  then  brought  into  api)Osition  by  means  of  wire 
sutures  introduced  as  before  described  and  without  any  dragging.    On  this 
point  great  care  is  necessary.    In  cases  in  which  the  flaps  do  not  meet  readily, 
one  or  more  deep  sutures  of  thicker  wire  may  be  inserted  further  from  the 
edges,  so  as  to  relieve  the  strain  on  the  finer  stitches  ;  or,  if  necessary,  the 
lateral  incisions  may  be  continued  back  some  way  into  the  soft  palate.  Care 
must  be  taken  also  that  the  edges  of  the  flap  are  not  inverted  so  that 
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the  mucous  surfaces  are  in  contact.  To  prevent  this  it  may  be  necessary 
to  draw  them  down  with  a  sharp  hook  while  the  sutures  are  being  tightened. 
The  hsemorrhage  during  the  operation  is  usually  rather  free,  but  may  be 
arrested  by  a  few  minutes'  pressure  on  the  bleeding  point  with  a  piece  of 
dry  sponge. 

Fergussou  suggested  a  modification  of  the  operation,  in  which  an  incision 
was  made  on  each  side  of  the  fissure,  and  the  bone  divided  longitudinally  with 
a  chisel,  the  two  edges  being  then  forced  into  contact.  Although  in  his  own 
hands  some  satisfactory  results  were  obtained  by  this  method,  farther  ex- 
perience has  led  to  the  abandonment  of  this  operation  as  being  in  no  way 
superior  to  that  already  described,  and  being  somewhat  liable  to  be  followed 
by  necrosis  of  the  divided  bone. 

When  the  cleft  is  wide,  and,  as  usually  happens,  the  septum  nasi  is  adherent 
to  one  edge,  T.  Smith  recommends  that  the  incision  instead  of  being  made 
at  the  junction  of  the  nasal  and  palatal  mucous  membranes  should  be  carried 
some  distance  up  the  septum,  from  which  the  mucous  membrane  can  be 
detached  with  a  sharply  curved  raspatory. 

Davies-Colley  has  devised  a  flap  method  which  he  recommends  as  being  useful 
when  the  operation  for  cleft  of  the  hard  palate  is  undertaken  in  infants,  and 
also  if  the  ordinary  method  has  failed,  or  if  the  cleft  is  too  wide  to  allow  its 
employment.  In  the  first  stage  a  long  flap  of  the  muco-periosteum  is  raised 
from  the  wider  side  of  the  palate  or  that  to  which  the  septum  nasi  is  attached. 
The  anterior  extremity  of  the  flap  reaches  forwards  nearly  to  the  incisor 
teeth  ;  the  outer  border  runs  backwards  close  to  the  alveolus,  and  the  inner 
border  an  eighth  of  an  inch  from  the  margin  of  the  cleft  to  a  point  just  behind 
the  posterior  border  of  the  hard  palate.  The  flap  is  turned  backwards  with 
a  knife  or  raspatory.  Secondly,  an  incision  is  made  on  the  other  side  of  the 
palate  parallel  to  and  at  least  a  sixth  of  an  inch  external  to  the  cleft.  In  front 
this  incision  is  turned  into  the  cleft  at  its  anterior  extremity  and  behind  at 
the  edge  of  the  hard  palate.  With  a  raspatory  this  narrow  flap  of  muco- 
periosteum  is  raised  as  far  as  the  edge  of  the  cleft.  Thirdly,  the  flap  last 
mentioned  is  turned  inwards  and  its  edge  fixed  by  two  catgut  sutures  to  the 
narrow  strip  of  mucous  membrane  which  remains  on  the  other  side  of  the 
cleft.  Lastly,  the  apex  of  the  long  triangular  flap  is  drawn  across  the  cleft 
and  the  anterior  part  of  its  inner  margin  is  attached  with  two  or  three  silver 
sutures  to  the  outer  edge  of  the  raw  surface  on  the  opposite  side  of  the  palate. 
The  soft  palate  is  repaired  subsequently.  Some  modifications  of  the  operation 
as  above  described  have  been  introduced  by  Davies-Colley,  but  the  principle 
remains  the  same,  viz.,  to  close  the  cleft  by  carrying  a  flap  of  muco-periosteum 
across  it  from  one  side  to  the  other. 

Affcer-Treatment. — After  the  operation  the  patient  must  be  put  to  bed, 
and  every  care  taken  to  avoid  any  movement  of  the  palate.  He  should  be 
restricted  to  fluid  but  nourishing  food  for  a  few  days,  and  should  be  directed 
to  swallow  this  with  as  little  effort  as  possible,  and  indeed  should  not  be 
allowed  anything  solid  until  complete  union  has  taken  place.  Speaking  must 
be  strictly  forbidden  until  union  is  complete.  The  stitches  should  not  le  taken 
out  for  at  least  three  tveelcs  or  a  month.  If  there  is  any  tension  they  will 
probably  cut  their  way  out;  if  there  is  none,  being  of  silver  wire,  they  excite 
no  irritation,  and,  moreover,  they  serve  the  important  purpose  of  supporting 
the  scar  in  the  middle  line  while  the  lateral  wounds  are  healing.    It  is  a  good 
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rule  not  to  even  look  into  the  patient's  mouth  for  the  first  week  after  the 
operation.  Should  there  be  any  aperture  left  in  the  palate,  where  union  has 
not  taken  i^lace,  this  may  be  closed  by  touching  it  with  a  point  of  nitrate  of 
silver,  or  the  thermo-cautery. 

Secondary  heemorrhage  of  a  somewhat  serious  character  has  been  known  to 
occur  after  this  operation.  In  one  case  of  this  kind,  Ploward  Marsh  success- 
fully arrested  the  bleeding  by  plugging  the  posterior  palatine  canal  with  a 
piece  of  wood. 

The  voice  in  these  cases  does  not  usually  recover  its  natural  tone,  although 
in  some  cases  it  may.  The  nasal  or  "  Punch-like  "  voice  that  is  often  left 
after  operations,  appears  to  arise  from  two  causes.  The  first  is  the  mere 
habit  of  faulty  articulation,  and  this  can  be  corrected  by  careful  instruction 
in  elocution.  The  second,  which  is  much  more  difficult  to  deal  with,  arises 
from  a  mechanical  condition,  and  is  dependent  on  the  contraction  upwards  of 
the  palate  along  the  line  of  the  cicatrix,  so  that  the  velum  becomes  unable  to 
shut  off  the  posterior  nares  from  the  pharynx. 

Success  will  very  much  depend  on  the  proper  selection  of  cases.  Fergusson 
considered  that  about  one-half  of  the  fissures  of  the  hard  palate  admit  of 
operation.  If  the  cleft  be  very  wide,  a  well-constructed  obturator  will 
probably  give  more  relief  to  the  patient  than  any  operative  procedure.  In 
fact,  at  the  present  time  Dental  Surgeons  have  brought  the  obturators  for 
cleft  palate  to  such  perfection  that  it  is  a  question  whether  any  adult  who  is  in 
a  position  to  pay  the  necessarily  heavy  cost  of  such  an  instrument,  should 
be  advised  to  submit  to  operative  interference. 

Perforation  of  the  Hard  Palate. — Perforations  of  the  hard  palate, 
consequent  on  necrosis  of  the  bones,  the  result  of  syphilis  or  injury,  are  not 
amenable  to  surgical  treatment.  In  such  cases,  a  well  fitting  obturator  will 
most  effectually  remedy  the  inconvenience. 
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DISEASES   OF   THE  TONGUE. 

Tongue-Tie. — Infants  and  even  adults  are  said  to  be  tongue-tied,  when  the 
frfenum  lingute  is  shorter  than  usual,  causing  the  end  of  the  tongue  to  be 
slightly  bifid,  depressed,  and  fixed,  so  that  it  cannot  be  protruded  beyond  tlie 
incisors.  If  this  malformation  be  considerable,  suckhng  and  distinct  articula- 
tion may  be  interfered  with  ;  and  then  division  of  the  fold  becomes  necessary, 
which  may  readily  be  done  by  snipping  it  across  with  a  pair  of  round-ended 
scissors  ;  the  risk  of  wounding  the  ranine  arteries  being  avoided  by  keeping 
the  point  of  the  scissors  downwards  towards  the  floor  of  the  mouth. 

Hypertrophy  and  Prolapsus  of  the  Tongue  or  Macro-glossia  is 
occasionally  met  with,  either  as  a  congenital  or  an  acquired  condition.  Of  113 

cases  collected  by  A.  E.  Barker,  in  only  39 
was  it  apparently  acquired,  and  in  most  of 
these  it  appeared  at  a  very  early  age.  In 
this  condition,  the  tongue  lolls  out  of  the 
mouth  with  constant  dribbling  of  saliva,  is 
greatly  swollen,  of  a  purplish  colour,  but 
somewhat  dry.  If  the  swelling  have  existed 
for  a  long  time,  it  may  give  rise  to  deformity 
of  the  teeth,  and  of  the  alveolus  of  the  lower 
jaw,  which  is  pushed  forwards.  The  pro- 
truded tongue  is  liable  bo  attacks  of  subacute 
inflammation,  which  lead  to  its  still  further 
increasing  in  size.  The  Pathology  of  this 
condition  was  first  clearly  pointed  out  by 
Virchow.  There  is  a  great  overgrowth  of 
the  interstitial  connective  tissue  of  the  tongue, 
and  in  this  tissue  are  found  dilated  lymphatic 
vessels  of  considerable  size,  and  spaces  filled 
with  lymphoid  cells.  It  presents,  therefore, 
a  close  analogy  to  elephantiasis.  The  dilated 
condition  of  the  lymphatics  is  regarded  as  the  primary  change,  and  thus  the 
disease  is  often  spoken  of  as  "  lymphangioma  of  the  tongue."  This  view  of 
its  pathology  is  supported  by  the  occasional  association  of  macro-glossia  with 
cystic  hygroma  of  the  neck.  In  the  Treatment  of  this  disease  pressure  has 
been  attempted  by  strapping  the  protruding  part,  but  without  benefit.  Ex- 
cision of  a  portion  of  the  tongue  with  the  knife  or  scissors  is  the  only  efficient 
remedy.  In  some  cases  the  removal  of  a  V-shaped  piece  will  give  the  best 
result.  This  operation  was  successfully  performed  by  C.  Heath  in  the  case 
from  which  the  accompanying  drawing  was  taken  (Fig.  738). 


Fig.  73S.— Macro-glossiii. 
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Acute  Inflammation  of  the  Tongue  or  Glossitis  is  not  a  common 
affection.  The  most  frequent  form  is  that  which  arises  from  immoderate  and 
injudicious  administration  of  mercury.  In  this  the  tongue  becomes  greatly 
swollen  ;  it  may  hang  from  the  mouth,  with  profuse  salivation  and  inability 
to  swallow  or  speak.  The  sides  are  marked  by  deep  impressions  of  the  teeth, 
in  which  after  a  time  foul  ulcers  may  form.  Acute  glossitis  with  great  swell- 
ing of  the  organ  occasionally  occurs  alter  fevers,  and  more  rarely  without  any 
apparent  exciting  cause,  when  it  is  thought  by  some  to  be  catarrhal,  and  to 
result  from  exposure  to  cold.  In  this  form  there  is  acute  pain,  with  consider- 
able febrile  disturbance.  The  tongue  swells  rapidly,  so  that  in  a  few  hours  it 
may  reach  such  a  size  as  to  threaten  suffocation.  The  dyspnea  may  be  due  to 
the  obstruction  caused  by  the  swollen  tongue,  or  to  extension  of  the  oedema 
to  the  arytteno-epiglottidean  folds.  The  inflammation  may  end  in  resolution 
or  lead  rapidly  to  the  formation  of  pus.  The  Treatment  of  glossitis  varies 
with  the  cause  and  the  degree  of  swelling.  If  of  mercurial  origin,  the  removal 
of  the  cause,  and  the  administration  of  saline  purgatives  and  a  chlorate  of 
potash  gargle,  will  usually  arrest  the  progress  of  the  inflammation.  If  the 
swelling  be  very  great,  more  especially  in  the  idiopathic  form  of  the  disease, 
the  only  efficient  treatment  consists  in  making  a  free  incision  along  the  dorsum 
of  the  tongue  on  each  side  of  the  raphe,  which  gives  free  and  immediate  relief 
by  the  escape  of  blood  and  infiltrated  lluidg.  I  have  seen  a  patient,  who  was 
nearly  suffocated  by  the  size  of  his  tongue,  relieved  at  once  by  such  incisions, 
and  nearly  well  in  the  course  of  a  few  hours. 

Chronic  Abscess  of  the  Tongue,  though  rare,  occasionally  occurs.  I 
have  seen  several  instances  of  it.  The  abscess  forms  a  small  deeply  seated 
elastic  but  firm  tumour,  which  sometimes  feels  slightly  movable.  There  is  no 
discoloratioQ  or  other  change  in  the  mucous  membrane  or  epithelium  of  the 
tongue.  The  walls  of  these  abscesses  are  very  tliick  and  dense  ;  hence  they 
may  easily  be  mistaken  for  solid  tumours.  The  abscess  is  always  very  chronir., 
hence  the  liability  to  error  in  diagnosis  is  increased.  It  is  commonly  seated 
at  the  edge  and  towards  the  anterior  part,  but  it  may  occupy  the  middle  of 
the  tongue.  It  is  probable  that  in  some  cases  at  least  the  abscess  is  tuberculous. 
A  boy  was  once  brought  to  me  with  an  elastic  tumour  of  slow  growth,  and  of 
about  the  size  of  a  small  plum,  situated  deeply  in  the  centre  of  the  tongue  : 
on  puncturing  it,  about  half  an  ounce  of  healthy  pus  was  let  out,  after  which 
the  cavity  speedily  closed.  The  Treatment  consists  in  making  a  longitudinal 
incision  into  the  abscess.  In  all  cases  of  doubt  in  diagnosis,  this  should  be 
done  before  any  other  operation  is  undertaken. 

Chronic  Superficial  Glossitis  —  Psoriasis  or  Ichthyosis  of  the 
Tongue — Leucoplakia. — Under  these  names  a  diseased  condition  of  the 
tongue  has  been  described  which  is  far  from  uncommon  in  this  country  and  in 
France,  but  is  said  to  be  much  less  frequent  in  Germany.  The  disease  consists 
essentially  of  a  chronic  inflammation  of  the  mucous  membrane  of  the  tongue. 
In  the  earliest  stages  there  is  hyperaomia  of  the  papillce,  with  some  swelling. 
If  seen  at  this  period  the  mucous  membrane  pix'sents  red  patches,  usually 
limited  to  the  doi'sum  of  the  tongue,  but  occasionally  appearing  simultaneously 
on  the  cheeks,  and  passing  through  the  same  stages  there  as  on  the  tongue. 
It  can  be  recognized  clearly  only  after  the  mucous  membrane  has  been 
thoroughly  dried  with  a  towel.  This  must  never  be  omitted,  for  unless  the 
surface  is  well  dried  it  is  impossible  to  observe  accurately  the  condition  of  the 
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papilte  and  epithelium.  As  the  disease  advances,  an  excessive  growth  of 
epithelium  takes  place  over  the  swollen  papillae.  The  superficial  layers  of  cells 
become  horny  and  opaque,  the  neighbouring  spots  coalesce,  and  thus  white 
patches  of  considerable  size  form  on  the  mucous  membrane,  from  which 
appearance  the  name  of  hucoylalda  was  suggested  by  Schwimmer.    As  tlie 
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Fig.  739.— Cliroiiic  Superficial  Glossitis,  showing  the  alteration  in  the  size  and  shape 
of  the  papilliT,  the  flattening  of  the  surface  with  heaped-up  epithelium,  and  the  small- 
cell  infiltration  of  the  subepithelial  tissue. 

disease  advances,  the  papillfe  and  the  superficial  parts  of  the  corium  present  the 
ordinary  signs  of  chronic  inflammation,  the  vessels  are  dilated  and  the  surround- 
ing tissues  infiltrated  with  small  round  cells  (Fig.  739).  The  next  stage  in  the 
process  is  characterized  by  atrophy  of  the  papillas.  The  opaque  patches  then 
become  perfectly  smooth.    In  this  stage  the  surface  of  the  tongue  is  some- 


Fig.  740. — A  portion  of  the  same  tongue,  nearer  the  tip,  showing  the  development 
of  squamous  carcinoma.  The  epitheliunr  is  invading  the  deeper  tissues  in  processes  or 
columns. 

Avhat  indurated,  having  upon  its  surface  smooth  patches  of  a  dead-white  colour 
irregular  in  shape,  and  varying  in  size  from  that  of  a  split  pea  to  an  inch  in 
diameter.  This  condition  clo.sely  resem^bles  Ihe  appearance  of  psoriasis  of  the 
palms  of  the  hands,  and  from  this  resemblance  has  been  termed  jt^sorws/s  of  ilic 
tongue.  When  the  disease  has  reached  this  stage,  cracks,  fissures,  or  superficial 
ulcers  may  form  in  the  opaque  patches.    The  ulceration  takes  place  mostly  by 


LEUCOPLAKIA. 


68i 


an  exaggei'ation  of  the  process  already  described.  At  some  point,  possibly  as 
the  result  of  injury,  the  small  round  cells  become  increased  in  number  by 
migration  from  the  vessels,  the  epithelium  becomes  loosened  and  is  rubbed  off 
l)y  the  movements  of  the  tongue,  and  a  raw  surface  is  thus  left,  from  which 
ulceration  may  gradually  extend.  A  more  serious  result  is  the  supervention 
of  carcinoma,  which  is  a  common  termination  of  the  disease.  Microscopic 
examination  of  a  tongue  in  which  this  is  taking  place  may  show  all  the  stages 
of  the  disease  in  one  section  :  at  the  margin  of  the  patch  will  be  enlarged 
papillaj  covered  with  a  thick  layer  of  epithelium  ;  nearer  the  centre  the  papillte 
have  disappeared,  the  corium  being  covered  by  a  thick  layer  of  epithelium, 
the  greater  part  of  which  is  composed  of  flattened  horny  scales  ;  near  the 
centre  the  cells  of  the  I'ete  mucosum  are  seen  to  be  growing  actively  and 
forming  columns  which  force  their  way  into  the  spaces  of  the  submucous 
tissue,  and  further  on,  amongst  the  muscular  fibres.  These  columns  are 
surrounded  by  the  zone  of  small-cell  infiltration  always  seen  at  the  edge  of  a 
growing  cancer  (Fig.  740). 

Various  modifications  of  the  process  above  described  may  be  met  with  : 
thus,  in  some  cases  the  growth  of  epithelium  is  less  abundant,  so  that  instead 
of  the  formation  of  white  patches,  the  surface  of  the  tongue  becomes  smooth, 
red,  and  shining,  giving  rise  to  the  condition  known  as  the  "-glazed  red 
tongue^  In  other  cases  the  growth  of  epithelium  may  be  very  excessive, 
forming  thick  scaly  masses  on  the  surface,  from  which  this  variety  has  been 
termed  iclithyosis  of  the  tongue.  These  forms,  though  differing  in  detail,  are 
essentially  the  same  pathologically. 

All  forms  of  the  disease  are  accompanied  by  some  discomfort,  though  usually 
no  actual  pain.  The  tongue  is  tender,  so  that  the  patient  cannot  take 
mustard,  or  spices,  or  -drink  hot  fluids.  The  speech  may  become  slightly 
lisping  or  indistinct.  The  duration  is  very  indefinite.  In  some  cases  it  pro- 
gresses slowly  foi'  many  years,  at  last  becoming  stationary  and  causing  the 
patient  but  little  inconvenience.  In  others  ulceration  may  take  place  after  a 
few  years.  The  invasion  of  epithelioma  may  occur  after  ten  or  even  twenty 
years,  and  in  many  cases  the  patient  escapes  altogether.  The  causes  of  the 
disease  are  not  always  to  be  clearly  ascertained.  The  earlier  writers  believed 
it  to  be  invariably  an  effect  of  syphilis,  but  there  seems  no  doubt  that  this 
view  cannot  be  maintained.  A.  E.  Barker  has  paid  great  attention  to  this 
subject,  and  to  his  valuable  article  on  the  "  Diseases  of  the  Tongue "  in 
Holmes's  System  of  Surgery  I  would  refer  the  reader  for  more  detailed  infor- 
mation than  can  be  given  here.  He  has  collected  from  various  sources  110 
cases  of  chronic  superficial  glossitis.  Of  these,  101  occurred  in  males  and  9 
in  females.  Of  the  101  cases  in  males,  hb  affected  the  tongue  only  ;  33  the 
tongue  and  cheeks  ;  12  the  lips  and  cheek  ;  1  the  hard  palate,  and  in  4  the 
seat  was  not  mentioned.  Of  the  110  patients,  33  had  certainly  had  syphilis, 
and  ID  certainly  had  not ;  in  the  remaining  cases  it  was  doubtful.  The  fact 
that  nearly  one-third  of  the  patients  had  suffered  from  syphilis  would  suggest 
that  though  not  the  sole  cause,  it  may  form  an  important  element  in  the  pro- 
duction of  the  disease.  The  disease  was  associated  with  psoriasis  or  eczema 
in  6  of  Barker's  cases,  and  with  squamous  syphilides  in  2.  It  has  also  been 
seen  associated  with  ichthyosis  of  the  skin.  In  75  cases  evidence  was  given 
as  to  smoking.  Only  4  patients  did  not  smoke,  while  4G  are  said  to  have 
indulged  in  the  habit  to  excess.    Smoking  may,  therefore,  be  fairly  considered 
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to  have  some  influence  on  the  occurrence  of  the  disease.  Chronic  dyspepsia 
and  habitual  spirit-drinking  are  also  supposed  to  act  as  predisposing  causes. 
That  dyspepsia  should  take  a  part  in  its  causation  is  not  surprising,  as  it  is 
well  known  to  every  smoker  that  the  tongue  becomes  sore  more  readily  when 
"  the  stomach  is  out  of  order." 

The,  Prognosis  is  always  bad  as  to  cure.  Of  the  110  cases  recorded  by 
Barker  the  disease  ended  in  epithelioma  in  43.  The  average  duration  of  the 
disease  before  this  took  place  was  14  years.  Such  cases  must  be  carefully 
watched  for  the  earlier  signs  of  the  invasion  of  epithelioma,  as  by  early 
removal  the  disease  might  possibly  be  cured. 

The  Treatment  is  not  usually  very  satisfactory.  If  there  is  any  evidence  of 
syphilis,  the  patient  must  be  treated  for  that  disease.  Smoking,  the  use  of 
hot  spirits  and  hot  condiments  must  be  prohibited.  In  some  cases,  where 
there  is  a  tendency  to  scaliness,  arsenic  is  of  use.  Locally,  before  ulceration 
has  taken  place,  Barker  recommends  frequent  washing  of  the  mouth  with  a 
solution  of  bicarbonate  of  soda  (gr.  xx.  to  5]').  In  a  more  advanced  stage 
Joseph  states  that  he  has  found  daily  rubbing  of  the  surface  with  a  concen- 
trated solution  of  lactic  acid  of  great  use.  A  weak  solution  of  chromic  acid 
is  a  useful  application.  Butlin  I'ecommends  a  solution  of  one  or  two  grains  to 
the  ounce  for  use  as  a  mouthwash,  or  a  stronger  solution  (5  to  10  grs.  to 
ounce)  to  be  painted  on  the  patches  and  ulcers.  When  the  surface  tends  to 
become  warty,  Ingals  of  Chicago  recommends  the  application  of  the  galvanic 
cautery.  Strong  chemical  caustics  usually  aggravate  the  disease.  If  simple 
ulceration  has  taken  place,  a  solution  of  bichloride  of  mercury  (gr.  ij.  to  5]'.) 
applied  to  the  dried  tongue  with  a  camel's-hair  pencil  twice  a  day  will  often 
be  found  extremely  useful.  Its  chief  value  is  as  an  antiseptic,  as  the  surface 
of  the  ulcer  is  apt  to  become  very  foul. 

Other  Superficial  Affections  of  the  Tongue. — Various  other  superficial 
affections  of  the  tongue  are  commonly  met  with.  The  small  tender  whitish 
I^atches  or  aphthae  and  aphthous  ulcers,  met  with  so  commonly  as  the  result 
of  dyspepsia  and  thrush,  belong  rather  to  medicine  than  to  surgery,  and  need 
not  be  described  here.  A  peculiar  wandering  rash  which  has  been  described 
under  the  name  of  "  lichenoid  of  the  tongue  "  by  G-ubler,  has  been  called 
attention  to  by  Barker  in  this  country,  who  suggested  for  it  the  name  of 
"  annulus  migrans."  It  is  chai'acterized  by  the  appearance  on  the  tongue 
of  small  circlets  or  crescentic  bands  of  light-coloured  rash,  which  rapidly 
spread  centrifugally  over  the  tongue.  It  causes  some  salivation  and  itching. 
It  is  not  apparently  due  to  the  presence  of  a  parasite.  The  disease  runs  a 
chronic  course,  and  no  treatment  seems  to  have  any  effect  upon  it. 

Simple  Ulceration  is  not  uncommonly  met  with  as  a  result  of  dyspepsia, 
but  the  most  important  form  is  that  which  occurs  upon  the  side  of  the  tongue 
usually  opposite  the  molar  teeth,  and  is  dependent  on  the  irritation  of  sharp 
projecting  stumps.  These  ulcers  cause-  considerable  pain  in  eating  and 
speaking  ;  they  are  red  on  the  surface,  with  slightly  raised  but  not  everted 
edges,  and  the  base  may  be  slightly  indurated  from  inflammatory  thickening. 
As  a  rule  they  readily  heal  if  the  offending  tooth  is  filed,  stopped,  or  removed. 
They  form  the  most  common  starting  point  of  epithelioma,  and  in  any  doubt- 
ful case  in  which  simple  treatment  fails  to  effect  a  cure  it  is  wiser  to  excise  the 
ulcer  than  to  wait  until  certain  signs  of  malignancy  have  shown  themselves. 

Tuberculous  Ulcer  of  the  Tongue. — Tuberculous  ulceration  of  the 
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tongue  was  first  noticed  by  Portal,  and  has  since  been  accurately  described  by 
RayTiaud  and  Nedopil  and  others.  It  is  not  common,  but  occurs  with  sufficient 
frequency  to  justify  a  description  here.  It  commences  as  a  minute  white  spot, 
over  which  the  mucous  membrane  gives  way  and  a  small  quantity  of  puriform 
matter  escapes,  leaving  an  ulcer  which  gradually  extends.  Similar  spots 
appear  round  about,  and  the  sores  thus  formed  may  coalesce,  forming  a  larger 
irregular  ulcer,  with  a  yellowish,  uneven  surface,  and  slightly  indurated  base. 
The  ulceration  usually  commences  at  the  tip  of  the  tongue  and  thence  spreads 
along  the  borders  and  on  to  the  under  surface,  but  to  a  less  extent  on  to  the 
dorsum.  Deep  fissures  are  sometimes  present.  The  ulcers  are  extremely 
painful.  They  may  occur  in  individuals  who  exhibit  no  signs  of  tubercle 
elsewhere,  but  far  more  commonly  are  associated  with  advanced  pulmonary 
or  laryngeal  phthisis.  In  such  cases  it  is  probable  that  the  disease  of  the 
tongue  results  from  the  direct  infection  of  an  abrasion  on  its  surface  by  the 
tuberculous  sputum.  Microscopic  examination  of  the  ulcer  shows  that  it  has 
the  usual  structure  of  tuberculous  ulcers  elsewhere  (Fig.  741).    The  presence 


Fig.  741.— Tuberculous  Ulcer  of  Tongue.    Tubercles  anions  muscle  fibres 
in  base  of  Ulcer.   (96  diams.) 

of  the  tubercle  bacillus  has  been  demonstrated  in  several  cases  by  Watson 
Cheyne,  Hale  White,  Percy  Ividd,  and  others  ;  but  the  bacilli  are  often  few 
in  number  and  difficult  to  detect.  The  prognosis  of  these  cases  is  necessarily 
grave. 

The  Treatment  of  tuberculous  ulceration  of  the  tongue  depends  upon  the 
extent  of  the  ulceration  and  the  general  condition  of  the  patient.  There  can 
be  no  doubt  that  if  there  are  no  signs  of  tuberculous  disease  elsewhere,  or 
even  if  such  disease  be  present  but  not  advanced,  the  ulcerated  part  of  the 
tongue  should,  as  recommended  by  Butlin,  be  freely  excised.  If  the  ulcer 
appear  to  be  primary  the  reason  for  this  treatment  is  obvious,  and  even  if 
secondary,  much  local  relief  may  be  afforded.  In  a  case  under  the  care  of 
Barker  the  anterior  half  of  the  tongue  was  excised  successfully  for  extensive 
tuberculous  disease,  there  being  only  evidence  of  slight  consolidation  at 
the  apex  of  the  right  lung,  and  similar  treatment  was  adopted  in  the  case 
from  which  Fig.  741  was  prepared.  Incases  too  extensive  for  removal  or 
associated  with  advanced  tuberculous  disease  elsewhere,  relief  may  sometimes 
be  given  by  scraping  the  ulcer  with  a  sharp  spoon  and  applying  iodoform. 
Any  teeth  which  irritate  the  sore  should  be  extracted.    If  the  soreness  be  so 
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great  that  the  patient  cannot  take  food,  the  surface  must  be  painted  befoi'e 
each  meal  with  a  20  per  cent,  solution  of  cocaine,  or  the  ulcer  may  be  dusted 
several  times  a  day  with  the  following  powder  recommended  by  Butlin  :  finely 
powdered  iodoform,  one  grain  ;  morphia,  one-sixth  to  one-half  of  a  grain  ; 
borax,  three  grains. 

Syphilitic  Affections  of  the  Tojjgue. — The  following  are  the  chief 
syphilitic  affections  met  with  in  the  tongue :  Primary  sores  (Vol.  I.,  p.  1128) — 
these  are  very  rare  and  present  nothing  peculiar  ;  in  the  early  secondary  stage 
]japuJes  are  not  uncommon  ;  later  on  small  superficial  ulcers  may  occur  ;  and 
later  still  fissures  with  thickened  epithelium  around  them  may  be  met  with  ; 
mucous  tuiercles  are  more  rare.  In  the  tertiary  stage  the  patient  may  suffer 
from  fissures  and  superficial  ulcers  similar  to  those  already  mentioned,  from 
chronic  superficial  glossitis  with  leucoplakia,  from  diffuse  induration  of  the 
organ,  and  from  gummata.  These  have  already  been  described  in  the  chapter 
on  Syphilis  (Vol.  I.,  p.  1152),  and  the  gummata  alone  need  be  further  referred 
to  here. 

Syphilitic  Gummata  are  not  uncommon  in  the  tongue.  A  gumma  forms 
an  irregular  indurated  mass  imperfectly  circumscribed,  and  of  rounded  shape 
situated  in  the  substance  of  the  organ.  It  may  occur  at  any  part  of  the 
tongue,  but  it  is  perhaps  most  frequently  met  with  near  the  dorsum,  some- 
times in  the  middle  line,  a  situation  in  which  epithelioma  is  very  rarely  found. 
It  commences  distinctly  beneath  the  surface,  the  mucous  membrane  covering 
it  being  at  first  unaltered.  As  it  approaches  the  surface  the  mucous  membrane 
becomes  adherent  to  it,  and  dusky  red  in  colour.  Under  proper  treatment 
the  growth  may  disappear,  but  frequently  it  softens  ;  the  mucous  membrane 
over  it  then  gives  way  and  a  ragged  cavity  is  exposed,  in  which  the  remains 
of  the  gumma  are  seen  as  an  adherent  slough,  resembling  wet  wash-leather  in 
appearance.  If  the  gumma  is  watched  from  the  beginning,  and  presents  the 
typical  course  and  appearances  above  described,  there  can  be  little  difficulty  in 
its  diagnosis.  If,  however,  it  be  seen  for  the  first  time  after  the  characteristic 
slough  has  separated,  the  foul  cavity  that  is  left  may  closely  resemble  an 
epithelioma.  If  there  is  any  doubt  a  2)iece  of  the  floor  or  edge  of  the  ulcer 
may  be  removed  and  examined  microscopically,  when  the  true  nature  of  the 
disease  can  usually  be  determined.  The  Treatment  consists  in  the  administra- 
tion of  large  doses  of  iodide  of  potassium,  and  if  that  produces  no  effect 
mercury  may  be  given.  If  the  gumma  softens  and  ulcerates,  the  same  con- 
stitutional treatment  must  be  continued  and  the  sore  dressed  with  iodoform. 

Tumours  of  the  Tongue. — Fapillomata. — Small  warts  are  sometimes 
formed  on  the  tongue  and  are  easily  removed  with  scissors.  Warty  growths 
of  larger  size  are  occasionally  met  with,  composed  of  large  papillae  covering  the 
end  or  side  of  the  tongue.  These  must  always  be  regarded  with  suspicion,  for 
epithelioma  may  assume  this  form,  or  if  the  growth  is  at  first  simple  it  tends 
soon  to  become  malignant. 

Such  patches  should  therefore  be  excised. 

Adenomata  or  Glandular  Tumours  of  the  tongue  are  rare,  and  for  our 
knowledge  of  their  characters  we  are  chiefly  indebted  to  Butlin  and  Bland 
Sutton.  Of  eight  recorded  cases  Butlin  finds  that,  with  the  exception  of  one 
which  affected  the  under  surface  of  the  tongue,  all  were  situated  immediately 
in  front  of  the  epiglottis,  in  or  near  the  middle  line.  All  the  cases  were 
females,  the  ages  varying  from  extreme  infancy  to  thirty-two  years.  The 
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o-rowth  forms  a  prominent  tumour  "not  ulcerated,  covered  with  natural 
mucous  membrane,  permitting'  very  free  movement  of  the  tongue,  and  causing 
comparatively  little  inconvenience."  The  structure  of  these  tumours  is  that 
of  a  cystic  tubular  adenoma,  and  the  remarkable  resemblance  to  thyroid  gland 
tissue  has  suggested  to  Bernays  and  Bland  Sutton  that  these  growths  are  in 
reality  accessory  thyroids  developed  around  the  upper  end  of  the  thyreo-glossal 
duct  (p.  (llo),  rather  than  true  adenomata  of  the  glands  of  the  tongue.  In  a 
tumour  of  this  kind  removed  by  J.  W.  Bond  the  structure  was  exactly  that  of 
the  normal  thyroid  gland.  The  Treaiment  consists  in  the  removal  of  the 
tumour  either  by  excision  or  with  the  galvano-cautery.  Partial  removal  has 
been  followed  by  somewhat  rapid  increase  and  subsequent  shrinking  of  the 
I'emainder. 

Nsevus  and  Aneurism  liy  Anastomosis  are  but  rarely  seen  in  the 
tongue,  and  when  met  with  would  require  to  be  treated  on  the  same  principles 
that  guide  us  in  the  management  of  the  disease  elsewhere.  A  very  remarkable 
instance  of  an  erectile  tumour  of  nsevoid  character  affecting  the  tongue  came 
under  my  care,  in  which  the  whole  of  the  free 
extremity  of  the  organ  was  implicated  in  the 
morbid  growth,  presenting  a  club-shaped  end,  /    '    ...  ,.. 

which  protruded  between  the  teeth  and  lips  of 
the  patient,  a  girl  about  three  years  old.  In 
this  case,  which  had  previously  been  treated  by 
the  introduction  of  setons,  I  removed  all  the 
redundant  tissues  by  means  of  the  ecraseur,  and 
so  reduced  the  tongue  to  its  normal  size.  4 

A  form  of  very  vascular  local  hypertrophy  \   ~.  % 

may  occur  in  the  tongue  at  a  later  period  of  \\v  '  ? 

life,  which  may  perhaps  be  best  classed  with 
these  growths.    The  case  of  which  Fig.  742  ^^^^^^ 
is  a  good  representation  was  of  this  kind.    It  ,  „ 

occurred  in  a  lady  about  50  years  of  age.    The  Tongue, 
disease  was  confined  to  the  anterior  half  of 
the  tongue,  which  I  successfully  removed  with  the  ecraseur. 

Cystic  Tumours  of  the  Tongue. — Two  forms  of  cyst  ha\e  been  met 
with  in  the  tongue  :  hydatids,  which  are  extremely  rare,  and  mucous  cysts. 

Mucous  Cysts  seldom  reach  any  large  size.  They  lie  immediately  beneath 
the  mucous  membrane,  usually  on  the  dorsum  or  at  one  side.  They  may  be 
so  tense  as  to  resemble  solid  growths.  Chronic  abscesses  which  are  occasion- 
ally found  in  the  tongue  cannot  with  certainty  be  distinguished  from  mucous 
cysts  till  the  fluid  has  been  let  out  by  a  puncture.  The  treatment  of  a  mucous 
cyst  consists  in  dissecting  it  out  if  possible.  If  this  cannot  be  done  it  will 
usually  suffice  to  puncture  the  cyst  and  apply  a  strong  solution  of  chloride  of 
zinc  to  the  interior. 

Piljrous  and  Fatty  Tumours  have  been  met  with  in  the  tongue,  l)ut  are 
extremely  rare.  Should  such  a  growth  be  met  with  it  may  readily  be  removed 
by  drawing  the  tongue  forwards  by  means  of  forceps  or  piece  of  wliipcord 
passed  through  its  tip,  and  then  dissecting  out  the  tumour.  Any  bleediuf 
that  occurs  may  be  arrested  by  ligature,  or  by  passing  a  suture  by  means 
of  a  curved  needle  across  the  gap  in  the  course  of  the  divided  vessels,  and 
thus  closiug  the  aperture  at  the  same  time  that  the  vessels  are  compressed. 
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Carcinoma  of  the  Tonguf. — Squamous  carcinoma  is  the  form  of 
cancer  met  with  in  the  tongue.  Scirrhus  was  formerly  described  as  being 
common,  and  we  are  not  now  in  a  position  to  deny  that  it  may  occur,  if  the 
growth  commences  in  the  floor  of  the  mouth,  and  arises  possibly  from  the  sub- 
lingual gland.  It  is  however  so  rare  that  it  need  not  be  further  considered 
in  describing  cancer  of  the  tongue. 

Cancer  almost  always  commences  on  the  edge,  usually  at  the  middle  third, 
extending  back  to  the  anterior  pillar  of  the  fliuces,  but  it  may  occur  at  the  tijD 
of  the  tongue,  in  the  floor  of  the  mouth,  or,  in  rare  cases,  on  thejiorsum. 
It  most  usually  occurs  in  persons  between  the  ages  of  40_  and  60.  It  is 
more  frequent  in  mep  than  in  women  ;  according  to  Barker  in  the  proportion 
of  247  to  46.  It  may  develop  without  any  evident  cause  in  persons  who  are 
otherwise  perfectly  healthy,  whose  teeth  are  sound,  and  in  whom  there  has 
been  no  pre-existing  disease  of  the  tongue ;  but  it  may  also  occur  in  conse- 
quence of  local  irritation,  as  from  the  abrasion  produced  by  a  broken  tooth. 
In  other  cases,  as  before  pointed  out,  it  is  preceded  for  some  years  by  super- 
ficial glossitis  or  other  chronic  disease  of  the 
mucous  membrane  (p.  671)).  It  may  arise  in 
an  old  syphilitic  crack  or  unhealed  fissure.  If 
it  appear  in  an  otherwise  healthy  tongue,  as  a 
tubercle  or  warty  growth,  this  is  usually  flat, 
indurated,  and  of  a  purplish-red  colour, 
gradually  running  into  ulceration  ;  if  as  a 
fissure,  this  from  the  commencement  has  an 
indurated  base,  a  foul  surface,  and  a  callous 
edge.  As  the  ulceration  extends,  a  chasm 
with  everted  edges  and  ragged  sides,  and  a 
sloughy  surface  that  cannot  be  cleansed,  gradu- 
ally forms  over  a  widely  indurated  base  (Fig. 
74;!)  ;  there  is  great  foetor  of  the  breath,  with 
Fig.  743.— careinciina  of  Tongui'.  profusc  salivatiou  ;  and,  as  the  disease  pro- 
gresses, implication  of  the  mucous  membrane 
and  of  the  structures  of  the  floor  of  the  mouth,  and  of  the  glands 
under  the  jaw  and  in  the  neck,  takes  place.  Sometimes  the  Avhole  organ 
is  infiltrated  by  the  growth,  becoming  hard,  nodulated,  ulcerated,  and  in 
some  parts  covered  by  thin  red  cicatrices,  and  in  others  by  foul  putty-like 
accumulations  of  epithelium.  The  pain  is  very  severe  in  most  cases  ;  every 
movement  of  the  organ  in  articulation,  mastication,  or  deglutition  causing 
great  sufi^'eriug.  The  friction  or  compression  by  the  teeth,  and  the  profuse 
salivation,  all  aggravate  the  patient's  distress.  The  pain  is  not  confined  to 
the  tongue,  but  runs  through  all  the  branches  of  the  fifth  nerve  over  the  side 
and  crown  of  the  head  to  the  face  and  the  ear.  The  lymphatic  glands  under 
the  jaw  usually  become  involved  at  an  early  period  ;  though  the  disease  may 
exist  for  a  year  or  more  without  their  being  implicated. 

The  fatal  termination  is  brought  about  by  four  conditions,  either  singly  or 
in  conjunction  :  1.  The  pain  not  only  wears  out  the  patient  by  depriving  him 
of  rest,  but  being  greatly  aggravated  by  mastication  and  deglutition,  causes 
him  to  avoid  these  acts,  and  hence  leads  to  a  process  of  gradual  starvation, 
either  by  his  abstaining  from  food  altogether,  or  taking  a  liquid  and  innutri- 
tious  diet,  because  it  is  more  easily  swallowed  than  solid  and  more  substantial 
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meat.  2.  The  profuse  salivation  still  further  exhausts  the  patient.  3.  The 
swallowing  and  absorption  of  the  foul  discharges  lead  to  chronic  septic 
poisoning  :  and  4.  The  occurrence  of  hsemorrhage,  when  the  disease  has 
eroded  so  deeply  as  to  open  up  one  of  the  larger  branches  or  trunk  of  the 
lingual  artery,  may,  by  repeated  recurrence  or  by  sudden  gush,  destroy  life. 

If  cancer  of  the  tongue  be  allowed  to  run  its  natural  course  uninfluenced  by 
operation,  nothing  can  exceed  the  misery  of  the  patient's  death.  When  the 
patient  dies  by  recurrence  of  the  disease  after  removal,  he  has  probably 
obtained  some  months  of  immunity  from  suffering.  The  fatal  termination 
then  usually  takes  place  from  recurrence  in  the  glands  of  the  neck,  secondary 
growths  in  the  viscera  being  very  rare,  as  in  squamous  carcinoma  of  other 
parts.  The  enlarged  cervical  glands  gradually  reach  the  skin,  soften,  and 
break  down,  leaving  foul  cavities,  and  the  patient  gradually  dies  exhausted 
by  pain,  and  poisoned  by  the  absorption  of  the  decomposing  discharges. 
Sometimes  the  enlarged  glands  push  into  the  pharynx,  obstructing  both 
deglutition  and  respiration.  Still,  as  a  rule,  if  recurrence  in  the  mouth  can 
be  avoided,  death  is  far  easier  than  when  due  to  the  primary  disease. 

Diagnosis. — The  diagnosis  of  carcinoma  of  the  tongue  in  its  advanced 
stages  is  usually  easy  enough  ;  the  deep  foul  ulcer,  the  pain,  the  fixity  of  the 
organ  and  the  enlargement  of  the  lymphatic  glands  make  the  nature  of  the 
disease  unmistakeable.  At  this  period,  however,  little  can  be  done  to  cure 
the  patient  or  even  to  relieve  him.  To  be  of  any  service  to  the  patient,  the 
diagnosis  must  be  made  early,  while  the  disease  is  still  localized,  and  an 
operation  can  be  undertaken  with  some  prospect  of  giving  lasting  or 
permanent  relief. 

The  diagnosis  between  the  si/pMlitic  gumma  and  cancer  is  most  important  ; 
here  the  duration  of  the  disease  and  the  co-existence  of  constitutional  syphilis 
must  be  taken  into  account.  It  is  also  of  much  moment  to  attend  to  the 
mode  of  commencement  and  situation  of  the  tumour.  The  syphilitic  gumma 
commences  in  the  muscular  substance  of  the  tongue,  and  implicates  the 
mucous  membrane  secondarily  ;  epithelioma  is  superficial,  commencing  in 
the  mucous  membrane,  and  secondarily  implicating  the  deeper  structures. 
It  must,  however,  be  remembered  that  a  tongue  which  has  long  been  the  seat 
of  those  morbid  changes  in  the  way  of  thickening  of  its  epithelium  and 
ulceration  of  its  mucous  membrane,  which  are  common  sequete  of  syphilis, 
may  at  length  become  affected  by  carcinoma. 

The  superficial  sijphiUtic  til cc rations  are  usually  readily  distinguished  from 
carcinoma  by  their  tendency  to  spread  superficially  in  an  irregular  manner 
without  extending  deeply,  by  the  absence  of  well  defined  induration  in  the 
base,  and  often  by  their  multiplicity.  The  resemblance  may,  however,  be 
close  when  a  single  syphilitic  ulcer  on  the  border  of  the  tongue  becomes 
somewhat  indurated  by  inflammatory  thickening.  The  ulcer  left  by  the 
breaking  down  of  a  gumma  may  somewhat  closely  resemble  a  carcinoma,  if  it 
be  seen  for  the  first  time  after  the  slough  has  separated.  This  is  especially 
true  if  the  ulcer,  as  sometimes  happens,  is  situated  on  the  border  of  the 
tongue.  The  induration  is,  however,  less  defined  ;  the  edges  are  often  rather 
undermined  than  everted,  and  there  is  an  absence  of  fixation  of  the  affected 
part  of  the  tongue  which  is  so  common  in  carcinoma. 

In  the  case  of  a  doubtful  ulcer  the  Surgeon  must  not  wait  till  the  nature  of 
the  sore  becomes  evident  by  enlargement  of  the  glands  and  extensive  implica- 
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tion  of  sinTounding  parts,  nor  must  he  waste  time  in  trying  the  effect  of 
treatment  by  mercury  or  iodide  of  potassium.  By  so  doing  he  may  rob  his 
patient  of  his  only  chance  of  cure.  A  portion  of  the  ulcer  shonld  at  once  be 
removed  by  means  of  a  sharp  spoon  or  a  pair  of  scissors,  and  submitted 
to  microscopic  examination.  This  may  be  done  painlessly  by  applying  a 
20  per  cent,  solntion  of  cocaine  for  a  few  minutes.  If  there  should  still 
be  any  doubt,  the  ulcer  should  be  cut  out,  for  the  removal  of  a  small  and 
superficial  portion  of  the  tongue  is  a  most  simple  operation,  and  practically 
free  from  danger. 

Treatment. — In  the  treatment  of  cancer  of  the  tongue,  medicines  are 
utterly  useless,  except  as  palliatives  of  pain.  No  measures  hold  out  any  chance 
of  cure,  or  even  of  prolongation  of  life,  except  the  complete  removal  of  the 
diseased  structures,  and  this  it  is  not  always  easy  to  accomplish,  as  the 
cancerous  infiltration  often  extends  much  farther  than  at  first  appears,  passing 
deeply  between  the  muscular  fasciculi  and  planes  into  the  root  of  the  tongue. 
In  these  deep  cancerous  affections  there  is  usually  great  enlargement  of  the 
glands  under  the  jaw,  with  infiltration  of  the  floor  of  the  mouth  and  neigh- 
bouring soft  parts  to  such  an  extent  as  to  render  it  impossible  to  excise  or  in 
any  other  way  remove  the  whole  of  the  disease. 

Two  operations  are  occasionally  practised,  having  for  their  object  to 
palliate  the  suffering  or  to  retard  the  progress  of  the  disease  in  advanced 
cases  :  viz..  Division  of  the  Lingual  Nerve,  and  Ligature  of  the  Lingual 
Artery. 

Division  of  the  Lingual  Nerve. — Section  of  the  gustatory  branch  of 
the  fifth  nerve  was  first  proposed  by  Hilton,  with  the  view  of  relieving  the 
pain  of  the  cancer,  retarding  its  progress,  lessening  the  profuse  salivation,  and 
enabling  the  Surgeon  to  apply  ligatures  painlessly  for  the  removal  of  the 
growth.  This  operation  undoubtedly  accomplished  the  objects  for  which 
Hilton  originally  practised  it ;  more  especially  so  far  as  relief  of  pain  and 
diminution  of  salivation  are  concerned  ;  and  it  may  be  considered  one  of  the 
most  eflficient  modes  of  relief  in  cases  in  which  removal  of  the  disease  is  not 
practicable. 

Division  of  the  gustatory  nerve  may  be  done  in  two_  ways.  In  both 
operations  the  nerve  is  divided  in  that  part  of  itslTourse  which  extends  from 
its  emergence  between  the  internal  pterygoid  muscle  and  the  jaw  to  the  point 
where  it  enters  the  tongue.  Opposite  to  the  second  molar  tooth,  the  nerve 
lies  under  the  mucous  membrane  of  the  floor  of  the  mouth.  There  it  can 
easily  be  reached  by  the  division  of  the  mucous  membrane  covering  it,  when  it 
will  be  found  close  behind  the  sublingual  gland.  It  may  be  raised  by  a  blunt 
hook,  seen,  and  divided.  The  advantage  of  this  method  is,  that  the  nerve 
can  be  seen  and  its  division  rendered  certain.  The  disadvantages  are,  that 
the  guides  to  the  spot  are  not  quite  certain  ;  that  the  cut  is  apt  to  be 
obscured  by  hsemorrhage  ;  and  that,  when  the  disease  has  extended  to  the  floor 
of  the  mouth,  the  operation  is  inapplicable.  Moore  consequently  recommended 
section  of  the  nerve  further  back.  The  guide  to  it  in  this  situation  is  the  last 
molar  tooth  ;  and  a  line  drawn  from  the  middle  of  the  crown  of  the  tooth  to 
the  angle  of'  the  jaw  will  cross  the  nerve  in  the  exact  place  where  it  should  be 
cut.  The  nerve  lies  about  half  an  inch  from  the  tooth,  between  it  and  the 
anterior  pillar  of  the  fauces,  parallel  to  but  behind  and  below  the  bulging 
alveolar  ridge,  which  can  be  felt  in  the  lower  jaw  ascending  towards  the  thiu 
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coronoid  process.  By  entering  the  point  of  a  knife,  therefore,  into  the 
mucous  membrane  of  the  mouth,  three-quarters  of  an  inch  behind  and  below 
the  last  molar  tooth,  and  cutting  down  to  the  bone,  the  nerve  must  be 
divided.  Moore  used  a  curved  bistoury  as  tlie  projection  of  the  alveolar  ridge 
would  protect  the  nerve  from  a  straight  blade.  If  the  floor  of  the  mouth  is 
too  deeply  invaded  the  nerve  may  be  reached  from  the  outside  by  enlai'ging 
the  sigmoid  notch  (see  p.  ol).  The  good  effect  of  the  operation  is  instanta- 
neous :  pain  ceases  in  the  tongue,  ear,  face,  and  head,  and  the  flow  of  saHva 
is  diminished  ;  and  the  relief  is  continuous,  for  it  does  not  appear  that  the 
nerve  re-unites. 

Ligature  of  the  Lingual  Artery  may  be  required  to  restrain  profuse 
haemorrhage  from  an  ulcerated  cancer  of  the  tongue.  This  operation  has  been 
practised  also  with  the  view  of  starving  the  morbid  growth  and  thus  retarding 
its  development.    That  it  does  so  for  a  short  period  is  undoubtedly  tlie  case, 


Fi;;.  744.— Ligature  of  Lingual  Artery. 


but  that  it  does  so  permanently  is  a  fallacy.  The  operation  is  also  sometimes 
done  as  a  preliminary  step  in  excision  of  the  tongue. 

The  artery  is  reached  with  most  certainty  in  the  digastric  triangle  of  the 
neck,  where  it  lies  beneath  the  hyo-glossus  muscle.  A  curved  incision  carried 
from  about  one  finger's  breadtlTextefiial  to  the  symphysis  menti  downwards  to 
t-he  great  cornu  of  the  hyoid  bone  and  prolonged  upwards  and  backwards  to 
near  the  angle  of  the  jaw  Avill  expose  the  Ipwer  border  of  the  submaxillary 
gland.  In  fat  subjects,  or  when  the  parts  are  swollen,  the  incision  must  be 
of  the  full  length  above  mentioned,  but  under  ordinary  circumstances  it  may 
be  curtailed  by  about  half  an  inch  at  each  end.  The  first  incision  divides  the 
skin,  superficial  fascia,  and  platysraa,  exposing  the  deep  fascia  covering  the 
submaxillary  gland.  This  fascia  must  now  be  opened,  and  in  doing  so  care 
must  be  taken  not  to  cany  the  incision  too  far  back  lest  the  facial  vein  be 
wounded.  The  lower  edge  of  the  submaxillary  gland  is  raised  and  drawn 
upwards  towards  the  jaw.  The  tendon  of  the  digastric  then  comes  into  view, 
and  a  space  is  exposed  bounded  below  and  externally  by  the  curved  tendon  of 
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the  digastric,  internally  by  the  free  edge  of  the  mylo-hyoid,  and  above  by  the 
hypoglossal  nerve,  with  the  ranine  vein  parallel  to  and  below  it.  The  floor 
of  the  space  is  formed  by  the  part  of  the  hyo-glossus  arising  from  the  great 
cornn  of  the  hyoid  bone.  The  tendon  of  the  digastric  is  drawn  downwards 
with  a  blunt  hook.  The  fibres  of  the  hyo-glossus  must  now  be  picked  up  care- 
fully in  this  space,  and  divided  horizontally,  when,  the  lingual  artery  will  come 
at  once  into  view  (Fig.  744).  Care  must  be  taken  while  exposing  the  artery 
not  to  cut  too  deeply,  as  it  is  separated  from  the  mucous  membrane  of  the 
pharynx  merely  by  a  few  fibres  of  the  middle  constrictor.  Sometimes  the 
st3do-hyoid  ligament  comes  into  view  ;  it  maybe  recognised  at  once  by  its 
passing  upwards  and  backwards,  while  the  artery  is  directed  upwards  and 
forwards.  Should  it  be  seen  it  may  be  used  as  a  guide  to  the  artery  which 
passes  superficial  to  it.  In  rare  cases  the  artery  lies  with  the  hypoglossal  nerve 
superficial  to  the  hyo-glossus,  in  which  situation  it  must  be  sought  if  not 
found  in  its  ]iroper  place. 

Operations  on  the  Tongue. — The  operations  practised  for  cancer  of  the 
tongue  consist  in  removal  of  a  portion  of  the  organ  only,  or  its  complete 
extirpation  according  to  the  situation  and  extent  of  the  disease.  Unless  the 
growth  can  be  thoroughly  extirpated,  it  is  better  not  to  attempt  any  opsration, 

for  in  no  organ  is  there  a  greater  tendency 
to  recurrence  of  cancer  than  in  the  tongue. 
When  the  disease  extends  to  the  floor  of 
the  mouth,  implicates  the  arches  of  the 
palate,  or  has  largely  infiltrated  the  sub- 
maxillary lymphatic  glands,  the  projiriety 
of  operating  becomes  very  doubtful.  Even 
under  these  circumstances,  however,  exten- 
sive operations  have  been  performed  with 
at  least  temporary  beuetit.  In  determining 
the  question  of  operating,  much  will  de- 
pend upon  the  condition  of  the  patient. 
If  he  be  otherwise  in  good  health, 
though  suffering  greatly  from  the  pain  of  the  cancer,  and  if  the  secondary 
affection  be  limited  to  the  glands  below  the  jaw,  which  can  be  removed  with- 
out difficulty,  an  operation  may  be  undertaken.  If  he  be  greatly  exhausted 
by  pain  and  want  of  food,  and  more  especially  if  the  glands  under  the  sterno- 
mastoid  are  enlarged,  an  operation  would  at  the  best  give  very  tempoi-ary 
relief,  and  would  be  very  likely  to  be  directly  fatal. 

Before  the  operation  the  mouth  should  be  cleaned  by  the  removal  of  tartar 
from  the  teeth,  and  the  free  use  of  a  tooth-brush  and  mouth -washes.  The 
tongue  must  be  thoroughly  exposed  and  kept  well  under  control  during  the 
performance.  The  first  object  is  attained  by  means  of  an  efficient  gag. 
Fergusson's  (Fig.  745)  or  Langenbeck's  (Fig.  74(;)  gag  will  be  found  very 
efficient.  Fergusson's  is  very  difficult  to  keep  in  position  when  the  back  teeth 
are  wanting,  as  it  tends  to  slip  forwards.  Langenbeck's  gag  may  then  be  of 
service,  but  it  also  is  uncertain  if  the  front  teeth  are  wanting.  Efficient 
gagging  is  one  of  the  most  essential  parts  of  all  operations  on  the  tongue, 
and  the  gag  should  always  be  entrusted  to  an  assistant,  whose  sole  duty 
shall  be  to  see  that  it  does  not  slip.  The  slipping  of  the  gag  and  the 
sudden  closure  of  the  mouth  at  a  critical  point  in  the  operation  may 


74.5. — Fergusson's  Gag,  iiiodilied  by 
Jlasoii. 
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necessitate  a  sudden  performance  of  laryngotomy,  or  may  even  cost  the  patient 
bis  life.  If  the  patient  be  efficiently  gagged  the  jet  of  blood  from  a 
divided  lingual  artery  will  usually  be  thrown  out  of  the  mouth,  and  cause  but 
little  trouble.  If  a  gag  be  used  which  acts  on  one  side  only,  the  tongue  must 
be  fully  exposed  by  a  cheek-retractor  applied  on  the  opposite  side.  During 
the  operation  the  tongue  must  be  controlled  by  a  strong  whipcord  ligature 
passed  through  it  about  an  inch  from  its  tip.  If  only  a  small  portion  of  the 
anterior  part  is  to  be  removed,  a  single  thread  will  suffice.  In  removing  half 
the  tongue  two  ligatures  must  be  passed,  one  on  each  side  of  the  middle  line, 
so  as  to  control  not  only  the  part  to  Ije  removed,  but  the  remaining  part  also. 


Fi.y.  T4il.— Laiigenbeck's  Gag. 


so  that  the  stump  may  be  drawn  forwards  at  the  end  of  the  operation  to  arrest 
hfemorrhage.  When  a  portion  only  of  the  tongue  is  to  be  removed  this  may 
be  done  by  the  scissors,  knife,  or  ccraseur. 

For  the  purposes  of  operation  the  tongue  may  be  divided  into  three  regions  : 
viz.,  the  anterior  third,  the  central  lateral  portion,  and  the  posterior  part. 

Excision  of  a  small  part  of  the  Tongue  may  readily  and  safely  l)e 
done  when  the  free  anterior  portion  only  is  diseased,  or  when  it  is  only  super- 
ficially affected  at  its  side  or  back  part.  The  patient  having  been  gagged,  the 
tongue  is  secured  by  passing  a  thread  through  it.  It  is  then  drawn  well 
forward  while  the  lingual  artery  is  compressed  in  the  way  recommended  by 
C.  Heath.  To  do  this  the  forefinger  is  passed  over  the  dorsum  of  the  tongue 
till  it  touches  the  epiglottis  ;  it  is  then  turned  towards  the  side  on  which  the 
artery  is  to  be  compressed,  and  hooked  forcibly  upwards  against  the  jaw.  The 
diseased  portion  of  the  tongue  is  then  cut  out  wMth  scissors.  If  the  artery  be 
well  compressed  the  operation  will  be  practically  bloodless.  On  removing 
the  pressure  the  larger  vessels  are  seized  in  forcipressure  forceps,  and  twisted 
<ir  ligatured,  and  the  oozing  will  soon  cease  on  the  application  of  sponge- 
pressure. 

Strangulation  of  the  diseased  mass  by  the  ligature  is  a  mode  of  operating 
which  is  now  completely  abandoned. 

Excision  of  the  Whole  or  of  a  Large  Portion  of  the  Tongue. — This 
operation  may  be  performed  in  four  ways  :  f .  I'^rim  the  inside  of  the  mouth, 
without  any  external  incisions.  2.  By  the  submental  method,  through  the 
mylo-hyoid  space.  3.  By  the  buccal  method,  a  free  incision  being  made 
through  the  cheek  ;  and  4.  By  division  of  the  louer  lip  and  jaw. 

1.  The  excision  of  the  whole  tongue  from  within  the  month  was  rarely 
performed  until  the  fear  of  haemorrhage  during  the  operation  was  practically 
removed  by  the  introduction  of  the  ecraseur  by  Chassaignac.    At  the  present 
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time  the  means  of  gagging  the  mouth  and  of  arresting  the  hsemorrhage  during 
the  operation  being  more  perfect,  the  ecraseur  is  rarely  used,  the  tongue  being- 
much  more  frequently  removed  with  scissors  in  the  way  first  recommended  by 
Whitehead. 

Excision  by  the  licraseur  has  been  carried  out  in  various  ways,  but  the 
following  method,  advocated  by  Morrant  Baker,  is  the  only  one  likely  to  be 
employed  at  the  present  day.  The  gag  having  been  introduced,  a  stout  thread 
is  passed  through  each  side  of  the  tongue  about  one  inch  behind  the  tip.  The 
Surgeon  holding  one  thread  and  an  assistant  the  other,  the  mucous  membrane 
and  part  of  the  muscular  substance  of  the  tongue  are  divided  exactly  in  the 
middle  line  with  a  probe-pointed  bistoury.  This  incision  extends  well  back 
beyond  the  level  of  the  growth,  and  in  fi'ont  it  completely  divides  the  tip.  If 
made  accurately  in  the  middle  line  this  incision  is  almost  bloodless.  The 
separation  of  the  two  halves  is  completed  with  the  forefingers.  Next,  draw- 
ing forward  the  diseased  half  of  the  tongue  with  the  thread,  the  operator  snips 
through  with  scissors  its  attachments  to  the  lower  jaw  and  also  the  mucous 
membrane  along  the  floor  of  the  mouth,  keeping  close  to  the  jaw.  With  the 
finger  the  tongue  can  be  separated  freely  from  the  floor  of  the  mouth  to  a  level 
at  least  an  inch  behind  the  growth  where  the  tongue  is  transfixed  with  two 


blunt  needles.  The  loop  of  the  ecraseur  is  now  passed  around  the  separated  half 
of  the  tongue  behind  the  needles.  By  gradually  tightening  the  ecraseur  the 
division  is  completed,  the  tendency  of  the  loop  to  slip  forwards  being  jjrevented 
by  the  needles.  The  last  strand  of  tissue  left  in  the  ecraseur  usually  includes 
the  lingual  artery,  and  this.  Baker  suggests,  should  be  ligatured.  If  necessary 
the  other  half  of  the  tongue  may  now  be  removed  in  the  same  way. 

In  removing  the  tongue  with  the  ecraseur  the  wire  instrument  (Fig.  747)  is 
far  preferable  to  that  which  divides  with  a  chain.  The  form  of  wire  best  suited 
to  the  instrument  is  strong  piano-wire.  It  will  be  found  better  to  attach  one 
end  only  to  the  movable  part  of  the  instrument,  the  other  being  twisted  round 
the  handle,  as  in  the  figure.  It  then  cuts  by  a  slow  sawing  movement  and 
divides  the  vessels  more  surely.  Morrant  Baker  prefers  an  ecraseur  with  a  loop 
of  thick  whipcord.    In  any  case  the  instrument  should  be  worked  very  slowly. 

In  this  as  in  all  other  methods  of  removing  the  tongue,  it  must  be  remem- 
bered that  if  the  attachments  of  the  genio-hyoid  and  genio-hyo-glossus  muscles 
have  been  completely  divided  there  is  a  tendency  for  the  stump  of  the  tongue 
to  fall  backwards  into  the  pharynx,  and  thus,  if  it  be  of  sufficient  size,  to  cause 
asphyxia.  This  must  be  guarded  against  by  passing  a  thread  through  it  and 
drawing  it  forwards.  If  necessary  the  thread  must  be  attached  to  the  teeth 
or  drawn  forwards  and  fixed  to  the  cheek  by  plaster. 

Middeldorpf 's  galvanic  cautery  was  much  used  a  few  years  ago  in  operations 
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on  the  tonojue  (Fig.  748).  By  working  this  slowly,  and  not  heating  the 
platinum  wire  beyond  a  red  heat,  the  tongue  may  be  removed  without  the  loss 
of  a  drop  of  blood.  The  galvanic  cautery  cuts  more  ra]:)idly  than  the  ordinary 
instrument,  and  it  was  at  first  hoped  that  its  use  would  considerably  simplify 
the  operation.  Experience  has,  however,  shown  that  the  charred  surface  left 
by  the  passage  of  the  hot  wire,  heals  more  slowly,  with  more  discharge  and 
sloughing  than  that  left  by  the  ecraseur.  Secondary  hgemorrliage  has,  moreover, 
occurred  in  a  considerable  number  of  cases  after  its  use.  It  was  urged  as 
another  advantage  attending  its  employment,  that  a  charred  surface  offers  a 
barrier  to  the  absorption  of  septic  matter,  but  the  fallacy  of  this  idea  has  been 


Fig.  748. — Galvanic  Ecraseur. 


demonstrated  by  e.xperimental  investigations  on  animals.  The  instrument  has 
therefore  been  abandoned  almost  universally. 

Excision  with  Scissors. — In  1877,  W.  Whitehead  of  Manchester  success- 
fully removed  the  whole  tongue  through  the  mouth  with  scissors,  and  since 
then  the  operation  lias  been  repeated  in  a  large  number  of  cases  with  excellent 
results.  The  operation  is  conducted  as  follows  :  The  mouth  is  efficiently 
gagged,  and  a  stout  ligature  passed  through  the  tip  of  the  tongue.  The 
assistant  in  charge  of  this  is  directed  to  maintain  throughout  the  operation  a 
steady  traction  upwards  and  forwards.  The  operator  commences  by  dividing  all 
the  attachments  of  the  tongue  to  the  jaw  and  the  anterior  pillars  of  the  fauces. 
The  tongue  can  now  be  drawn  freely  out  of  the  mouth,  and  the  subsequent  stages 
of  the  operation  are  thus  rendered  much  easier  and  safer.  The  base  of  the 
tongue  is  next  cut  across  with  scissors,  until  the  entire  tongue  is  separated  in 
the  plane  of  the  inferior  border  of  the  jaw  as  far  back  as  the  safety  of  the 
epiglottis  will  permit.  Whitehead  originally  advised  that  this  should  be  done 
by  a  series  of  successive  short  snips,  but  he  now  cuts  more  boldly  until  the 
vicinity  of  the  main  vessels  is  reached,  only  stopping  if  it  is  necessary  to  twist 
a  spurting  artery.  The  position  of  the  lingual  vessels  being  very  constant,  an 
experienced  assistant  can  often  pick  them  up  with  forcipressure  forceps  before 
they  are  divided.  If  not,  the  divided  artery  will  spurt  out  of  the  mouth  and 
can  readily  be  secured.  Before  completing  the  removal  of  the  tongue  a  single 
loop  of  silk  is  passed  by  a  long  needle  through  the  remains  of  the  glosso- 
epiglottidean  fold  of  mucous  membrane,  as  a  means  of  drawing  forwards  the 
floor  of  the  mouth  should  secondary  hgemorrhage  take  place.  This  may  be 
withdrawn  on  the  second  day.  The  haemorrhage  in  this  method  of  operating 
is  much  less  than  would  be  expected.  Whitehead  states  that  in  two  cases  he 
removed  the  whole  tongue  without  twisting  a  single  vessel ;  this,  however,  is 
quite  exceptional.  In  most  cases  the  Unguals  and  a  few  smaller  vessels  require 
torsion.  In  1891  Whitehead  had  removed  the  whole  tongue  with  scissors 
in  GG  cases  with  only  3  deaths,  giving  a  mortality  of  4*r)  per  cent. 
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If  only  half  the  tongue  is  affected  it  may  be  removed  with  scissors  in  the 
same  way.  The  first  step  in  the  operation  then  consists  in  passing  a  ligature 
through  each  side  and  splitting  it  in  the  middle  line. 

In  excising  the  tongue  with  scissors  Christopher  Heath  uses  a  large  pair 
of  angular  forcipressure  forceps,  with  which  he  seizes  the  lingual  arteries  and 
the  surrounding  tissue  before  dividing  them.  A  strong  ligature  is  then  passed 
over  the  forceps  and  the  included  tissue  tied  en  masse.  This  modification  may 
be  useful,  as  Heath  suggests,  when  the  Surgeon  has  not  the  help  of  an  experi- 
enced assistant. 

Treves  especially  advocates  the  ligature  of  the  lingual  arteries  in  the  neck 
as  a  preliminary  step  in  the  operation  of  excision  of  the  tongue  with  scissors, 
and  records  84  cases  with  only  3  deaths,  one  of  which  occurred  suddenly  from 
heart  disease.  The  very  little  trouble  which  is  usually  occasioned  by  the 
haemorrhage  when  Whitehead's  method  is  adopted,  scarcely  seems  to  necessitate 
this  considerable  addition  to  the  magnitude  of  the  operation. 

When  the  floor  of  the  mouth  is  implicated,  no  operation  through  the  mouth 
should  be  attempted  ;  as  it  is  impossible  by  this  means  to  extirpate  the  whole 
of  the  disease,  and  partial  removal  of  it  will  be  followed  only  by  rapid  recur- 
rence and  increased  activity  of  development.  Slight  enlargement  of  the  glands 
under  the  jaw  should  not  be  any  bar  to  the  operation,  provided  the  disease  be 
limited,  and  the  constitution  good.    As  a  general  rule  it  will  be  wise  to  defer 

the  removal  of  the  glands  to  a  subsequent 
operation.  This  is  especially  advisable  when 
the  glandular  affection  is  very  slight,  as  the  en- 
largement may  possibly  be  dependent  upon 
simple  irritation,  and  will  then  subside  after 
the  removal  of  the  tongue. 

'>.  Submental  Operations  for  Excision 
of  Tongue. — Regnoh  of  Pisa  published,  in 
l«o«,  a  description  of  the  following  method  by 
which  the  whole  tongue  can  be  removed.  An 
incision  of  a  semilunar  shape  is  made  along  the 
line  of  the  lower  jaw,  beginning  near  one  angle 
and  terminating  close  to  the  other.  A  perpen- 
dicular incision  is  carried  from  the  centre  of  this 
line  immediately  under  the  chin  to  the  hyoid 
bone  (Fig.  74',)).  In  making  this  semilunar 
incision,  care  must  be  taken  not  to  wound 
the  facial  artery  on  either  side.  The  trunk 
of  the  vessel  should  be  protected  by  the  finger  of  an  assistant  as  it 
curves  round  the  lower  jaw,  and  the  incision  should  be  confined  within 
the  space  between  the  two  facials.  The  triangular  flaps  of  skin  formed 
in  the  manner  indicated  are  dissected  back,  and  the  muscles  and  mylo- 
hyoid space  are  now  exposed.  These  must  be  successively  divided  :  the 
anterior  bellies  of  the  digastrics  are  cut  across,  the  mylo-hyoid  muscle 
divided  transversely  at  its  anterior  part  ;  and  the  attachments  of  the  genio- 
hyoidei  and  genio-hyo-glossi  are  then  to  be  detached  from  the  lower  jaw 
by  a  few  touches  of  the  scalpel,  and  by  separating  with  the  fingers  the  mucous 
membrane  of  the  floor  of  the  mouth.  An  aperture  is  then  made  into  this  by 
pushing  the  scalpel  through  it,  and  its  reflexion  from  the  inside  of  the  lower 
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jaw  is  divided  as  far  back  as  the  outer  angles  of  the  external  incision.  The 
sabmaxillary  glands  are  pushed  aside,  and  the  tip  of  the  tongue  being  seized 
with  a  strong  hook  or  vulsellum-forceps,  the  organ  is  drawn  out  to  its  full 
extent  on  to  the  anterior  part  of  the  neck,  between  the  jaw  and  the  hyoid 
bone,  when  the  whole  of  it  may  be  removed  close  to  its  attachments  to  the 
latter  bone  by  means  of  the  scissors  or  the  ecraseur.  If  the  ecraseur  bo  used, 
it  will  occasionally  be  found  that  the  anterior  pillar  of  the  fauces  is  somewhat 
in  the  way  of  the  application  of  the  instrument.  Should  this  be  so,  it  may 
be  snipped  across  before  the  wire  is  applied.  By  means  of  this  operation, 
which  I  have  several  times  performed,  the  whole  of  the  tongue  may  be  shaved 
ott'  clean  from  the  base  of  the  epiglottis  and  hyoid  bone.  After  the  removal 
of  the  tongue  the  hsemorrhage  will  usually  be  found  to  be  trifling  ;  but  should 
one  or  other  of  the  lingual  arteries  bleed,  it  may  readily  be  seized  and  twisted. 
The  incision  in  the  skin  must  then  be  stitched  up,  a  drainage-tube  being 
inserted  at  the  lower  end  of  the  vertical  incision. 

Kocher  of  Berne,  believing  that  the  best  hope  of  giving  prolonged  relief  or 
possibly  permanently  curing  the  patient,  lies  in  a  complete  removal  in  every 
case  of  the  lymphatic  glands  below  the  jaw  simultaneously  with  the  diseased 
part  of  the  tongue,  has  introduced  a  method  of  operating  which  in  his  hands  has 
been  attended  with  a  considerable  degree  of  success.  He  makes  a  free  external 
incision,  commencing  a  little  below  the  lobule  of  the  ear  and  running  down- 
wards along  the  anterior  border  of  the  sterno-mastoid  to  the  level  of  the  great 
cornu  of  the  hyoid  bone  ;  from  this  an  incision  is  carried  forwards  nearly  to 
the  body  of  the  hyoid  bone,  and  then  upwards  along  the  line  of  the  anterior 
belly  of  the  digastric  to  the  jaw.  The  flap  thus  marked  out  is  turned  upwards 
over  the  face.  The  lingual  artery  is  then  tied  before  it  passes  beneath  the 
hyo-glossus.  By  a  process  of  careful  dissection,  all  the  lymphatic  glands  are 
removed  from  the  region  exposed  by  the  wound.  In  so  doing  the  carotid 
sheath  will  be  exposed,  as  one  gland  always  lies  upon  it  close  to  the  sterno- 
mastoid.  The  facial  artery  and  vein  will  be  divided,  and  must  be  secured  by 
ligature.  It  is  necessary  to  remove  the  submaxillary  and  sublingual  glands, 
which  otherwise  are  much  in  the  way.  Some  lymphatic  glands,  touching  the 
inner  surface  of  the  jaw,  between  it  and  the  sublingual  gland,  must  be  sought 
for  and  removed.  The  mylo-hyoid  muscle  and  the  mucous  membrane  of  the 
mouth  are  now  fully  exposed,  and  must  be  carefully  divided  when  the  side  of 
the  tongue  to  its  very  root  comes  into  view.  If  only  one  side  is  affected,  the 
tongue  may  now  be  split  down  the  middle  line  from  the  mouth,  and  the  base 
cut  through  from  the  external  wound.  If  the  whole  tongue  requires  removal 
the  other  lingual  must  be  tied  through  a  separate  incision.  Kocher  recom- 
mends a  preliminary  tracheotomy  and  plugging  the  pharynx  during  the 
operation.  He  also  advises  that  the  wound  in  the  neck  should  be  left  open. 
In  the  numerous  cases  in  which  the  operation  has  been  performed  at  University 
College  Hospital  tracheotomy  has  not  generally  been  found  necessary,  and 
the  external  wound  has  been  sutured,  with  or  without  the  introduction  of  a 
drainage-tube.  In  14  cases  operated  on  by  Kocher  only  one  patient  died, 
from  secondary  h?emorrhage  from  the  tracheotomy  wound.  In  8  recurrence 
of  the  disease  took  place,  1  died  a  year  after  of  pneumonia,  and  4  remained 
well  at  14  months,  5,  5  and  G|'  years  after  the  operation.  The  operation 
requires  skill  and  patience  in  its  performance  ;  but  the  danger  does  not  seem  to 
be  great,  and  the  results  are  such  as  to  encourage  its  further  use  in  suitable  cases. 
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3.  The  Buccal  Operation.  — This  method  is  usually  attributed  to  Furneaux 
Jordan,  but  according  to  Butlin  it  was  first  performed  by  Jaeger  in  1831.  It 
consists  in  dividing  the  cheek  backwards  on  the  affected  side  as  far  as  the 
anterior  border  of  the  masseter,  care  being  taken  to  go  below  the  parotid 
duct.  In  this  way  fi'ee  access  is  gained  to  the  back  part  of  the  tongue, 
and  the  removal  of  the  latter  is  effected  with  scissors  in  the  usual  way. 
After  the  operation  is  concluded,  the  incision  in  the  cheek  is  closed  with 
sutures. 

4.  Excision  of  Tongue  after  Division  of  the  Lower  Jaw. — Sedillot  of 
Strassburg  described,  in  1855,  a  method  of  removing  the  whole  of  the  tongue, 
which  he  stated  that  he  had  practised  for  some  years  with  success.  The 
operation  consists  in  making  a  vertical  section  through  the  lower  lip,  sawing 

through  the  inferior  maxilla  at  its 
symphysis,  separating  the  bone  on 
each  side,  drawing  the  tongue  forward 
and  removing  it.  In  performing  this 
operation,  its  inventor  recommends 
that  the  section  of  the  lower  lip  should 
be  made  carefully  through  the  median 
line,  and  carried  across  the  chin  as 
far  down  as  the  hyoid  bone.  The  lower 
jaw  is  then  sawn  through  at  its 
symphysis.  In  order  to  fix  the  bone 
more  accurately  after  the  operation,  he 
recommends  that,  instead  of  making 
one  vertical  incision,  two  oblique  cuts 
should  be  practised  Avith  the  saw  in  this 
shape  >,  so  as  to  form  a  triangle  the 
point  of  which  corresponds  to  the 
middle  of  the  body  of  the  bone,  so  that 
the  two  opposite  sides  may  be  locked 
together  after  the  removal  of  the  tongue. 
Befoi'e  sawing  the  bone  it  may  be 
drilled  on  each  side  half  an  inch  from 
the  edge  of  the  intended  incision 
through  it.  After  having  divided  the 
lower  jaw,  the  muscles  connecting  it 
to  the  tongue  should  be  cut  across  and  the  mucous  membrane  forming 
the  floor  of  the  mouth  detached  from  the  bone,  the  two  sides  of  which 
are  drawn  asunder ;  and  the  tongue  then  removed  from  the  hyoid  bone 
by  being  gradually  snipped  through  with  scissors.  The  lingual  arteries 
bleed  freely,  and  must  at  once  be  secured.  The  opposite  sides  of  the 
jaw-bone  are  then  adjusted  by  a  wire  passed  through  the  hole  previously 
drilled  on  each  side.  If  Sedillot's  angular  cut  be  adopted,  the  bone  may  be 
kept  in  situ  much  more  easily  than  if  the  vertical  incision  to  which  he  first 
of  all  had  recourse,  and  which  is  commonly  adopted  in  this  country,  be 
practised.  The  incision  in  the  lower  lip  must  be  united  in  the  usual  way  by 
hare-lip  pins  or  sutures.  This  operation  was  first  done  in  this  country  by 
Syme  and  Nuuneley,  and  has  since  been  practised  by  many  other  Surgeons. 
When  the  disease  has  commenced  in  the  floor  of  the  mouth  and  implicated 
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Lower  Jaw  and  Ecraseur. 
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the  bone,  the  affected  portion  may  be  removed  with  the  tongue.  This  has 
been  successfully  done  by  Heath,  Barker,  and  others. 

Haemorrhage  during  Excision  of  the  Tongue  is  the  only  serious  danger 
of  the  operation,  aud  so  long  as  the  mouth  is  thoroughly  gagged  even  this  ueed 
cause  no  anxiety.  If  only  a  part  of  the  tongue  is  being  removed,  hfemorrliagc 
may  be  immediately  arrested  by  drawing  the  tip  well  out  of  the  mouth  by  the 
ligature  through  it  and  compressing  the  lingual  artery  against  the  jaw  by  the 
method  already  described.  The  pharynx  must  then  be  thoroughly  cleaned 
with  sponges  on  holders.  AVhen  this  is  done  the  assistant  relaxes  his  finger, 
and  the  bleeding  point  can  usually  be  seized  without  difficulty  with  forci- 
pressure  forceps.  If  the  whole  tongue  have  been  removed,  the  stump  must  be 
hooked  forward  with  the  forefinger  and  seized  in  a  pair  of  vulsellum  forceps 
while  the  artery  is  compressed  as  before  described.  Torsion  is  the  most 
satisfactory  mode  of  arresting  the  bleeding.  The  twisted  end  of  the  vessel 
becomes  buried  in  the  tissues  of  the  stump  of  the  tongue  aud  secondary 
haemorrhage  rarely,  if  ever,  occurs.  If  the  attempts  at  torsion  fail,  a  ligature 
may  be  applied  and  cut  short.  The  most  serious  accident  is  when  the  gag 
slips  while  free  htemorrhage  is  going  on.  In  a  case  of  this  kind  I  had  to 
perform  laryngotomy,  as  a  coagulum  formed  in  the  pharynx  before  the  vessel 
could  be  secured.  The  patient  made  a  good  reco-^  ery,  dying  two  years  after 
the  operation  from  recurrence  in  the  lung  and  in  one  of  the  toes.  Oozing 
of  blood  may  usually  be  arrested  by  ice,  or  if  it  be  more  than  usually  free  the 
bleeding  point  may  be  touched  with  Paquelin's  cautery  or  perchloride  of  iron, 
but  this  should  be  avoided  if  possible,  as  it  interferes  with  the  healing  of  the 
wound.  If  very  free  hiBmorrhage  is  expected  it  may  be  advisable  in  some 
cases  to  perform  a  preliminary  tracheotomy  and  to  introduce  Trendelenburg's 
obturator  or  to  plug  the  pharynx  with  a  sponge. 

After-treatment. — As  soon  as  all  bleeding  is  arrested  the  stump  of  the 
tongue  should  be  freely  sponged  with  a  solution  of  chloride  of  zinc  (gr.  40  t05  j), 
care  being  taken  that  none  of  the  solution  runs  down  the  throat.  This 
whitens  the  surface  but  iu  no  way  interferes  with  healing.  Iodoform  in 
fine  crystals  should  then  be  gently  rubbed  into  the  raw  surface  with  the  finger. 
Whitehead  recommends  the  application  of  a  "  varnish  "  composed  of  the  same 
constituents  as  Friar's  Balsam,  the  spirit,  however,  being  replaced  by  a 
concentrated  solution  of  iodoform  in  ether  and  turpentine.  Tlie  chief  trouble 
in  the  subsefjuent  treatment  is  to  keep  the  mouth  free  from  decomposing  dis- 
charges. Various  means  have  been  tried  for  this — chlorinated  gargles,  Sanitas, 
terebene,  Condy's  fluid,  &c.,  but  nothing  approaches  iodoform  in  efficiency.  It 
should  be  applied  daily  in  the  form  of  crystals  (not  precipitated),  a  small 
(luautity  being  sprinkled  over  the  raw  surface  by  means  of  a  camel's-hair 
pencil.  Whitehead  recommends  the  daily  application  of  the  varnish.  The 
mouth  may  be  washed  at  intervals  after  the  first  thirty-six  hours  with  a  weak 
solution  of  Sanitas.  Ice  may  be  suckod  at  intervals  for  the  first  few  days,  if  it  be 
found  grateful  to  the  patient.  A  tendency  to  dyspnoea  is  sometimes  manifested 
after  the  operation,  owing  to  the  stump  of  the  tongue  falling  backwards. 
This  is  remedied  by  opening  the  mouth  and  drawing  the  stump  forwards.  If 
it  occurs  frequently  a  thread  must  be  passed  through  the  stump  and  retained 
for  a  few  days.  Even  if  the  whole  tongue  have  been  removed  the  patient  will 
generally  be  able  to  swallow  fairly  well  after  the  first  twenty-four  hours.  A 
piece  of  india-rubber  tube  long  enough  to  reach  to  the  back  of  the  mouth  may 
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be  attached  to  an  ordinary  "  feeder."  The  use  of  the  oesophageal  tube  should 
be  avoided  if  possible.  The  constant  passage  of  the  tube  is  a  great  source  of 
annoyance  to  the  patient,  and  it  will,  as  a  rule,  be  found  better  to  pass  the  tube 
half  way  down  the  oesophagus  at  the  time  of  the  operation,  and  to  bring  it  out 
at  the  mouth  (or  through  the  wound  in  Kocher's  operation),  and  to  fix  it  there. 
This  is  best  done  by  bringing  the  tube  up  the  side  of  the  face  above  the  ear 
and  applying  a  bandage  to  keep  it  in  position.  There  is  often  trouble  from 
profuse  salivation  for  two  or  three  weeks,  owing  to  the  patient  being  unable  to 
swallow  the  viscid  saliva  excreted  from  the  wounded  and  irritated  glands. 
This  is  best  controlled  by  alum  gargles.  The  patient  should  be  well  propped 
up  in  bed  after  the  operation,  and,  as  a  rule,  may  be  allowed  to  lea^-e  it  on 
the  fourth  or  fifth  day. 

Accidents  after  the  Operation.  —  Secondary  luemorrhage  may  occur 
about  the  fifth  or  sixth  day,  especially  after  the  galvanic  cautery.  It  rarely, 
if  ever,  follows  excision  by  the  scissors  with  torsion  of  the  vessels.  In  the 
case  of  simple  oozing,  this  will  often  stop  if  the  blood-clot  be  cleared  from  the 
mouth  and  a  small  sponge  held  firmly  on  the  raw  surface.  Ice  may  also  be 
applied  and  if  a  styptic  be  required  turpentine  is  probably  the  best.  It  should 
be  applied  to  the  surface  with  a  small  piece  of  sponge.  If  the  bleeding  be 
arterial  it  may  be  at  once  temporarily  arrested  by  hooking  up  the  stump  of  the 
tongue  with  the  finger,  as  recommended  by  Heath.  The  blood- clot  is  then 
removed  and  if  the  actual  bleeding  point  is  seen  this  should  be  seized  in  forci- 
pressure  forceps  and  an  attempt  made  to  apply  a  ligature.  Failing  this  the 
forceps  may  be  left  in  situ  or  the  actual  cautery  applied.  Sometimes  when 
other  methods  fail  the  hemorrhage  may  be  stopped  by  packing  a  narrow  strip 
of  gauze  into  the  floor  of  the  mouth.  As  a  last  resource  the  lingual  may  be 
ligatured  above  the  hyoid  bone  unless  that  has  already  been  done  as  a  pre- 
liminary step  to  the  operation.  Septic  'poisoning,  and  septic  infection  are  pre- 
vented by  avoiding  those  methods  of  operating  which  leave  a  sloughing 
surface,  and  by  the  free  use  of  iodoform  in  the  after-treatment.  Septic 
pienmonia,  due  to  the  inhalation  of  decomposing  matter  from  the  floor  of  the 
mouth,  is  a  common  cause  of  death  after  excision  of  the  tongue,  as  after  cut- 
throat and  similar  injuries.  It  is  characterized  by  scattered  patches  of 
broncho-pneumonia,  rapidly  ending  in  breaking  down  of  the  lung  tissue. 
Sometimes,  apparently  by  extension  from  these  centres,  large  areas  of  lung 
tissue  may  become  gangrenous.  This  very  fatal  complication  is  best  avoided 
by  the  use  of  iodoform  and  by  drainage  from  the  floor  of  the  mouth  in 
cases  of  removal  of  the  entire  tongue.  Barker  suggested  and  successfully 
practised  in  several  cases  a  preliminary  tracheotomy.  After  the  operation 
the  patient  was  made  to  breathe  by  the  tracheal  opening  until  the  mouth  had 
become  clean.  The  introduction  of  iodoform  has,  however,  so  efficiently  pre- 
vented septic  processes  in  these  cases  that  tracheotomy  is  now  rarely  required. 

Comparison  of  the  Methods  of  Operating. — In  instituting  a  comparison 
between  the  different  methods  of  dealing  with  cancer  of  the  tongue  it  should 
be  understood  that  the  same  plan  or  treatment  is  not  equally  applicable  to  all 
cases,  but  that  one  or  other  should  be  adopted  according  to  the  situation  and 
extent  of  the  disease.  If  this  be  small  and  situated  at  the  tip,  this 
portion  of  the  organ  may  easily  and  safely  be  excised.  If  situated  towards  the 
side  so  as  to  require  the  removal  of  perhaps  the  anterior  third  of  one  side 
of  the  organ,  it  may  best  be  done  by  splitting  the  tongue  and  excising 
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the  diseased  part  with  the  ecraseur  or  scissors,  and  tlie  same  method  is  equally 
applicable  when  half  the  organ  has  to  be  removed.  If  the  posterior  part  be 
superficially  affected  the  disease  may  be  cut  out  and  the  buccal  operation  will 
then,  in  some  cases,  be  found  to  expose  the  part  most  fully.  If  the  organ  be 
so  deeply  affected  that  the  whole  requires  extirpation,  this  can  be  done  from  the 
mouth  with  the  ecraseur  or  by  AYhitehead's  method.  In  some  cases  it  will  be 
found  most  convenient  to  split  the  tongue  and  remove  the  halves  separately. 
If  the  floor  of  the  mouth  is  implicated,  recourse  may  be  had  to  8edillot's 
operation  of  division  of  the  lower  lip  and  jaw  in  the  middle  line.  If  it  is 
intended  to  remove  the  glands  below  the  jaw,  Kocher's  method  will  be  found 
the  best.  Whichever  method  be  adopted,  the  sublingual  gland  should  always 
be  removed  either  with  the  tongue  or  by  scissors  after  the  main  part  of  the 
disease  has  been  taken  away,  as  there  are  some  small  lymphatic  glands  buried 
in  its  substance  which  are  often  an  early  seat  of  recurrence  of  the  disease. 

With  regard  to  the  choice  between  the  ecraseur  and  the  scissors  it  may  be 
said  that  increasing  experience  shows  clearly  the  great  superiority  of  the 
latter.  The  ecraseur  tends  to  slip  forward  and  so  to  leave  some  of  the  disease 
behind,  it  by  no  means  certainly  prevents  haemorrhage  during  the  operation, 
and  it  leaves  a  crushed  surface  which  heals  less  rapidly  and  from  which 
secondary  haemorrhage  is  not  unlikely  to  occur.  By  the  use  of  the  scissors 
the  Surgeon  can  accurately  cut  beyond  the  limits  of  the  disease.  A  clean  cut 
surface  is  left  which  readily  heals,  and  if  the  bleeding  vessels  are  twisted, 
secondary  haemorrhage  is  very  unlikely  to  follow.  It  requires,  however,  a 
skilled  assistant  on  whom  the  Surgeon  can  rely  to  seize  the  bleeding  vessels  in 
the  forcipressure  forceps. 

Results. — The  prognosis  in  cancer  of  the  tongue  is  always  bad.  Removal 
of  the  diseased  organ  in  part  or  in  whole  may  relieve  for  a  time,  but  very 
rarely  does  more  than  this.  The  more  acute  the  cancer,  the  more  rapid  will 
be  its  recurrence,  either  locally  or  in  the  glands.  A.  E.  Barker,  who  has  most 
carefully  investigated  this  point,  states  that  out  of  170  cases  collected  ft-om 
various  sources  he  could  find  only  17  in  which  recurrence  did  not  take  place 
within  one  year  ;  and  in  the  whole  of  medical  literature  he  could  meet  with 
the  record  of  only  42  cases  in  which  the  patient  had  remained  free  from 
recurrence  for  a  sufficient  length  of  time  to  justify  the  hope  that  he  was 
permanently  freed  from  the  disease.  One  of  the  most  successful  cases  on 
record  was  operated  on  by  C.  Heath.  The  cancer  was  situated  near  the 
fraenum,  adhering  to  the  jaw  and  extending  upwards  into  the  substance  of  the 
tongue.  The  whole  incisor  portion  of  the  lower  jaw  and  the  anterior  half  of 
the  tongue  with  the  corresponding  part  of  the  floor  of  the  mouth  were 
removed  in  one  piece.  The  patient  is  still  alive  and  in  good  health  nearly 
twenty  years  after  the  operation. 

The  mortality  directly  from  the  operation  thougli  considerable,  is  not  very 
high  when  the  serious  nature  of  the  proceeding  is  considered. 

Barker  has  collected  218  cases  from  various  sources,  and  finds  that  the 
death  rate  is  16'9  per  cent.  It  is  satisfactory,  however,  to  note  that  of  late 
years  it  has  considerably  diminished.  Thus,  at  University  College  Hospital, 
38  cases  were  operated  on  between  1871  and  1881,  of  which  10  died  ;  20  of 
these  operations  were  performed  before  1877,  and  of  these  8  died,  while  of  the 
remaining  18  only  2  died.  The  diminished  death-rate  seems  to  be  due  in 
part  at  least  to  the  more  successful  prevention  of  decomposition  by  the  use  of 
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iodoform.  The  recoi'ds  of  excision  of  the  tongue  were  at  one  time  so  unsatis- 
factory, that  some  Surgeons  have  doubted  the  propriety  of  performing  the 
operation  ;  but  when  we  remember  the  terrible  fate  of  the  patient  if  the 
disense  be  allowed  to  run  its  course,  and  that  cases  of  apparent  cure,  although 
exceptional,  are  not  unknown,  there  is  no  doubt  that  the  operation  is  not  only 
justifiable  but  advisable.  The  hope  of  improvement  in  the  results  seems  to  lie 
first  in  early  recognition  of  the  disease,  so  that  it  may  be  removed  before  the 
glands  are  affected  ;  and  secondly,  if  this  period  be  passed,  in  free  removal  of 
the  diseased  organ  with  the  whole  of  the  lymphatic  glands  which  receive 
lymph  from  it,  if  this  be  possible.  The  fact  that  epithelioma  seldom  recurs  in 
the  viscera  encourages  us  to  attempt  the  removal  of  the  affected  glands  when- 
ever their  situation  is  such  that  the  operation  can  be  safely  undertaken.  If 
those  cases  are  included  in  the  statistics  in  which,  in  addition  to  the  tongue, 
parts  of  the  lower  jaw  are  removed,  the  death-rate  is  necessai'ily  higher  :  thus 
of  75  cases  operated  upon  in  University  College  Hospital  between  1881  and 
1890,  15  died,  giving  a  mortality  of  20  per  cent. 

Effect  of  the  E.emoval  of  the  Tongue  on  Speech. — Although  distinct- 
ness of  articulation  is  necessarily  affected  for  a  time  by  these  operations  on 
the  tongue,  yet  it  is  usually  completely  restored  when  only  the  anterior  third 
or  half  is  removed  ;  the  tissue  of  the  organ  recovering  its  normal  mobihty 
with  remarkable  facility.  Even  after  removal  of  the  whole  of  the  tongue,'  the 
power  of  deglutition  is  preserved,  and  that  of  articulation,  although  at  first 
somewhat  imperfect,  eventually  returns,  so  that  the  patient  is  able  to  speak 
so  distinctly  that  strangers  would  not  be  aware  of  the  loss  he  had  sustained. 
Amongst  the  tortures  to  which  Christian  martyrs  were  subjected  in  the  early 
ages,  and  the  punishments  which  have  been  inflicted  on  heretics,  "  cutting  out 
the  tongue  "  was  one  of  the  most  barbarous.  Martyrologists  in  describing 
this  horrible  mutilation  have  remarked  with  wonder,  that,  although  it  was 
practised  with  the  view  of  depriving  the  sufferers  of  the  power  of  speech,  yet 
it  often  failed  in  its  effect,  and  those  who  had  been  subjected  to  it  were 
able  to  speak  afterwards  as  plainly  as  before.  This  they  have  attributed 
to  direct  miraculous  intervention.  But,  as  modern  Surgery  has  shown  that 
the  power  of  speech  returns  equally,  whether  a  cancerous  tongue  have  been 
extirpated  by  the  knife  of  the  Surgeon,  or  a  heretical  tongue  by  that  of  the 
executioner,  we  must  look  upon  the  return  of  speech  rather  as  a  physiological 
fact,  than  as  a  miracle  specially  wrought  for  the  benefit  of  those  mutilated  by 
way  of  religious  persecution. 

Diseases  of  the  Flooh  of  the  Mouth. — Solid  Tumours  are  occa- 
sionally met  with  in  this  iQg\on,  Epithelioma  being  the  most  common.  Adenoma 
also  may  occur  in  connexion  with  the  salivary  glands.  Nccvi  also  have  been 
observed  in  this  situation.  These  tumours  require  removal  by  irregular 
operations,  varying  according  to  the  size  and  situation  of  the  growth.  For 
these  proceedings  no  special  directions  can  be  given.  In  removing  such 
tumours,  when  situated  under  or  by  the  side  of  the  tongue,  the  knife 
must  necessarily  be  used  with  much  caution.  It  must,  however,  be  borne  in 
mind  that,  if  these  growths  cannot  be  reached  from  the  inside  of  the  mouth, 
they  may  be  got  at  by  incision  through  the  mylo-hyoid  region,  where  there  is 
but  a  slight  thickness  of  soft  parts  between  the  surface  and  the  floor  of  the  mouth. 

Cystic  Tumours  in  the  Floor  of  the  Mouth  may  occur  under  three 
forms  :  1,  Ranula  ;  2,  Dermoid  Cyst  ;  and  3,  Bursal  Cyst. 


RANULA— DERMOID  CYST. 
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1.  Ranula. — A  globular  swelling,  semi-transparent,  evidently  containing 
fluid,  and  often  attaining  the  size  of  a  walnut  or  a  pigeon's  egg,  may  be 
situated  under  the  tongue,  pushing  this  organ  upwards  and  backwards,  and 
consequently  interfering  with  deglutition  and  speech  (Fig.  751).  The  wall 
of  the  cyst  is  usually  thin,  with  small  vessels  ramifying  on  it ;  its  contents 
consist  of  a  thick  mucous  fluid. 

It  was  at  ono  time  generally  supposed  that  a  ranula  was  due  to  dilatation 
of  Wharton's  duct  ;  but  Morrant  Baker,  who  has  investigated  the  subject, 
finds  that  the  duct,  which  can  generally  be  seen  lying  on  the  surface  of  the 
cyst,  is  quite  free,  without  any  alteration  in  size,  and  that  saliva  may  be  seen 
issuing  from  it.  A  probe  passed  into  the  duct  is  separated  from  the  ranula 
by  a  thin  membranous  wall,  showing  clearly  that  the  duct  and  the  ranula 
do  not  communicate.  It  seems,  indeed,  most  probable  that  the  cyst  owes 
its  origin  to  a  dilatation  of  one  of  the  mucous  glands  in  the  floor  of  the 
mouth  ;  a  view  which  is 
supported  by  the  fact  that 
the  contents  consist  of 
simple  mucus  and  not 
saliva]-y  secretion,  and  that 
in  some  cases  at  least  the 
ranula  consists  of  indepen- 
dent cystic  formations,  such 
as  commonly  occur  in  con- 
nexion with  other  secreting 
glands.  Furthermore,  cystic 
tumours  containing  glaiiy 
fluid  may  Qccur  in  the  sub- 
stance of  the  tongue,  far 
away  from  any  sali\'ary 
duct.  According  to  Von 
Recklinghausen  the  par- 
ticular structure  afl'ected  is 

the    gland    of    Blandin,    a  Fig.  751.— Ranula  :  Intioauetion  of  Seton. 

nmcus  -  secreting  gland 

which  usually  lies  beneath  the  tongue  close  to  the  middle  line.  I  have,  how- 
ever, seen  a  case  in  which  a  ranula  resulted  from  a  wound  of  the  floor  of  the 
mouth,  in  the  situation  of  the  Whartonian  duct.  The  wound  was  caused  by 
the  slipping  of  a  pair  of  tooth-forceps  during  extraction  of  the  first  molar  tooth. 
As  the  wound  healed  a  ranula  formed,  the  contents  of  which  were  thick  and 
ropy  like  the  natural  secretion  of  the  submaxillary  gland.  It  ultimately  reached 
the  size  of  a  plover's  egg.  That  this  cyst  was  formed  by  an  accumulation  of 
the  secretion  of  the  sul)maxiUary  gland,  there  can  be  little  doubt  ;  but  it  is 
(|uite  possible  that  the  collection  formed  in  the  submucous  tissue,  and  that  it 
was  not  enclosed  in  an  actual  dilatation  of  the  duct. 

The  Trealmtnt  of  ranula  consists  either  in  passing  a  horse-hair  seton 
through  its  walls,  so  that  contraction  may  take  place  on  this  (Fig.  751); 
or  else  in  the  excision  of  a  large  portion  of  the  anterior  wall  of  the  cyst,  the 
remainder  contracting  i;ntil  it  at  last  becomes  obliterated.. 

i.  Dermoid  Cyst. — This  form  of  cyst  is  in  reality  rather  a  tumour  of  the 
tongue  than  of  the  floor  of  the  mouth,  but  on  account  of  its  position  it  may 
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conveniently  be  considered  here.  It  lies  either  in  the  middle  line  or  laterally, 
and  forms  a  swelling  of  varying  size,  which  projects  into  the  mouth  beneath 
the  tongue,  and  may  also  appeal-  in  the  neck  below  the  jaw.  A  specimen, 
remarkable  for  its  size,  is  preserved  in  the  Museum  of  University  College.  It 
was  removed  by  Gray,  of  Bombay,  from  a  negro,  aged  thirty-five  ;  it  is  as  large 
as  a  medium-sized  cocoa-nut  and  contained  forty  ounces  of  pultaceous 
material.  The  cysts  which  occupy  the  middle  line  between  the  genio-hyo- 
glossi  muscles  probably  arise  by  a  dilatation  of  an  unobliterated  portion  of  the 
thyreo-glossal  duct  (see  Vol.  I.,  p.  1014).  This  explanation  will  hardly 
account  for  those  which  are  not  median,  and  it  is  possible,  as  Barker  suggests, 
that  these  are  due  to  inclusion  of  epiblast  along  the  lines  where  the  lateral 
processes,  from  which  the  tongue  develops,  join  the  middle  one.  The 
structure  of  dermoids  has  been  considered  in  Vol.  I.,  p.  1013.  The  treat- 
ment consists  in  removing  the  cyst  from  the  mouth,  or  if  this  be  impossible, 
through  an  external  incision  in  the  middle  line  between  the  chin  and  the 
hyoid  bone.  The  operation  is  troublesome,  and  may  be  accompanied  by 
free  bleeding. 

3.  Bursal  Cyst. — This  is  believed  to  arise  from  enlargement  of  the  bursa 
above  the  hyoid  bone  between  the  genio-hyoidei  and  the  genio-hyo-glossi.  It 
projects  usually  more  distinctly  in  the  neck  than  into  the  mouth,  and  thus 
forms  a  large  tumour,  soft  or  elastic,  and  semi-fluctuating,  occupying,  perhaps, 
all  the  space  between  the  symphysis  and  the  hyoid  bone.  It  may  attain  the 
size  of  an  orange.  The  tumour  is  best  treated  by  making  a  free  incision 
into  it,  from  the  mouth  if  possible,  and  wiping  ont  the  cavity  with  chloride 
of  zinc  (gr.  40  to  5j.  of  water),  after  which  a  drainage-tube  may  be  inserted. 
If  the  tumour  is  more  superficial  externally  the  same  treatment  may  be  carried 
out  from  the  outside.  It  is  not  possible  in  most  cases  to  dissect  the  cyst  out, 
as  its  wall  is  thin  and  its  connexions  deep  and  important. 

Salivary  Calculi  are  occasionally  met  with  in  connexion  with  the  sub- 
lingual, submaxillary,  and  parotid  glands.  They  consist  chieily  of  phosphate 
and  carbonate  of  lime  mixed  with  animal  matter.  They  are  most  common  in 
the  suljmaxillary  gland,  and  will  then  be  found  to  be  situated  in  the 
Wharton iau  duct,  or  very  rarely  in  the  substance  of  the  gland  itself.  From 
this  situation  I  have  two  or  three  times  removed  them.  Wherever  occurring, 
they  obstruct  the  duct  and  produce  retention  of  saliva  in  it.  Hence,  when 
the  salivary  glands  become  actively  secreting,  as  at  meal-times,  the  calculus, 
by  preventing  the  escape  of  the  salivary  fluid,  causes  distension  of  the  gland, 
with  pain  and  tenderness,  rendering  mastication  difficult.  Suppuration  occa- 
sionally takes  place  round  the  calculus,  and  if  it  be  in  the  submaxillary  gland 
the  pus  may  burrow  downwards  and  point  in  the  neck  near  the  great  cornu  of 
the  hyoid  bone.    This,  however,  is  very  rare. 

The  Treatment  is  simple.  It  consists  in  dividing  the  mucous  meml)rane 
over  the  calculus  and  then  extracting  the  latter  with  forceps.  The  largest 
which  I  have  removed  was  of  the  size  of  a  small  damson-stone  ;  it  was 
loose  in  Wharton's  duct. 

DISEASES    OF    THE    PALATE,    UVULA,    AND  TONSILS. 

Hard  Palate. — The  hard  palate  is  liable  to  necrosis,  usually  the  result  of 
syphilis,  but  occasionally  arising  from  a  subperiosteal  abscess,  starting  from  a 
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diseased  tooth.  These  conditions  have  already  been  described  in  the  chapter 
on  Diseases  of  the  Jaws.  Epithelioma  is  far  from  common.  Encltondroma, 
Fibroma,  and  variolic  forms  of  Sarcoma,  have  also  been  met  with  in  this  region. 

Soft  Palate. — The  most  common  disease  of  the  soft  palate  is  syphilitic 
idceration  (Vol.  I.,  p.  115;-)).  Tuberculous  idceration  is  much  less  common 
and  is  generally  met  with  in  children.  It  usually  commences  at  the  free  edge 
of  the  bladder  and  gradually  spreads  with  the  production  of  an  extensive 
nicer,  having  a  pale,  feebly  granulating  surface,  and  a  sharply  defined  margin. 
Considerable  destruction  of  the  soft  palate  may  result.  The  treatment  is 
unsatisfactory.  Lactic  acid  has  in  some  cases  been  used  with  success  ;  it  is 
painted  over  the  ulcerated  surface  in  a  solution  the  strength  of  which  may  be 
gradually  increased  from  20  to  80  per  cent. 

Tumours  of  the  soft  palate  are  occasionally  met  with,  and  their  nature  has 
been  specially  studied  by  Stephen  Paget,  who  has  collected  and  analysed  the 
records  of  a  considerable  number  of  such  cases.  Dermoid  cysts  have  been  met 
with  in  this  region.  They  are  always  situated  in  the  middle  line,  and  are 
supposed  to  be  formed  by  inclusion  of  the  epithelial  layer  during  development. 
Simple  mucous  cysts  are  very  rare.  Polypoid  and  wartj/  growths  are  not  very 
uncommon.  Adenomata  form  the  largest  class  of  tumours  met  with  in  this 
situation.  They  vary  somewhat  in  structure,  some  closely  resembling  the 
adeno-fibroma  of  the  breast,  and  others  being  composed  of  embryonic  or 
myxomatous  tissue  surrounding  groups  of  epithelial  cells,  sometimes  forming 
distinct  cell-nests.  They  are,  however,  always  simple,  and  usually  distinctly 
encapsuled,  so  that  they  can  readily  be  shelled  out  after  the  mucous  membrane 
covering  them  has  been  divided.  They  are  of  slow  growth,  and  usually 
painless  ;  they  are  round  or  oval  in  form,  smooth  on  the  surface  and  firm  in 
consistence.  They  are  most  common  about  middle  life.  In  a  case  under  the 
care  of  0.  Heath  the  tumour,  which  was  easily  shelled  out,  measured  one  inch 
and  a  half  in  diameter.  Sarcomata  are  rare,  and  are  usually  round  or  spindle- 
celled.    Squamous  cairinoma  is  also  rare.    It  presents  nothing  peculiar. 

Uvula. — Elongation  of  the  Uvula. — The  uvula  occasionally  becomes 
elongated  and  hangs  down  into  the  pharynx,  so  as  to  touch  the  epiglottis 
and  sensitive  mucous  membrane  in  its  neighbourhood,  giving  rise  to  great 
irritation  of  the  fauces,  or  to  a  tickling  or  spasmodic  cough,  which  can  be 
cured  only  by  removing  the  pendulous  body.  This  little  operation  may  be 
readily  done  after  the  application  of  cocaine  by  seizing  the  end  of  the  uvula 
with  a  pair  of  polypus-forceps,  and  snipping  it  across  near  the  root  with  a 
long  pair  of  scissors.  Swallowing  is  less  painful  after  the  operation  if  the 
uvula  be  cut  in  a  slanting  direction,  so  that  the  raw  surface  looks  backwards. 
It  is  better  not  to  remove  the  whole  of  the  uvula.  If  this  be  done,  throat 
irritation  is  apt  to  continue.  I  have  been  most  satisfied  with  the  result  of 
those  cases  in  which  a  stump  from  a  quarter  to  a  third  of  an  inch  in  length 
has  been  left.  The  soreness  of  the  throat  after  the  operation  may  be  relieved 
by  sucking  ice,  or  a  marsh-mallow  lozenge. 

Tonsils. — Tonsillitis  or  Quinsy. — The  tonsils  are  not  unfrequently 
acutely  inflamed.  They  then  become  swollen  and  red,  with  much  pain  in 
the  side  of  the  neck  and  ear,  increased  by  any  attempt  at  swallowing  ;  there 
is  usually  a  profuse  secretion  of  saliva,  and  a  good  deal  of  swelling  under  the 
angles  of  the  jaw  ;  the  tongue  is  coated  with  thick  pasty  mucus,  and  the  voice 
is  thick  and  nasal.    The  disease  comes  on  suddenly,  often  accompanied  by 
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high  fever,  chills,  and  occasionally  even  delii'ium.  Tlie  thermometer  fre- 
quently rises  to  105°,  or  even  higher.  In  some  cases,  a  trace  of  albumen  may 
be  found  in  the  urine.  Tonsillitis  is  often  caused  by  exposure  to  impure  air, 
such  as  results  from  the  escape  of  sewer-gas  into  a  house,  and  it  is  not 
uncommon  amongst  the  residents  in  hospitals.  It  occasionally  precedes  an 
attack  of  acute  rheumatism,  but  the  connexion  between  the  two  diseases  is 
not  clear.  It  may  be  mistaken  for  diphtheria,  scarlet  fever,  or  erysipelas  of 
the  fauces.  From  diphtheria  it  is  distinguished  by  the  absence  of  exudation. 
The  mucous  secretion  from  the  tonsil  may  somewhat  resemble  diphtheritic 
exudation,  but  it  is  distinguished  by  its  want  of  adherence,  as  it  is  easily 
removed  with  a  camel's-hair  pencil.  From  scarlet  fever,  tonsillitis  is  distin- 
guished by  the  absence  of  the  red  tongue,  and  by  the  redness  of  the  throat 
being  purple  in  tint,  and  limited  to  the  tonsils  and  their  immediate  neigh- 
bourhood, and  later  on  by  the  absence  of  rash.  From  erysipelas  of  the  fauces 
it  is  more  difficult  to  distinguish,  but  it  will  usually  be  found  that  the  redness 
is  darker  in  tint  and  less  diifused  than  in  erysipelas,  and  there  is  less  oedematons 
swelling,  and  no  tendency  to  the  supervention  of  dyspnoea  from  oedema 
glottidis.    There  is  also  less  glandular  enlargement  at  the  angle  of  the  jaw. 

The  Treatment  should  always  be  commenced  by  a  good  purge  ;  a  calomel 
and  colocynth  pill  will  be  found  most  efficacious  if  it  can  be  taken.  Guaiacum 
in  lozenges,  or  otherwise,  is  said  sometimes  to  cut  the  disease  short  if  adminis- 
tered at  the  very  beginning.  Sahcylate  of  sodium  in  15  or  20  grain  doses 
every  three  or  four  hours  is  often  most  useful.  Hot  fomentations  must  be 
continuously  applied,  and  the  inhalation  of  the  steam  from  a  pint  of  boiling 
water,  to  which  has  been  added  a  teaspoonful  of  creasote,  carbolic  acid,  or 
compound  tincture  of  benzoin,  will  often  give  much  comfort  by  lessening  the 
foeLor  of  the  breath.  The  patient  must  be  well  supported  by  good  beef  tea 
and  other  liquid  food.  The  difficulty  in  swallowing  may  be  overcome  by 
painting  or  spraying  the  throat  with  cocaine.  Much  relief  may  often  be 
given  by  scarifying  the  tonsils  with  a  probe-pointed  bistoury  ;  and,  if  abscess 
form,  it  should  be  opened  early  with  a  sharp-pointed  bistoury  sheathed  to 
w^ithin  half  an  inch  of  its  point  by  wrapping  strapping  round  it. 

Chronic  Enlargement  of  the  Tonsils  occurs  in  two  distinct  forms. 
In  one,  the  enlargement  occurs  in  otherwise  healthy  children  in  consequence 
of  repeated  attacks  of  inflammation,  and  more  especially  of  diphtheria,  sciirlet 
fever,  and  measles.  In  the  second  form,  it  is  due  to  a  true  hypertrophy  of  the 
normal  structures  of  the  tonsil.  The  lymphatic  follicles  are  enlarged  and 
increased  in  number,  and  the  counective  tissue  between  them  is  more 
abundant  and  dense  than  natural.  The  crypts  are  deepened  and  are  filled 
with  an  abundant  mucous  secretion,  sometimes  of  cheesy  consistence,  and 
standing  out  from  the  mouth  of  the  crypt  in  the  form  of  white  spots.  In  rare 
cases,  calcareous  concretions  may  be  found  in  the  dilated  crypts.  This  form 
of  enlargement  may  be  complicated  by  the  effects  of  repeated  attacks  of 
inflammation. 

When  the  tonsils  are  chronically  enlarged,  the  condition  is  obvious  on 
opening  the  mouth  and  depressing  the  tongue  so  as  to  expose  the  fauces  fairly, 
and  cannot  be  mistaken  for  any  other  morbid  state.  The  condition  is 
fiequently  associated  with  the  presence  of  adenoid  vegetations  in  the  naso- 
pharynx (see  p.  709). 

In  chronic  inflammatory  enlaryement  the  tonsils  are  red,  congested,  and  very 
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liable,  under  the  influence  of  slight  causes,  to  violent  attacks  of  acute  inflara- 
matiou  with  ulceration  or  abscess. 

In  chronic  hjjpertropliij  the  tonsil  presents  different  characters  ;  it  is  large, 
rather  pale,  hard,  smooth,  and  semi-elastic.  This  disease  often  occurs  in 
children  and  young  persons  who  have  a  general  tendency  to  strumous  affec- 
tions of  the  mucous  membranes.  Most  commonly  it  develops  without  any 
assignable  cause,  usually  commencing  at  five  or  six  years  of  age,  and  gradually 
increasing  up  to  puberty,  a  period  during  which  the  functional  activity  of 
these  glands  is  greatest,  and  they  are  most  exposed  to  irritation  from  zymotic 
diseases,  especially  scarlatina  and  measles.  When  once  the  tonsils  have 
enlarged,  they  become  a  source  of  great  inconvenience  and  even  of  serious 
derangement  of  health.  The  child  is  liable  to  attacks  of  inflammation  of  the 
throat,  the  tonsils  then  becoming  congested,  greatly  swollen,  and  readily 
running  into  ulceration  or  suppuration.  In  consequence  of  these  repeated 
attacks  of  inflammation,  the  enlargement  of  the  tonsils  increases,  they  become 
indurated,  rugged-looking,  and  nodulated,  projecting  far  forwards  into  the 
fauces,  and  sometimes  even  touching  each  other  below  the  uvula.  Respira- 
tion, articulation,  and  deglutition  are  now  seriously  interfered  with.  The 
mucous  membranes  of  the  nose  and  eyes  are  often  chronically  congested,  and 
there  is  an  increased  secretion,  from  the  back  of  the  throat  and  nose,  of 
tenacious,  unhealthy,  or  fetid  mucus,  the  swallowing  of  which  is  deleterious. 
The  child  cannot  sleep  without  snoring,  and  is  apt  to  start  up  with  a  feeling 
of  suffocation  ;  the  voice  becomes  thick  and  husky  ;  the  sense  of  hearing  is 
blunted  ;  and,  partly  from  the  incipient  deafness,  partly  from  the  difficulty 
of  breathing  causing  the  child  to  keep  its  mouth  half  open,  the  countenance 
assumes  a  peculiar  vacant,  semi-idiotic  expression,  which  is  very  characteristic 
in  advanced  cases.  The  most  serious  effect  is  the  impediment  to  inspiration, 
which  in  the  more  chronic  and  severe  cases  will  prevent  the  full  inflation  of 
the  lungs,  and  thus  occasion  a  permanent  contraction  of  the  chest,  imperfect 
aeration  of  the  blood,  and  {in  interference  with  general  nutrition. 

The  Treatment  of  chronic  enlargement  of  the  tonsils  will  vary  according  to 
the  age  of  the  child,  and  the  degree  and  kind  of  the  hypertrophy.  In  the 
earlier  and  slighter  forms  of  the  disease,  the  enlargement  of  the  tonsils  may 
gradually  subside  as  the  child  grows  older  and  stronger  ;  and  it  is  well  not  to 
be  in  too  great  a  hurry  to  excise  the  tonsils  in  young  children,  but  rather  to 
adopt  a  course  of  constitutional  treatment  with  the  view  of  improving  the 
general  health.  The  internal  use  of  iron,  aud  the  local  application  of  the 
tincture  of  iodine,  or  of  burnt  alum,  are  occasionally  serviceable.  In  the 
majority  of  instances,  however,  the  enlargement  will  not  be  influenced  by  such 
means,  and  it  becomes  necessary  to  remove  the  tonsil.  This  may  be  best  done 
l)y  the  ordinary  tonsil  guillotine  (Fig.  752).  In  adults  the  throat  should  first 
be  painted  with  a  20  per  cent,  solution  of  cocaine,  but  in  children  who  are 
more  frightened  than  hurt,  this  will  rarely  be  of  any  service.  The  tonsil  is 
made  prominent  by  pressing  with  the  finger  behind  the  angle  of  the  jaw,  and 
the  ring  of  the  instrument,  which  should  be  adapted  to  the  size  of  the  tonsil, 
being  passed  over  it  and  pressed  strongly  towards  its  base,  the  cutting  blade 
is  pushed  forwards,  and  thus  the  projecting  part  of  the  growth  is  removed. 
In  some  cases  difficulty  is  experienced  in  bringing  the  tonsil  fairly  into  the 
ring  of  the  instrument ;  this  may  be  obviated  by  drawing  it  through  with  a 
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vnlsellum,  aud  indeed,  in  some  guillotines  a  hook  is  attached,  which  draws 
forwards  the  tonsil  before  it  is  shced  off.  In  operating  on  a  child,  the 
patient  should  be  lield  on  the  knees  of  an  assistant,  who  controls  the  legs  with 
his  own,  steadies  the  head  and  presses  the  left  tonsil  inwards  whilst  the  sur- 
geon is  removing  it.  It  is  quicker  and  easier  to  use  a  separate  guillotine  for 
each  tonsil.  Should  a  guillotine  not  be  at  hand,  the  tonsil  may  be  removed 
by  seizing  it  with  a  vulsellum,  drawing  it  inwards,  and  then  taking  off  a  slice 
with  a  probe-pointed  bistoury,  tlie  base  of  the  blade  of  which  should  be 
wrapped  round  with  a  piece  of  plaster,  to  prevent  its  wounding  the  tongue. 
In  excising  the  tonsil  in  this  way,  care  must  be  taken  to  cut  from  below 
upwards  and  inwards  towards  the  mesial  line,  and  on  no  account  to  turu  the 
edge  of  the  knife  outwards,  lest  serious  bleeding  occur.  In  some  cases  the 
tonsil,  although  considerably  enlarged,  projects  little  into  the  fauces,  and  is 
thus  difficult  to  remove  with  the  guillotine  or  bistoury.  Under  these  circum- 
stances Bilton  Pollard  has  shown  that  enucleation  may  be  practised  ;  the 
mucous  membrane  is  torn  through  with  the  finger-nail  between  the  tonsil  and 
the  posterior  pillar  of  the  fauces,  and  then  the  tonsil  itself  is  peeled  off  the 


Fig.  752. — Mackenzie's  Tonsil  Guillotine. 


wall  of  the  pharynx.  For  three  days  after  the  operation  the  food  should  be 
soft  and  not  too  hot. 

The  haemorrhage  that  follows  excision  of  the  tonsil  is  usually  very  trifling, 
but  it  has  been  known  to  prove  fatal.  In  the  event  of  severe  bleeding  pressure 
should  at  once  be  applied  by  one  finger  in  the  mouth  and  another  externally 
below  the  angle  of  the  jaw.  This  is  often  the  only  treatment  required,  but  if 
on  removing  the  pressure  the  hemorrhage  continues  and  is  seen  by  the  aid  of  a 
good  light  to  proceed  from  a  definite  spot,  an  attempt  must  be  made  to  seize 
this  in  forcipressure  forceps  and  apply  a  ligature.  If  there  be  only  free  oozing 
which  pressure  fails  to  arrest,  styptics  may  be  tried.  A  small  pledget  of  lint 
soaked  in  the  strong  solution  of  perchloride  of  iron  may  be  firmly  pressed  on 
the  bleeding  surface,  or  a  styptic  paste  recommended  by  Mark  Hovell  may  be 
used  (gallic  acid,  one  part ;  tannic  acid,  three  parts  ;  sufficient  water  to  form 
a  stiff  paste).  In  desperate  cases  in  which  all  other  means  have  failed,  ligature 
of  the  external  carotid  artery  is  a  last  resource.  There  is  no  reason  to  expose 
the  patient  to  the  additional  risks  of  ligaturing  the  common  trunk,  for  the 
hemorrhage  occurs  from  tonsillar  branches  and  probably  never  from  the 
internal  carotid. 

Malignant  Tumours  of  the  Tonsil. — Squamous  carcinoma,  lympho- 
sarcoma, and  round-celled  sarcoma  are  the  malignant  growths  most  commonly 
met  with  in  the  tonsil  and  its  immediate  neighbourhood.    Squamous  Car- 
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cinoma  rarely  commences  in  the  tonsil  itself,  but  much  more  commonly 
extends  to  it  from  the  root  of  the  tongue  or  the  pillars  of  the  fauces.  The 
tumour  ulcerates  early  and  deeply,  and  presents  the  hard  base,  foul  surface,  and 
everted  edges  observed  in  ulcerating  epithelioma  elsewhere.  It  early  affects 
the  glands.  Lymphadenoma  may  affect  the  tonsil  in  common  with  other 
parts  in  which  lymphoid  tissue  is  abundant.  In  cases  of  general  lympha- 
denoma the  enlargement  of  the  tonsils  may  be  associated  with  hypertrophy  of 
the  lymphoid  tissue  at  the  back  of  the  tongue,  and  on  the  posterior  wall  of 
the  pharynx. 

Eympho-sarcoma  (Vol.  I.,  p.  10;38)  and  ordinary  small  round-celled 
sarcoma  are  the  most  common  forms  of  mahgnant  disease  affecting  the  tonsil. 
The  lympho-sarcoma  forms  a  soft,  sometimes  semi-fluctuating  tumour,  rounded 
in  form,  often  smoothly  covered  by  tensely  stretched  mucous  membrane,  and 
projecting  beyond  the  middle  line  of  the  pharynx,  interfering  more  or  less  with 
deglutition  and  respiration.  In  most  cases  the  growth  speedily  implicates  the 
lymphatic  glands  along  the  anterior  border  of  the  sterno-mastoid.  These 
tumours  may  be  loosely  encapsuled,  so  that  they  can  be  shelled  out  easily 
with  the  finger  after  the  mucous  membrane  covering  them  has  been  divided. 
Round-celled  sarcoma  infiltrates  the  neighbouring  parts  more  widely,  and 
shows  the  same  general  malignancy.  If  these  growths  are  left  without  opera- 
tion, swallowing  becomes  more  and  more  difficult,  respiration  is  impeded, 
ulceration  and  haemorrhage  may  take  place,  and  the  patient  dies  in  most  cases 
from  the  effects  of  the  local  disease,  but  sometimes  from  secondary  visceral 
growths. 

If  the  disease  is  far  advanced  and  widely  infiltrating  surrounding  parts, 
nothing  can  be  done  by  operative  means  for  the  relief  of  the  patient.  In  one 
case  of  a  malignant  tumour  of  the  tonsil,  however,  I  obtained  some  temporary 
advantage  by  removing  portions  of  the  soft  projecting  very  vascular  growth 
by  means  of  the  ecraseur.  When  the  tumour  is  stretching  the  mucous  mem- 
brane over  it  without  apparently  implicating  it,  and  when  the  whole  mass  seems 
movable  in  the  side  of  the  pharynx,  it  is  probable  that  the  tumour  is  a 
lymphadenoma  or  lympho-sarcoma,  and  it  may  then  in  many  cases  easily  be 
removed  from  the  mouth.  The  patient  must  be  well  gagged,  the  mucous 
membrane  divided  with  a  Paquelin's  cautery-knife,  and  the  mass  enucleated 
with  the  finger.  It  is  surprising  with  what  ease  and  with  how  little  htemor- 
rhage  tumours  of  this  kind,  even  when  of  considerable  size,  may  be  removed. 
Four  cases  have  been  treated  in  this  way  in  University  College  Hospital.  All 
recovered  and  were  greatly  relieved  locally,  but  in  all  speedy  recurrence  took 
place  in  the  glands  of  the  neck.  In  one  of  Barker's  cases,  the  glands  were 
removed,  and  the  patient  was  in  good  health  a  year  afterwards. 

If  the  tumour  is  too  deeply  attached  to  be  shelled  out  in  this  way,  it  may 
be  brought  more  fully  into  view  by  dividing  the  cheek  as  in  the  buccal  opera- 
tion for  removal  of  the  tongue,  but  this  rarely  gives  enough  room.  It  has 
therefore  been  attempted  in  several  cases  to  expose  the  tonsil  by  incisions  in 
the  side  of  the  neck.  Cheever  accomplished  this  by  one  incision  along  the 
anterior  edge  of  the  sterno-mastoid,  and  another  joining  it  and  passing  along 
the  lower  border  of  the  jaw.  This  method  has  been  adopted  by  Golding-Bird 
and  Chavasse,  who  made  the  second  incision  into  the  angle  of  the  mouth 
instead  of  along  the  jaw,  and  by  Haslam,  Homans  of  Boston,  and  Raymond 
Johnson,  who  employed  a  single  incision  along  the  anterior  border  of  the 
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sterno-mastoicl  from  the  ear  to  the  hyoid  bone.  Foulis  and  Czerny  recom- 
mended a  more  extensive  incision,  commencing  at  the  angle  of  the  mouth  and 
passing  downwards  to  the  angle  of  the  jaw  and  beyond  it  towards  the  tip  of  the 
great  cornu  of  the  hyoid  bone.  By  sawing  the  jaw  in  this  line  and  pulling  the 
parts  widely  asunder  the  tonsil  is  brought  very  clearly  into  view.  Mikulicz 
went  a  step  further,  and  took  away  a  portion  of  the  ascending  ramus  of  the 
jaw  without  opening  the  mouth.  The  details  of  these  operations  must  neces- 
sarily vary  with  the  seat  of  the  tumour  and  the  extent  of  the  implication  of  the 
soft  parts.  In  order  to  avoid  h?emorrhage,  the  cutting  in  the  deeper  parts  is 
best  done  with  Paquelin's  knife,  and  with  the  same  object  the  external  carotid 
has  been  tied  in  at  least  two  cases  as  a  preliminary  step  in  the  operation.  The 
results  have  not  so  far  been  very  satisfactory.  Butlin,  who  has  collected  23 
cases  of  removal  of  malignant  tumours  of  the  tonsil,  states  that  although  only 
three  died  directly  from  the  operation,  recurrence  had  speedily  taken  place  in 
the^^great  majority  of  the  survivors,  only  three  being  known  to  be  alive  and 
well  at  periods  of  four,  twelve,  and  twenty-four  months  respectively  after  the 
operation.  To  Bufclin's  list  may  be  added  at  least  four  cases  in  which  no 
recurrence  took  place  after  many  months.  Local  relief  has,  however,  followed 
many  of  the  operations,  and  doubtless,  also,  in  most,  life  was  prolonged.  The 
operation  is  evidently  justifiable  in  well  selected  cases,  and  should  be  done  as 
soon  as  the  nature  of  the  disease  is  recognised. 

DISEASES    OF    THE  PHARYNX. 

Catarrhal  Pharyngitis. — The  acute  form,  or  the  ordinary  sore  throat,  is 
too  familiar  to  every  inhaljitant  of  our  damp  and  cold  climate  to  need  any 
description.  Avoidance  of  cold,  warm  external  applications  and  steaming  the 
throat  by  means  of  an  inhaler,  usually  soon  effect  a  cure,  which  may  be 
hastened  at  the  end  by  an  alum  or  port-wine  gargle.  Chronic  catarrhal 
phariingitis  or  "  relaxed  throat  "  is  characterised  by  some  redness  and  swelling 
of  the  mucous  membrane,  often  accompanied  by  elongation  of  the  uvula.  The 
veins  of  the  mucous  membrane  are  often  enlarged  and  visible,  and  the  follicles 
slightly  increased  in  size.  There  is  an  excess  of  secretion,  usually  thick  and 
tenacious  in  character.  It  may  follow  repeated  attacks  of  acute  catarrh,  but 
is  much  more  commonly  associated  with  dyspepsia  caused  by  the  excessive 
use  of  alcohol,  tea,  or  tobacco.  It  is  aggravated  by  cold  and  damp  weather, 
and  greatly  relieved  by  warmth  and  dryness.  The  symptoms  are  usually 
worse  in  the  morning,  and  consist  in  dryness  and  uneasy  sensations  as  if  from 
the  presence  of  a  foreign  body,  with  a  constant  desire  to  clear  the  throat  by 
coughing  or  to  moisten  it  by  drinking.  The  treatment  consists  first  in 
avoiding  the  causes  above  mentioned.  If  there  is  any  tendency  to  constipa- 
tion, saline  purgatives  may  be  given.  Pepper,  mustard,  curry,  &c.,  should 
be  forbidden.  Locally,  astringent  gargles,  chloride  of  ammonium  lozenges, 
and  sprays  of  bicarbonate  of  sodium,  chloride  of  ammonium  or  alum,  or 
insufflations  of  puiv.  catechu  pallid,  will  be  found  most  useful.  Change 
of  air  to  a  warm  dry  climate  will  usually  succeed  when  other  means  have 
failed. 

Follicular  or  Granular  Pharyngitis  is  an  exaggeration  of  the  pre- 
ceding condition  characterised  by  marked  enlargement  of  the  mucous  foUicles 
of  the  pharynx.     The  chronic  catarrh  usually  extends  into  the  post-nasal 
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region  and  to  the  mucous  membrane  at  the  opening  of  the  glottis.  The 
causes  are  various,  amongst  the  most  common  being  abuse  of  alcohol  and 
tobacco,  but  chronic  dyspepsia  from  other  causes  may  predispose  to  it.  Exces- 
sive use  of  the  voice  is  also  a  frequent  cause.  The  condition  is  common  in 
scrofulous  subjects.  The  symptoms  are  those  of  ordinary  catarrhal  pharyngitis, 
increased  in  severity  and  accompanied  by  hoarseness  or  loss  of  voice,  and 
frequently  by  some  deafness  from  obstruction  of  the  Eustachian  tubes,  and 
occasionally  by  loss  of  smell.  On  examination  the  enlarged  folhcles  are  seen 
forming  rounded  or  oval  eminences  dotted  over  the  mucous  membrane,  some- 
times coalescing  and  forming  larger  elevations  or  ridges.  Small  tortuous 
dilated  veins  are  very  commonly  present.  Most  commonly  there  is  little  or 
no  excess  of  secretion,  the  throat  being  more  or  less  dry  and  glazed,  often  with 
crusts  of  dried  mucus  upon  it,  especially  visible  on  turning  the  velum  upward. 
In  another  variety  of  the  disease,  described  as  the  exudative  form,  there  is  a 
thick,  opaque,  tenacious  secretion  which  hangs  about  the  orifices  of  the  follicles 
at  the  back  of  the  pharynx.  The  freatinetit  is  often  very  unsatisfactory.  The 
avoidance  of  all  sources  of  irritation,  of  alcoholic  excess,  and  of  over-use  of  the 
voice  is  essential.  The  digestion  must  be  attended  to  and  the  bowels  kept 
regularly  open.  Locally  the  throat  may  be  sprayed  with  astringent  lotions, 
such  as  alum  or  tannic  acid,  or  may  be  painted  with  glycerine  of  tannin,  care 
being  taken  to  pass  the  brush  up  behind  the  soft  palate.  When  there  is  an 
accumulation  of  viscid  mucus  or  dry  crusts  in  the  pharynx,  sprays  through  the 
anterior  nares,  and  behind  the  palate,  give  great  relief.  The  patient  should 
learn  to  do  this  himself.  If  the  throat  is  dry,  chloride  of  ammonium  lozenges 
give  much  relief.  The  application  of  solid  nitrate  of  silver  to  the  enlarged 
follicles  is  sometimes  of  use,  and  in  extreme  cases  they  have  been  destroyed  by 
the  application  of  powerful  chemical  caustics  or  by  the  galvanic  cautery,  not 
merely  rubbed  over,  but  pushed  into  each  separate  follicle.  Cocaine  should  be 
applied  first,  and  a  little  (gr.  |-  to  ^)  of  morphia  in  powder  with  starch  blown 
over  the  part  afterwards.  If  these  severe  measures  are  adopted  only  a  few 
follicles  must  be  treated  at  a  time,  otherwise  dangerous  inflammatory  swelling 
may  result. 

Adenoid  Vegetations. — A  condition  was  first  fully  described  by  Meyer  of 
Ooponhagcn  under  the  name  of  "  follicular  hypertrophy,"  which  is  characterised 
by  a  general  overgrowth  of  the  lymphoid  follicles  situated  al:)Out  the  posterior 
nares  and  the  upper  part  of  the  pharynx.  The  condition  is  extremely 
common  in  children  and  young  adults,  and  is  especially  frequent  among  the 
inhabitants  of  cold  damp  climates.  It  is  favoured  by  any  conditions  which 
tend  to  cause  a  chronically  inflamed  and  relaxed  state  of  the  throat,  and  thus 
it  is  common  in  strumous  subjects  and  often  appears  to  result  from  measles 
or  scarlet  fever.  In  all  cases  the  lymphoid  tissue  which  is  solely  or  chiefly 
affected  is  that  which  stretches  across  the  posterior  wall  of  the  pharynx  on  a 
level  with  the  orifices  of  the  Eustachian  tubes.  This  becomes  transformed 
into  a  soft  spongy  cushion,  or  even  into  a  mass  of  polypoid  vegetations  which 
may  completely  block  the  posterior  nares.  The  condition  can  be  recognized 
by  posterior  rhinoscopy  (p.  587),  or  more  readily  by  passing  the  index  finger 
above  the  soft  palate.  The  sijmptoms  are  for  the  most  part  the  result  of 
obstruction  to  nasal  respiration,  and  are  thus  identical  with  those  produced  by 
chronic  enlargement  of  the  tonsils  (p.  70.5).  The  two  conditions  are  indeed 
frequently  associated,  and  in  any  case  of  enlarged  tonsils  in  which  the  signs 
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of  nasal  obstruction  are  pronounced,  the  presence  of  adenoids  should  be 
suspected.  Deafness  is  very  commonly  the  result  of  chronic  catarrh  of  the 
Eustachian  tubes,  the  orifices  of  which  are  in  close  relation  with  the 
diseased  area.  Suppuration  in  the  middle  ear  is  by  no  means  an  uncom- 
mon complication.  Lastly,  it  may  be  pointed  out  that  a  condition  of 
follicular  hypertrophy,  insufficient  to  cause  nasal  obstruction  and  possibly 
not  associated  with  deafness,  may  still  be  of  importance  as  a  source  of 
unhealthy  absorption,  which  is  evidenced  by  obstinate  glandular  enlargement 
in  the  neck. 

The  treaiment  of  the  slighter  cases  should  consist  in  attention  to  the 
general  health  and  the  use  of  astringent  injections  into  the  nose.  Except  in 
the  very  slightest  forms,  any  local  treatment  other  than  removal  of  the  adenoid 
vegetations  by  operation  is  generally  useless.  For  this  purpose  various  kinds 
of  forceps,  curettes  and  ring-knives  have  been  invented.  Lowenberg's  forceps 
are  largely  employed,  and  Grottstein's  curette  will  be  found  a  most  efficient 
insti'ument.  The  operation  is  performed  as  follows  : — Chloroform  is  adminis- 
tered in  amount  sufficient  just  to  produce  unconsciousness,  but  on  no  account 
must  the  aufesthetie  be  pushed  to  deep  insensibility,  or  the  risk  of  blood 
entering  the  larynx  is  greatly  increased.  The  child  being  drawn  to  the  end 
of  the  table,  so  that  the  head  hangs  slightly  over  it,  a  Mason's  gag  is  inserted 
on  the  left  side,  the  Surgeon  standing  on  the  right. 

If  the  tonsils  are  enlarged  these  are  first  removed.  The  curette  is  then 
passed  up  behind  the  soft  palate  and  is  drawn  firmly  from  above  downwards 
over  the  pharynx  several  times,  so  as  to  scrape  the  vegetations  from  its 
posterior  wall.  After  the  bulk  of  the  growths  has  in  this  way  been  removed, 
the  nail  of  the  index  finger  will  be  found  most  useful  in  detaching  the  smaller 
fragments,  especially  at  the  sides,  which  are  liable  to  escape.  The  bleeding  is 
often  very  profuse,  but  in  the  majority  of  cases  it  quickly  ceases.  The  blood 
is  prevented  from  entering  the  larynx  by  repeatedly  sponging  out  the  pharynx, 
but  especially  by  keeping  the  head  slightly  dependent  and  turned  well  on  to 
the  right  side  so  that  the  blood  collects  in  tlxe  cheek.  If  the  bleeding  is  un- 
usually free  the  pressure  of  a  sponge  will  almost  certainly  arrest  it,  and  it  has  very 
rarely  been  found  necessary  to  plug  the  posterior  nares.  After  the  operation 
the  child  should  be  kept  indoors  for  two  or  three  days,  beyond  which  no  after 
treatment  is  necessary.  The  cure  is  usually  permanent  if  the  removal  of  the 
adenoid  vegetations  has  been  thorough. 

Erysipelatous  Pharyngitis  is  occasionally  met  with.  It  is  characterised 
l)y  an  invasion  and  subsequent  constitutional  disturbance,  like  that  of  erysipelas, 
(Vol.  I.,  p.  945),  with  enlargement  of  the  glands  under  the  jaw.  The  mucous 
membrane  is  of  a  brilliant  red  colour,  and  considerably  swollen.  There  is 
great  pain  in  swallowing,  and  severe  or  fatal  dyspnoea  may  follow  from  oedema 
of  the  glottis.  The  prognosis  in  these  cases  is  always  grave.  The  treatmeni 
consists  in  the  external  application  of  heat,  the  local  application  of  a  strong 
solution  of  perchloride  of  iron  or  nitrate  of  silver,  and  steaming  the  throat. 
The  strength  must  be  maintained  by  liquid  food  and  stimulants.  Should 
dyspnoea  occur,  the  larynx  or  trachea  should  be  opened  at  once. 

Diffuse  Cellulitis  of  the  Submucous  Tissue  of  the  Pharynx  or 
Phlegmonous  Pharyngitis  is  a  very  rare  affection,  arising  occasionally 
from  injury,  but  in  other  cases  without  evident  cause.  It  commences  with 
redness,  swelling,  and  pain  in  swallowing,  but  the  serious  nature  of  the  case  is 
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sooa  shown  by  the  great  elevation  of  temperature  and  severe  constitutional 
disturbance.  Oedema  of  the  glottis  sets  in  early.  The  disease  is  very  fatal. 
After  death  the  areolar  tissue  around  the  pharynx  and  larynx  will  be  found 
soaked  in  pus  and  sometimes  gangrenous.  The  treatment  is  very  unsatisfactory. 
Scarification  of  the  wall  of  the  pharynx  may  be  of  use  if  there  is  great 
(Edematous  swelling,  after  which  a  solution  of  perchloride  of  iron  (oO  per 
cent.)  may  be  painted  on.  Heat  and  moisture  must  be  applied  externally. 
Laryngotomy  or  tracheotomy  may  be  required  at  any  moment.  As  long  as  the 
patient  can  swallow,  fluid  nourishment  and  stimulants  must  be  freely 
administered. 

Acute  Retropharyngeal  Abscess  is  occasionally  met  with  in  young 
children,  usually  under  two  years  of  age.  The  suppuration  occurs  in  the 
loose  areolar  tissue  between  the  pharynx  and  the  prevertebral  muscles,  and  is 
independent  of  disease  of  the  cervical  vertebrae.  Bilton  Pollard,  who  has 
lately  called  especial  attention  to  this  affection  in  young  children,  refers  to 
the  observation  of  Edmund  Simon,  that  the  plexus  of  lymphatics  in  the 
retropharyngeal  tissue  terminates  in  two  lymphatic  glands  which  lie  one 
*  on  each  side  of  the  middle  line.  The  view  that  the  suppuration  commences 
in  these  glands  secondarily  to  some  unhealthy  condition  of  the  neighbouring 
mucous  surfaces  is  a  very  probable  one  ;  and  is  supported,  as  Pollard  points 
out,  by  the  unilateral  position  of  the  pus  in  most  cases  ;  whilst  the  age  at 
which  acute  retropharyngeal  abscess  is  common  harmonises  with  Simon's 
statement  that  the  glands  disappear  after  the  third  year.  The  sijmpfoms  are 
fever  with  considerable  constitutional  disturbance,  interference  with  deglutition 
and  respiration,  alteration  in  the  voice,  and  glandular  enlargement  in  the 
neck.  On  examination  of  the  back  of  the  pharynx  with  the  index  finger  an 
elastic  or  actually  fluctuating  swelling  will  readily  be  detected. 

Treatment. — In  oi'der  that  the  abscess  may  be  treated  aseptically.  Pollard 
recommends  that  it  be  opened  in  the  neck  at  the  posterior  l)order  of  the  sterno- 
mastoid  in  the  manner  adopted  in  cases  of  chronic  retropharyngeal  abscess 
resulting  from  caries  of  the  yertebrte  (see  p.  50),  care  being  taken  that  a 
drainage  tube  is  introduced  well  into  the  cavity.  The  incision  should  be  an 
inch  in  length,  and  commence  at  a  point  on  the  posterior  border  of  the  steruo- 
mastoid  an  inch  below  the  mastoid  process.  The  objection  to  opening  the 
abscess  into  the  pharynx  is  not  nearly  so  great  as  in  cases  of  chronic  retro- 
pharyngeal abscess  due  to  spinal  disease,  and  if  the  symptoms  are  urgent  this 
should  be  done,  unless  the  means  for  carrying  out  the  other  operation  are  at 
hand.  A  free  vertical  opening  should  be  made  with  a  sharp-pointed  bistoury 
properly  protected.    Urgent  dyspnoea  is  an  indication  for  tracheotomy. 

Syphilitic  Affections  of  the  Pharynx  have  already  been  described  (Vol.  I., 
p.  11");)).  The  consequences  of  extensive  syphilitic  ulceration  may,  however, 
be  alluded  to  here,  as  they  occasionally  call  for  surgical  interference.  As  the 
ulcers  heal  the  pharynx  may  contract  so  that  deglutition  becomes  difficult, 
fluids  only  being  able  to  pass.  In  such  cases  some  relief  may  occasionally  be 
given  by  careful  division  of  some  of  the  tight  cicatricial  bands  which  narrow 
the  fauces,  followed  by  the  passage  of  bougies.  Sometimes  the  soft  palate 
becomes  adherent  to  the  posterior  wall  of  the  pharynx,  completely  shutting  off 
the  nasal  cavity.  For  this  condition  nothing  can  be  done,  as  it  is  impossible 
to  set  the  soft  palate  free,  and  an  opening  through  it  would  only  add  to  the 
patient's  discomfort. 
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Tumours  are  occasionally  met  with  in  the  retropharyugeal  areolar  tissue, 
giving  rise  to  the  same  swelling,  difficulty  in  respiration  and  deglutition,  and 
lateral  projection,  as  are  caused  by  abscess  of  this  region.  These  growths  are 
mostly  malignant,  and  speedily  prove  fatal.  Polifpi  in  the  pharynx  usually  come 
down  from  the  nasal  cavities,  but  sometimes  spring  from  the  inside  of  this 
canal  on  one  or  other  of  its  margins.  They  are  usually  malignant,  and  grow 
with  great  rapidity,  eventually  causing  death  from  obstruction  to  deglutition 
and  respiration.  The  so-oaMed  fibrous  poJi/pus  pi'ojecting  from  the  base  of  the 
skull  into  the  pharynx  has  already  been  described  (p.  596).  Epithelioma  of 
the  pharynx  has  occasionally  been  met  with  (Fig.  753).  This  form  of 
the  disease,  which  is  of  rare  occurrence,  does  not  differ  from  similar  growths 
elsewhere. 

DISEASES   OF   THE  CESOPHAGUS. 

In  discussing  the  diseases  of  the  oesophagus  it  will  be  most  convenient 
to  consider  first  the  diseases  that  may  affect  that  canal,  most  of  which 
cause  narrowing  of  its  lumen  and  consequent  dysphagia,  and  subsequently  to 
describe  the  symptoms  and  treatment  of  stricture  of  the  oesophagus  in  general. 

Congenital  Malformations  are  very  rare,  the  most  common  being  a 
communication  between  the  oesophagus  and  the  trachea  which  is  incompatible 
Avith  life.  Congenital  fistulfe  and  diverticula  have  also  been  met  with,  and 
oases  have  been  recorded  of  difficulty  in  swallowing  existing  from  an  early  age 
to  adult  life,  and  proved  after  death  to  have  been  due  to  narrowing  of  the 
upper  end  of  the  oesophagus.  Complete  atresia  may  also  occur,  and  may  be 
associated  with  a  fistulous  communication  between  the  oesophagus  below  the 
occlusion  and  some  part  of  the  air  passages,  usually  the  trachea. 

Inflammatory  Affections  of  the  (Esophagus  are  not  common,  except  as 
the  result  of  injury  or  the  swallowing  of  corrosive  fluids.  Chronic  catarrh, 
Avith  enlargement  of  the  mucous  glands,  is  said  to  occur  in  spirit-drinkers. 
Superficial  ulceration  may  then  take  place,  and  has  been  known  to  give  rise  to 
somewhat  profuse  hgemorrhage.  Chronic  catarrh  is  usually  accompanied  by 
some  muscular  liypertrophy.  The  symptoms  of  this  condition  are  too  indefinite 
to  allow  of  accurate  diagnosis,  and  the  pathological  appearances  have  been 
observed  in  patients  who  died  from  other  causes.  It  is  possible,  however,  that 
long-continued  catarrh  may  be  a  cause  of  simple  stricture. 

Varices  of  the  oesophageal  veins  in  cases  of  chronic  alcoholism,  usually 
with  well-marked  cirrhosis  of  the  liver,  have  occasionally  been  described. 
The  veins  of  the  lower  end  of  the  oesophagus  have  been  chiefly  affected.  The 
symptom  produced  by  such  a  condition  is  haeraatemesis,  which  has  been  known 
to  prove  fatal. 

Ulceration  of  the  (Esophagus  may  be  simple,  syphilitic,  tuberculous,  or 
malignant,  all  of  which  are  rare  except  the  last.  Simple  ulceration  is  most 
commonly  traumatic,  arising  from  the  impaction  of  a  foreign  body  or  from 
swallowing  a  corrosive  fluid.  It  may  in  rare  cases  arise  as  a  consequence  of 
chronic  catarrh.  Chronic  ulceration  of  the  same  nature  as  that  occurring  in 
the  stomach  is  said  to  occur  in  the  cesophagns  at  the  cardiac  end,  but  this  is 
somewhat  doubtful.  The  cBsophagus  may,  however,  be  implicated  in  a  gastric 
ulcer,  and  the  cardiac  orifice  thus  narrowed.  Syphilitic  and  tuberculous 
ulceration  are  both  decidedly  uncommon,  though  several  such  cases  have  been 
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recorded.  Perforation  of  the  oesophagus,  as  the  result  of  ulceration,  very 
seldom  occurs  except  in  malighant  disease.  All  forms  of  ulceration  tend  to 
cause  narrowing  of  the  canal.  In  the  malignant  form  this  is  the  result  of  the 
cancerous  growth  surrounding  the  tube  ;  in  the  other  varieties  it  is  due  to 
cicatricial  contraction  as  healing  takes  place.  The  symptoms  of  ulceration  of 
the  oesophagus  are  pain  and  difficulty  in  swallowing,  usually  referred  to  some 
definite  spot.  The  patient  may  occasionally  bring  up  blood.  The  diagnosis 
of  one  form  of  ulceration  from  another  must  always  be  uncertain.  Little  can 
be  done  in  the  way  of  treatment  beyond  supporting  the  patient's  strength  by 
the  administration  of  fluid  nourishment.  If  there  is  any  reason  to  suspect 
ulceration  great  caution  should  be  exercised  in  passing  a  bougie,  lest  the 
diseased  coats  be  perforated.  If  the  ulceration  be  not  malignant  the  signs  of 
stricture  of  the  oesophagus  manifest  themselves  as  the  sore  heals. 

Diverticula  from  the  (Esophagus  are  occasionally  met  with.  According 
to  Zenker  and  Von  Ziemssen  they  are  of  two  kinds,  one  being  due  to  pressure 
from  within,  and  the  other  to  traction  from  without.  The  former  are  not 
common  :  they  are  formed  by  a  protrusion  of  the  mucous  membrane  through 
the  muscular  coat,  usually  rather  in  the  lower  end  01  the  pharynx  than  in  the 
oesophagus.  The  pouch  thus  formed  has  varied  in  the  recorded  cases  from 
the  size  of  a  hazel-nut  to  that  of  a  child's  head.  It  is  always  situated  behind, 
lying  between  the  vertebrae  and  the  oesophagus,  and  extending  downwards 
along  the  spine,  in  some  cases  reaching  even  to  the  bifurcation  of  the  trachea. 
The  development  of  the  sac  is  very  slow,  some  of  the  recorded  cases  having 
lasced  for  ten  or  even  twenty  years  before  giving  rise  to  serious  symptoms. 
The  symptoms  produced  by  these  diverticula  are  due  to  the  distension  of  the 
sac  with  food,  by  which  the  oesophagus  is  pressed  upon  and  deglutition  inter- 
fered with  to  such  an  extent  as  even  to  cause  death.  "When  the  sac  is  dis- 
tended with  food  it  forms  a  swelling  on  each  side  of  the  neck,  in  which  a 
gurgling  may  be  felt  on  manipulation.  By  firm  pressure  the  food,  sometimes 
in  a  more  or  less  advanced  stage  of  putrefaction,  may  be  forced  back  into  tlie 
pharynx.  In  some  cases  the  patients  have  learned  to  do  this  for  themselves, 
and  by  repeatedly  emptying  the  sac  and  attempting  to  swallow  again,  have 
managed  to  get  down  sufficient  food  to  maintain  life.  A  bougie  passed  down 
the  throat  commonly  enters  the  pouch,  and  can  be  moved  about  in  it ;  great 
care  must,  however,  be  used  if  a  divertfculum  is  suspected,  lest  the  instrument 
be  forced  through  its  wall.  The  causes  of  these  diverticula  are  very  uncertain. 
They  have  been  met  with  most  commonly  after  the  age  of  30.  They  are  not 
connected  with  narrowing  of  the  gullet  below.  It  is  probable  that  they  are 
due  to  some  congenital  weakness  or  malformation  of  the  part.  Until  recently 
the  frralmrnf  of  this  rare  condition  was  most  unsatisfactory.  Owing  to  the 
difficulty  of  avoiding  the  entrance  to  the  pouch,  it  is  almost  impossible  to  feed 
the  patient  by  means  of  a  tube,  and  therefore  gastrostomy  has  been  performed 
in  cases  in  which  starvation  was  imminent.  During  the  last  few  years,  how- 
ever, the  suggestion  of  Kcinig — to  remove  the  pouch  and  close  the  opening — 
has  been  successfully  put  into  practice  by  Von  Bergmann,  Kocher  and  Butlin. 
Biitlin's  patient  was  a  man,  forty-seven  years  of  age,  who  presented  tlie 
characteristic  symptoms  of  an  oesophageal  pouch.  The  operation  was  carried 
out  on  the  lines  adopted  by  Von  Bergmann.  An  incision  was  made  along 
the  anterior  border  of  the  left  sterno-mastoid  from  the  hyoid  bone  nearly 
to  the  sternum.  The  omo-hyoid  and  superior  thyroid  artery  were  then  divided 
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and  the  carotid  sheath  drawn  outwards.  "  The  larynx  was  rotated  on  its  long 
axis  by  drawing  forward  the  left  ala  of  the  thyroid  cartilage  with  blunt  hooks, 
so  that  the  pharynx  was  separated  from  its  bed  and  its  posterior  surface  pre- 
sented towards  the  left  side."  The  pouch  was  next  freed  from  its  surround- 
ings and  a  probe  passed  into  it  from  the  mouth.  The  slightly  constricted 
neck  was  then  cut  through  and  the  opening  closed  with  eight  fine  silk  sutures. 
An  oesophageal  tube  was  passed  into  the  stomach,  and  the  wound  filled  with 
iodoform  gauze,  the  extremities  only  being  sutured.  The  tube  was  removed 
on  the  same  evening  on  account  of  the  distress  which  it  occasioned,  and  the 
patient  fed  by  the  mouth.  From  the  3rd  to  the  13th  day  a  little  liquid  food 
escaped  from  the  wound.  The  patient  was  perfectly  well  a  year  after  the 
operation,  and  "  could  swallow  all  kinds  of  food  without  discomfort." 

The  funnel-shaped  diverticula  due  to  traction  from  without  are  smaller. 
They  are  commonly  seated  near  the  bifurcation  of  the  trachea,  in  the  anterior 
wall.  They  are  caused  by  the  contraction  following  inflammatory  processes 
outside  the  oesophagus,  such  as  the  inflammation  of  a  bronchial  gland.  They 
are  of  little  consequence,  and  give  rise  to  no  serious  symptoms,  unless  a  foreign 
body  should  happen  to  lodge  in  the  pouch,  and  there  set  up  inflammation  and 
ulceration.    Their  presence  has  only  been  recognized  after  death. 

Simple  Tumours  of  the  (Esophagus  are  rare  and  usually  assume  a 

polypoid  form.  Fibromata  or  myofibromata 
have  most  frequently  been  met  with,  but  Klebs 
states  that  lipoma  and  myxoma  have  also  been 
observed. 

Sarcoma  of  the  (Esophagus  is  extremely 
rare.  No  example  of  the  disease  had  been 
bi'onght  before  the  Pathological  Society  of 
London  until  1889,  since  which  time  three 
specimens  have  been  exhibited,  by  Targett, 
L.  Shaw  and  Rolleston. 

Carcinoma  of  the  (Esophagus  is  by  no 
means  uncommon.  It  occurs  chiefly  in  three 
situations — at  the  upper  end  of  the  gullet,  impli- 
cating also  the  lower  part  of  the  pharynx  behind 
the  larynx,  about  the  middle  opposite  the  bifur- 
cation of  the  trachea,  and  at  the  cardiac  end  ; 
but  it  has  been  met  with  in  all  parts  of  the 
canal.  In  at  least  70  per  cent,  of  the  cases 
the  disease  assumes  the  form  of  squamous 
carcinoma,  and  this  is  almost  invai'iably  the 
case  when  it  is  seated  at  the  upper  part.  At 
Fig.  753.— caiciiioiiia  of  Gisopiiagus.    the   lower  end  glandular  carcinoma  is  more 

common.  A  few  rare  cases  of  glandular  carcinoma 
(scirrhous  or  more  rarely  encephaloid),  apparently  originating  from  the  mucous 
glands,  have  been  met  with  in  other  parts  of  the  canal.  All  forms  of  carcinoma 
tend  to  spread  round  the  tube,  and  thus  diminish  and  finally  occlude  its 
lumen,  giving  rise  to  the  symptoms  of  stricture  of  the  oesophagus.  Ulceration 
occurs  sooner  or  later,  and  may  lead  to  ^perforation  into  the  pleural  cavity  or 
the  trachea  according  to  the  situation  of  the  growth,  or  a  large  vessel  may  be 
opened,  causing  haemorrhage.    In  the  great  majority  of  cases,  however,  death 
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occurs  from  starvation  before  the  local  disease  is  sulBciently  advanced  to 
cause  these  complications.  Secondary  growths  are  rare  except  in  the  lym- 
phatic glands.  In  a  case  in  University  College  Hospital,  however,  secondary 
growths  occurred  in  several  bones  as  well  as  in  the  lymphatic  glands  and 
lung.  Spontaneous  fracture  occurred  in  the  humerus  on  each  side,  and  in 
one  clavicle.  Microscopic  examination  showed  the  primary  tumour,  which 
was  seated  a  little  below  the  larynx,  to  be  a  glandular  carcinoma.  The  further 
symptoms  and  treatment  will  be  discussed  with  stricture  of  the  oesophagus. 

Stricture  of  the  (Esophagus  and  Dysphagia. — The  characteristic 
feature  of  all  forms  of  oesophageal  obstruction  is  that  the  patient  is  conscious 
of  the  fact  that  the  bolus  of  food  after  leaving  the  pharynx  is  arrested  at  some 
point  on  its  way  to  the  stomach.  He  will  usually  indicate  the  point  with  his 
finger  externally,  and  often  with  great  accuracy.  Dysphagia  may  be  due  to 
three  classes  of  causes  :  first,  to  conditions  unconnected  with  any  actual 
narrowing  of  the  oesophagus  ;  secondly,  to  nervous  or  spasmodic  sti'icture  ; 
and  thirdly,  to  organic  stricture. 

Conditions  producing  Dysphagia  independently  of  Stricture. — 
These  are  numerous,  and  may  be  divided  as  follows  : — 

1.  Tumours  connected  with  the  Pharynx. — Putting  out  of  considera- 
tion tumours  of  the  tonsils,  which  would  always  be  readily  discovered,  poJi/pus 
of  the  pharynx  may  hang  down  and  offer  obstruction  to  the  passage  of  food. 
In  all  polypoid  growths  connected  with  the  pharynx  (which  are  exceedingly 
rare)  the  nature,  connexions,  &c.,  of  the  growth  may  be  made  out  by  drawing 
the  tongue  well  forward,  keeping  it  fixed  with  a  spatula,  and  passing  the  finger 
well  down  behind  the  root  of  the  organ  ;  the  pharynx  can  thus  be  explored, 
even  below  the  root  of  the  epiglottis,  without  much  difficulty.  Aiscess  may 
exist  between  the  posterior  wall  of  the  pharynx  and  the  spine,  or  a  retro- 
pharjitiijeal  tumour,  as,  for  instance,  a  sarcomatous  growth,  may  be  developed 
from  the  bodies  of  the  vertebrae,  and  push  the  pharynx  forwards.  The  eye  is 
often  deceived  in  these  cases,  failing  to  detect  the  existence  of  an  enlargement 
at  the  back  of  the  pharynx  ;  but  the  finger  readily  recognizes  it.  In  the  case 
of  abscess  there  is  fluctuation,  and  the  dysphagia  will  be  removed  by  opening 
the  abscess  and  letting  out  the  contents  ;  and  the  solid,  or  semi-solid  and 
soft,  or  other  feel  of  a  tumour  in  this  situation  will  suggest  its  probable 
nature.  Diverticula  from  the  upper  end  of  the  oesophagus  or  lower  end  of 
the  pharynx  (p.  71o),  are  also  a  rare  cause  of  dysphagia.  Angular  curvature 
forwards  of  the  cervical  spine  projecting  into  the  pharynx  has  been  recorded 
as  causing  dysphagia. 

2.  Morhid  Conditions  of  the  larynx. — OEdema  about  the  back  of  the 
epiglottis,  or  ulceration,  and  thickening  of  the  mucous  membrane,  dependent 
upon  syphilis  or  tubercle,  or  oedema  about  the  rima  glottidis,  may  give  rise 
to  a  tendency  for  liquids  to  pass  into  the  air-passages,  and  thus  occasion  a 
serious  impediment  in  swallowing,  the  difficulty  being  attended  with  a  feeling 
of  spasm  and  suffocation.  By  passing  the  finger  down  behind  the  root  of  the 
tongue,  the  state  of  the  parts  can  sometimes  be  felt,  and  the  actual  condition  can 
readily  be  ascertained  by  the  use  of  the  laryngoscope  ;  but  the  combination  of 
dysphagia  with  a  suffocative  fit,  and  these  probably  associated  with  laryngeal 
cough,  are  the  chief  points  in  the  diagnosis. 

;!.  Tumours  in  the  Neck  outside  the  (Esophagus. — Enlai'ged  glands 
or  a  carotid  aneurism,  developing  posteriorly,  as  has  been  known  to  occur 
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with  the  internal  carotid  artery  ;  or  a  tumour  connected  with  the  thyroid  body, 
tightly  bound  down  by  the  sterno-mastoid  muscles  and  cervical  fascia,  may,  by 
pressing  on  the  oesophagus,  give  rise  to  dysphagia.  In  all  cases  where  that 
symptom  is  complained  of,  the  neck  should  be  examined  carefully  for  tumours, 
which  will  generally  be  very  readily  detected,  especially  when  the  difficulty  has 
existed  for  some  time,  and  there  is  much  emaciation. 

4.  Aneurism  of  the  Innominate  Artery. — When  this  disease  has  risen 
into  the  root  of  the  neck  it  is  easily  recognizable  ;  but  in  certain  cases  it  develops 
first  in  a  direction  backwards,  and  then  one  of  the  earlier  symptoms  is 
dysphagia.  Indeed,  the  patient  may  suffer  but  little  from  any  other  symptom, 
and  may  apply  to  the  Surgeon  for  relief  from  it  alone,  quite  unconscious  of 
the  existence  of  any  serious  disease.  The  diagnosis  will  be  effected  by  careful 
attention  to  the  symptoms  described  at  p.  IGl  et  seq.  In  such  a  case,  much 
danger  might  be  incurred  by  passing  a  bougie  into  the  oesophagus,  under  the 
impression  that  stricture  existed  :  for  the  point  of  the  instrument  might 
perforate  the  sac  of  the  aneurism,  and  so  give  rise  to  instant  death. 

5.  Aneurism  of  the  Aorta,  whether  of  the  fusiform  or  the  sacculated 
variety,  may  give  rise  to  difficulty  of  deglutition  by  pressure  on  the  gullet. 
In  this  case,  also,  there  is  great  danger  of  the  aneurismal  sac  being  pierced  by 
an  instrument  passed  down  for  the  purpose  of  ascertaining  the  existence  of 
stricture.  The  presence  of  the  symptoms  of  intrathoracic  aneurism,  described 
at  p.  153  et  seq.,  will  determine  the  diagnosis. 

6.  Intrathoracic  Tumours,  such  as  enlarged  bronchial  glands,  or  sarco- 
matous and  other  growths,  projecting  from  the  thoracic  spine  into  the  posterior 
mediastinum,  may  compress  the  oesophagus.  In  such  cases  the  diagnosis  is 
very  difficult.  It  is  difficult  enough  to  determine  the  existence  of  a  tumour, 
but  still  more  so  to  distinguish  it  from  a  consolidated  aneurism  ;  but  dulness 
on  percussion,  and  dyspnoea  with  dysphagia,  together  with  hxed  pain  in  or  to 
one  side  of  the  spine,  with  neuralgia  down  the  arms  or  up  the  side  of  the 
head,  and  a  dilated  condition  of  the  superficial  veins  of  the  chest,  are 
the  signs  on  which  we  chiefly  rely  in  diagnosing  the  existence  of  a 
tumour. 

7.  Dislocation  of  the  Sternal  End  of  the  Clavicle  Backwards, 

whether  traumatic,  or  produced  in  consequence  of  excessive  lateral  curvature 
of  the  spine,  may  give  rise  to  difficulty  of  deglutition.  Of  the  latter  kind 
there  is  one  case  recorded  by  Astley  Cooper,  in  which  the  sternal  end  of  the 
clavicle  so  obstructed  the  passage  of  food,  that  the  patient  was  brought  into  a 
condition  of  extreme  danger.  Davie,  of  Bungay,  under  whose  care  the 
woman  was,  sawed  off  tiie  sternal  end  of  the  clavicle,  and  thus  completely 
relieved  her. 

8.  Impaction  of  a  Foreign  Body  in  the  Gullet. — Although  a  foreign 
body,  such  as  a  piece  of  bone,  or  the  setting  of  artificial  teeth,  generally  lies 
across  the  gullet  in  such  a  manner  as  to  be  easily  felt  with  a  probang,  there  are 
cases  in  which  it  becomes  so  lodged  in  the  canal  as  to  escape  detection. 
I  once  saw  a  man  who  was  said  to  have  swallowed  a  piece  of  gutta-percha, 
with  which  he  had  endeavoured  to  construct  an  artificial  masticatory  apparatus 
for  himself.  A  Surgeon  who  examined  him  a  few  days  afterwards  failed 
to  detect  any  foreign  body.  Inabihty  to  swallow  solids  came  on,  and  when 
I  saw  him  six  months  afterwards,  the  question  was,  whether  the  foreign 
body  wa,s  still  impacted  in  the  oesophagus,  or  whether  the  symptoms  arose 
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from  damafre  inflicted  on  that  tube.  I  examined  the  oesophagus  carefully,  but 
failed  to  discover  the  existence  of  any  foreign  body.  I  thought  that  the 
oesophagus  had  been  injured  in  some  way,  and  that  probably  epithelioma  was 
developing.  One  day,  while  at  dinner,  the  patient  suddenly  vomited  a  large 
quantity  of  blood,  and  fell  down  dead.  On  examination,  we  found  that  the 
piece  of  gutta-percha  was  imbedded  in  the  wall  of  the  oesophagus,  and  that  the 
ulceration  of  the  mucous  membrane  caused  by  its  presence  had  opened  some 
vessel — which,  we  could  not  ascertain  (it  was  not,  however,  either  the  carotid 
artery  or  the  jugular  vein) — thus  giving  rise  to  the  sudden  hsemoiThage  which 
had  caused  the  patient's  death.  The  surface  of  the  gutta-percha  which 
looked  into  the  cesophagus,  being  constantly  covered  over  by  mucus,  and  being 
protected,  as  it  were,  by  a  rim  of  swollen  mucous  membrane,  had  allowed  the 
bougie  to  pass  easily  without  its  presence  being  detected. 

i).  Paralysis  of  the  Muscles  of  Beglutition  occurs  occasionally  as  a 
sequel  of  diphtheria,  and  in  the  rare  affection  of  the  medulla  known  as 
labio-glosso-pharyngeal  paralysis,  but  this  is  hardly  to  be  confounded  with 
obstruction  of  tlie  oesophagus. 

In  the  Diagnosis  of  stricture  of  the  oesophagus  it  is  necessary  to  bear 
these  conditions  in  mind,  and  if  possible  to  exclude  them  before  proceeding  to 
examination  of  the  gullet  by  means  of  a  bougie. 

Hysterical  or  Spasmodic  Stricture  is  met  with  chiefly  in  females  under 
twenty-five,  though  it  may  occur  in  older  persons  of  the  hysterical  tempera- 
ment. It  is  possible  for  it  to  occur  without  any  evident  organic  disease, 
but  I  believe  that  simple  uncomplicated  hysterical  stricture  is  very  rare.  In 
the  majority  of  instances  it  will  be  found  to  be  dependent  upon  some  simple 
condition,  such  as  chronic  inflammation  of  the  ]iharyngeal  mucous  membrane, 
or  follicular  inflammation  about  the  epiglottis  and  posterior  part  of  the  larynx. 
The  disease  in  many  cases  is  supposed  to  have  been  occasioned  by  the 
swallowing  of  a  foreign  body,  which  after  many  mouths  is  still  thought  to  be 
impacted.  This  is  almost  always  erroneous.  The  foreign  body  may  have 
been  swallowed,  and  may  have  been  the  starting-point  of  the  slight  inflamma- 
tion or  ulceration  that  occasions  the  dysphagia,  but  it  has  long  since  dis- 
appeared, leaving  merely  a  series  of  troublesome  consequences  in  its  train. 
The  obstruction  is  generally  high  up  in  the  pharynx,  rather  than  in  the 
(Esophagus  ;  being  produced  by  the  contraction  of  the  constrictor  muscles. 
The  dysphagia  is  intermittent  ;  when  the  patient's  m^ind  is  allowed  to  dwell 
long  on  the  afTection,  and  she  becomes  anxious  about  it,  then  the  difficulty  is 
greatly  increased  ;  whilst  at  other  times,  when  her  thoughts  are  diverted 
from  it,  food  passes  easily.  It  will  be  found  also,  in  these  cases,  that  on 
attempting  to  pass  a  large  bougie,  its  progress  will  at  first  be  resisted,  but, 
l)y  gently  pressing  upon  the  stricture,  the  instrument  will  soon  pass  easily. 

Organic  Stricture,  as  before  stated,  maybe  fibrous  or  cancerous.  Fibrous 
Slrictiire  is  in  the  great  majority  of  cases  due  to  the  contraction  of  a  scar 
resulting  from  injury  or  from  the  swallowing  of  corrosive  fluids.  It  is  said  in 
very  rare  cases  to  be  a  consequence  of  chronic  catarrh,  or  of  syphilitic  or 
tuberculous  ulceration.  At  the  cardiac  orifice  it  may  be  due  to  the  con- 
traction caused  by  the  healing  of  a  chronic  ulcer  of  the  stomach.  Cancerous 
Str/cfure  is  more  common  than  fibrous.  The  nature  of  the  growth  has 
already  been  dcvscribed  (p.  714). 

Organic  stricture,  whether  fibrous  or  cancerous,  is  characterised  by  a 
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progressively  increasing  difficulty  in  swallowing,  often  unaccompanied  by  pain. 
At  first  the  difficulty  occurs  only  with  somewhat  large  solid  masses  ;  then  the 
patient  can  only  swallow  soft  or  finely  divided  substances  ;  then  fluids  pass 
■with  difficulty,  and  finally  complete  obstruction  sets  in,  and  unless  relieved 
the  patient  dies  of  starvation.  If  the  obstruction  is  some  way  down,  the 
oesophagus  commonly  becomes  dilated  above  it,  and  a  pouch  is  thus  formed, 
which  may  contain  some  ounces  of  fluid.  Small  quantities  are  thus  apparently 
swallowed,  but  after  a  short  time  are  returned.  Sometimes  the  regurgitated 
fluid  is  brought  up  suddenly  with  some  force,  as  if  squirted  up  rather  than 
vomited.  It  may  thus  come  out  partly  through  the  nose.  The  matter 
brought  up  shows  evidence  of  not  coming  from  the  stomach,  being  still 
alkaline,  if  so  when  swallowed.  By  auscultation  along  the  back  Avhile  the 
patient  swallows  a  mouthful  of  water,  it  is  sometimes  possible  to  ascertain  the 
point  at  which  the  downward  passage  of  the  fluid  is  arrested.  A  harsh  cough, 
with  hoarseness  or  aphonia,  is  sometimes  met  with,  probably  from  irritation  of 
the  recurrent  laryngeal  nerve.  The  patient  may  suffer  much  from  accumulation 
about  the  glottis  of  mucus,  which  he  can  neither  bring  up  nor  swallow. 
Occasionally  much  discomfort  may  be  caused  by  flatus  rising  from  the 
stomach  into  the  oesophagus  below  the  stricture. 

In  the  Diagnosis  of  Organic  Stricture  it  is  necessary  to  determine  first 
the  presence  of  the  stricture,  and  secondly,  if  possible,  whether  it  be  fibrous  or 
cancerous.  The  other  causes  of  dysphagia  having  been  excluded  if  possible, 
the  presence  of  the  organic  stricture  may  be  determined  by  examining  the 
canal  with  a  bougie. 

To  pass  an  oesophagus-bougie  the  Surgeon  should  stand  before  the  patient, 
who- should  be  seated.  The  bougie  should  be  softened  in  warm  water  and 
greased  with  glycerine.  The  head  must  be  inclined  slightly  forwards  ;  if  it  is 
thrown  back  the  larynx  is  pressed  against  the  spine,  and  the  bougie  will  not 
pass  readily.  The  obstruction  thus  caused  is  easily  mistaken  for  a  stricture. 
The  instrument  before  being  passed  may  be  slightly  curved,  and  it  must  be 
guided  down  the  pharynx  by  the  forefinger  passed  into  the  mouth.  It  com- 
monly causes  retching  and  some  dyspnoea  as  it  passes  the  glottis.  There  is 
no  fear  of  passing  the  bougie  even  when  small  into  the  larynx  by  mistake,  as 
the  point  of  the  instrument  is  directed  towards  the  posterior  wall  of  the 
pharynx.  After  the  point  of  the  instrument  has  passed  the  glottis,  the  patient 
will  breathe  more  easily,  and  it  may  then  be  steadily  jjassed  onwards.  If  an 
obstruction  is  met  with  the  bougie  may  be  gently  and  steadily  pressed  against 
it,  but  if  it  does  not  readily  yield  a  smaller  instrument  must  be  tried,  and  so 
on  until  one  passes  if  that  be  possible. 

The  facts  ascertained  by  the  use  of  the  bougie  are  the  seat  and  degree  of 
the  stricture.  It  may  also  furnish  some  evidence  as  to  the  nature  of  the 
disease.  If  it  gives  the  sensation  of  passing  over  a  rough  irregular  surface, 
and  if  when  no  force  has  been  used  blood  is  found  on  the  bougie  or  is  brought 
up  afterwards,  this  would  suggest  the  existence  of  a  mahgnant  growth,  but  the 
absence  of  these  signs  by  no  means  proves  that  the  stricture  is  fibrous. 

The  diagnosis  may,  however,  be  made  by  attention  to  the  following  points. 
In  siinple  stricture  there  is  probably  a  history  of  the  cause,  such  as  injury, 
swallowing  caustic  fluids,  or  possibly  of  syphilitic  ulceration  in  the  pharynx. 
A  stricture  in  a  patient  below  30  is  probably  not  cancerous.  Slow  develop- 
ment of  the  obstruction  is  in  favour  of  a  flbrous  stricture.    In  cancerous 
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stricture,  the  disease  occurs  after  30,  and  iu  men  more  often  than  in  women. 
It  develops  rapidlj',  the  history  seldom  extending  beyond  six  months  when  the 
case  is  first  seen.  J3lood  and  pus  may  be  brought  up  with  the  regurgitated 
matter.  The  mass  formed  by  the  tumour  may  sometimes  be  felt  in  the  neck, 
and  enlargement  of  the  lymphatic  glands  is  commonly  present.  The  diagnosis 
will,  however,  of  ten  be  uncertain,  especially  when  it  is  remembered  that  epithe- 
lioma may  commence  in  a  scar  in  the  oesophagus  as  in  other  parts  of  the  body. 
The  electric  (nsopliaijoscopc  does  not  appear  to  be  of  much  practical  utility. 

The  Treatment  of  a  stricture  of  the  oesophagus  will  depend  upon  its 
nature.  In  the  hjisterkat.  variety,  the 
occasional  introduction  of  a  full-sized 
bougie,  the  application  of  belladonna  to 
the  neck,  and  anti-hysterical  treatment 
generally,  iron,  aloetics,  assafoetida  in 
large  doses,  douches,  and  diverting  the 
patient's  mind,  are  the  means  to  be 
employed. 

In  the  treatment  of  organic  stricture 
care  must  be  taken  to  maintain  the 
patient's  strength  by  proper  feeding. 
Finely  minced  meat,  strong  soups,  raw 
eggs,  and  soft  2:)uddings  should  be  given 
so  long  as  the  patient  can  swallow  them. 
As  the  difficulty  becomes  greater,  so  that 
even  liquids  can  be  taken  only  slowly  and 
in  small  quantities,  it  becomes  necessary 
to  feed  the  patient  through  a  gum  elastic 
tube  passed  beyond  the  stricture. 

When  feeding  by  a  tube  becomes 
necessary,  it  has  been  recommended  to 
tie  it  permanently  in  position.  This, 
however,  prevents  the  swallowing  of  the 
saliva  and  causes  considerable  irritation 
where  it  lies  agaiust  the  larynx.  To 
obviate    this,    Charters    Symonds  has  Fis-75i.-Epitiu4i.M,KiniTiiai,vnxaii.iaisoi,iiagu.s 

'  causing  .stricture. 

successfully  used  a  gum  elastic  tube,  about 

six  inches  in  length  and  the  size  of  a  No.  10  or  12  catheter,  the  upper  end  of 
which  is  funnel-shaped,  so  as  to  rest  upon  the  stricture.  To  the  edges  of  the 
funnel  two  silk  threads  are  attached  and  brought  out  at  the  mouth  by  which 
the  tube  can  easily  be  removed  when  necessary.  It  is  passed  by  means  of  a 
common  bougie  inserted  into  the  funnel.  In  one  of  Symonds's  cases  the  man 
wore  the  tube  for  eight  months  after  natural  deglutition  liad  become  impossi- 
ble, swallowing  easily  through  it.  It  was  changed  about  once  in  two  weeks 
unless  it  became  choked.  Although  the  stricture  was  malignant  the  presence 
of  the  tube  did  not  seem  to  aggravate  the  disease. 

When  feeding  by  a  tube  is  impossible,  the  patient  may  still  be  kept  alive 
for  some  weeks  by  nutritive  enemata,  but  unless  relieved  by  operation  in- 
evitably dies  before  long  of  starvation. 

In  the  treatment  of  the  stricture  much  will  depend  upon  its  degree  and 
nature.    In  simple  cicatricial  strictures,  if  not  very  extensive  or  very  narrow. 
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much  maybe  done  by  the  repeated  passage  of  conical  bougies,  which  the  patient 
may  be  taught  to  use  for  himself.  In  this  way  he  may  succeed  in  keeping 
the  canal  patent  ;  but  should  he  neglect  the  treatment  a  relapse  speedily 
follows.  In  introducing  bougies  into  the  stricture  there  is  often  a  good  deal 
of  difficulty,  more  particularly  when  the  constriction  commences  suddenly  and 
the  oesophagus  is  dilated  above  it.  This  may,  however,  be  overcome  in  most 
cases  by  patience  and  care.  Besides  the  simple  dilatation  by  bougies,  various 
other  modes  of  treatment  analogous  to  those  adopted  in  stricture  of  the  urethra 
have  been  tried  with  more  or  less  success.  I  have  in  some  cases  seen 
temporary  benefit  result  from  the  use  of  a  catheter,  surrounded  by  a  tube  of 
vulcanized  india-rubber,  which  admitted  of  dilatation  by  the  injection  of 
water  or  air  when  introduced  through  the  stricture  ;  or  from  the  employment 
of  a  tubular  instrument,  by  passing  a  long  small-sized  bougie  through  the 
constriction,  and  then  slipping  over  it  a  gum  elastic  catheter  with  a  rounded 
terminal  aperture.  It  is  needless  to  observe  that,  in  the  treatment  of  stricture 
of  the  oesophagus  with  bougies,  no  force  should  be  used,  lest  the  walls  of  the 
canal  be  perforated. 

Various  instruments  have  also  been  invented  for  mechanical  dilatation  by 
separation  of  metal  blades  by  a  screw  action,  but  the  results  obtained  by  their 
use  have  not  as  a  rule  been  satisfactory.  Internal  division  of  tlie  stricture 
by  a  concealed  knife  passed  through  it  has  also  been  attempted.  Gross 
collected  18  cases  in  which  this  operation  was  performed.  Of  these  2  died  of 
peritonitis,  2  from  the  effects  of  complete  division  of  the  oesophagus,  1  from 
hemorrhage,  and  1  from  pleurisy  ;  and  of  the  survivors  only  3  seemed  to  be 
really  benefited.  In  three  cases  of  simple  stricture  at  the  cardiac  orifice 
Loreta  dilated  i  lie  lower  end  from  an  opening  made  in  the  stomach,  which 
was  closed  at  once  ;  all  recovered.  Kendal  Franks  has  collected  18  other 
cases,  including  one  of  his  own,  in  which  this  so-called  "  retrograde  dilata- 
tion "  has  been  practised  with  very  satisfactory  results.  If  other  means  fail, 
as  they  most  commonly  do,  the  operation  of  gastrostomy  must  be  performed 
as  in  malignant  stricture  ;  there  is  a  fair  hope  of  thus  restoring  the  patient  to 
tolerable  health,  especially  in  cases  of  cicatricial  strictures  after  swallowing 
caustics  in  children.  In  two  such  cases  Glutton  and  Morgan  were  able  subse- 
quently to  dilate  the  stricture  and  allow  the  gastric  fistula  to  close. 

In  a  case  in  which  Eve  performed  oesophagotomy  for  the  removal  of  a 
Symonds's  tube  which  had  become  impacted  in  a  fibrous  stricture,  the  latter 
was  freely  divided  with  a  most  satisfactory  result. 

In  malignaut  sfrkiure  a  Symonds's  tube  has  in  some  instances  been  used 
with  success  (p.  719),  but  in  most  cases  the  passage  of  a  long  oesophageal  tube 
is  required,  and  should  be  continued  as  long  as  plenty  of  nourishing  food  can 
be  administered  through  it.  Sooner  or  later  this  treatment  generally  becomes 
impossible  on  account  of  the  contraction  of  the  stricture,  or  the  pain  or 
hsemorrhage  caused  by  the  passage  of  the  instrument.  Under  these  circum- 
stances the  choice  lies  between  the  use  of  nutritive  enemata  and  the  perform- 
ance of  gastrostomy  as  proposed  by  Sedillot.  By  Gadrostonvj  is  meant 
making  a  fistulous  opening  into  the  stomach  by  which  food  can  be  directly 
introduced.  If  this  operation  is  to  take  its  place  as  a  useful  means  of 
treatment,  it  should  be  performed  as  soon  as  any  real  difficulty  occurs  in 
feeding  the  patient  with  a  tube,  and  before  he  is  reduced  to  a  hopeless 
condition  by  prolonged  starvation.    By  the  use  of  enemata  I  have  known 
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life  i3rolonged,  by  a  frail  tenure  it  is  true,  for  many  weeks.  In  such  cases  it 
is  an  interesting  physiological  fact  that,  although  the  patients  may  continue 
to  be  moderately  well  nourished,  and  do  not  feel  the  pangs  of  hunger,  they 
suffer  excessively  from  thirst. 

Operation  of  Gastrostomy. — The  object  of  the  operation  is  to  expose 
the  stomach,  and  to  make  a  fistulous  opening  in  that  part  of  it  which  is 
naturally  in  contact  with  the  abdominal  wall,  and  uncovered  by  the  ribs.  The 
operation  consists  of  three  stages  : — 1.  The  exposure  of  the  stomach  ;  2.  Its 
adhesidn  to  the  lips  of  the  incision  in  the  abdominal  wall  ;  3.  The  making  of 
an  opening  into  it.  The  area  to  be  exposed  is  not  large,  and  corresponds 
externally  to  the  cartilages  of  the  eighth,  ninth,  and  tenth  ribs  ;  above  and 
internally  it  is  bounded  by  the  lower  edge  of  the  liver.  In  the  contracted 
state  of  the  stomach  the  pylorus  lies  immediately  to  the  right  of  the  middle 
line  ;  it  is  advisable,  therefore,  to  make  the  incision  as  far  to  the  left  as  can 
conveniently  be  done.  I^abbe  recommends  an  incision  about  an  inch  and  a 
quarter  to  an  inch  and  a  half  in  length,  parallel  to  the  left  costal  cartilages, 
and  one  inch  from  their  borders,  terminating  below  at  an  imaginary  line 
drawn  between  the  most  prominent  points  of  the  convexities  of  the  two  ninth 
cartilages.  This  incision  will  be  found  to  divide  a  few  fibres  of  the  external 
oblique  and  notch  the  edge  of  the  rectus  ;  beneath  this  is  the  expansion  from 
the  internal  oblique  and  the  upper  fibres  of  the  transversalis,  under  which  lie 
the  transversalis  fascia  and  the  peritoneum.  Howse,  who  has  had  great  ex- 
perience in  this  operation,  recommends  a  somewhat  longer  incision  in  the  same 
direction,  commencing  about  one  inch  and  a  half  from  the  middle  line.  When 
the  sheath  of  the  rectus  is  exposed  he  holds  the  wouud  widely  open,  and  makes 
a  vertical  incision  in  it  a  little  way  from  its  outer  margin.  The  fibres  of  the 
muscle  are  then  separated  with  the  handle  of  the  scalpel,  and  the  posterior 
layer  of  the  sheath  and  peritoneum  is  also  divided  vertically.  The  fibres  of  the 
rectus  thus  exert  a  sphincter-like  action  on  the  opening  when  the  wound  is 
healed.  In  whichever  way  the  abdominal  wall  is  divided,  all  Ijleeding  must 
be  carefully  arrested  before  the  peritoneal  cavity  is  opened.  On  dividing  the 
peritoneum  the  stomach  may  present  at  the  wound,  and  may  be  grasped  with 
the  fingers  and  drawn  out.  If  it  is  not  at  once  seen  the  finger  must  be  intro- 
duced and  the  lower  border  of  the  liver  felt  for,  immediately  below  which  will 
lie  the  stomach.  When  the  stomach  is  felt,  it  may  be  drawn  up  into  the 
wound  by  the  fingers,  if  possible,  if  not,  by  a  pair  of  ring-forceps  ;  vulsellum- 
forceps  must  on  no  account  be  used.  If  the  omentum  presents  in  the  wound, 
it  should  be  drawn  gently  downwards  until  the  stomach  comes  into  view. 
The  only  viscus  which  can  be  mistaken  for  the  stomach  is  the  transverse  colon, 
the  lefD  end  of  which  may  present  in  the  wound.  The  stomach  can  be  recog- 
nized by  the  thickness  of  its  walls  and  the  extent  and  smoothness  of  its  surface. 
The  next  step  is  to  secure  it  to  the  opening.  This  is  best  done  by  carbolized 
silk  sutures  passed  through  the  serous  and  muscular  coats  only.  This  is  easily 
accomplished  by  gently  pinching  the  coats,  of  the  stomach  between  the  finger 
and  thumb,  when  the  mucous  coat  will  be  felt  to  slip  away,  leaving  the  other 
two  in  the  grasp  of  the  fingers.  A  series  of  six  or  eight  sutures  is  passed  in 
such  a  way  as  to  include  a  circular  area  of  the  stomach  about  an  inch  and  a 
half  in  diameter.  Each  end  of  each  suture  is  then  separately  threaded  on  a 
needle,  brought  out  through  the  whole  thickness  of  the  abdominal  wall  at  a 
i-hort  distance  from  the  edges  of  the  incision,  and  the  ends  knotted  together 
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over  small  pieces  of  gauze.  The  ends  of  the  opening  in  the  abdominal  wall 
are  closed  by  one  or  two  sutures  previously  inserted,  and  finally,  a  fine  con- 
tinuous stitch  is  inserted  in  such  a  way  as  to  approximate  the  serous  coat  of 
the  stomach  to  the  skin,  leaving  exposed  an  area  of  the  former  equal  in  size 
to  a  shilling.  In  the  centre  of  this  two  silk  sutures  about  a  third  of  an  inch 
apart  are  inserted  ;  the  ends  of  these,  which  are  left  long  and  not  knotted, 
serve  as  guides  to  the  stomach  when  it  is  subsequently  opened.  This  method 
of  suturing,  which  differs  only  slightly  from  that  recommended  by  Howse,  has 
been  variously  modified.  Thus  Greig  Smith  passes  a  continuous  circular 
suture,  which  is  left  projecting  in  loops  at  short  intervals.  Each  loop  is 
threaded  on  a  needle,  brought  out  through  the  abdominal  wall,  and  drawn 
tight  over  a  piece  of  indiarubber  tube  slipped  through  it.  Some  operators 
have  dispensed  with  the  use  of  sutures  by  passing  two  hare-lip  pins  through 
the  wall  of  the  stomach,  transversely  to  the  direction  of  the  wound. 

After  the  operation  a  small  quantity  of  beef-tea  may  be  introduced  into  the 
stomach  with  the  finest  aspirator-needle  if  the  patient  is  very  exhausted,  and 
this  may  be  repeated  daily,  but  if  the  strength  is  fairly  good  he  should  be 
nourished  for  the  next  four  or,  if  possible,  five  days  by  nutritive  enemata. 
By  that  time  the  stomach  will  have  formed  firm  adhesions,  and  may  safely  be 
opened.  This  is  done  by  gently  drawing  forward  the  two  silk  sutures  already 
in  position  and  puncturing  the  stomach  between  them  with  a  sharp  tenotome. 
The  opening  should  be  large  enough  to  admit  a  No.  10  india-rnbber  catheter, 
which  may  be  secui'ed  by  twisting  the  silk  stitches  round  it.  At  first  only 
milk  or  pancreatized  food  should  be  introduced,  but,  as  the  stomach  becomes 
stronger,  minced  meat,  bread,  and  other  food  may  be  used. 

The  risk  of  peritonitis  has  been  very  greatly  diminished,  first  by  the  adoption 
of  the  method  of  operating  in  two  stages,  and  secondly  by  the  use  of  antiseptics. 
The  advantage  of  delaying  the  opening  till  firm  adhesions  have  formed  is 
clearly  shown  by  the  statistics  published  by  C.  L.  Vitringa,  who  has  collected 
altogether  the  records  of  1.55  cases  of  gastrostomy.  From  these  he  shows  that 
before  the  introduction  of  antiseptic  treatment  55  per  cent,  of  the  patients 
died  directly  from  the  operation,  but  since  that  period  the  death-rate  has  been 
reduced  to  27  per  cent.  If  the  antiseptic  cases  are  divided  into  those  in 
which  the  opening  was  made  into  the  stomach  at  the  time  of  the  operation 
and  those  in  which  it  was  delayed  till  adhesions  had  formed,  we  find  the 
death-rate  was  53  per  cent,  in  the  former  and  only  17"5  per  cent,  in  the  latter. 
In  many  cases,  although  the  patient  does  not  die  directly  from  the  operation, 
life  is  but  little  prolonged  by  it,  as  the  stomach  seems  unable  to  resume  its 
functions.  This  most  commonly  has  happened  in  cases  of  malignant  stricture, 
in  which  the  operatioir  has  been  deferred  till  the  patient  was  in  the  last  stage  of 
exhaustion.  This  is  clearly  shown  by  the  statistics  collected  by  Gross  of  167 
cases  in  which  the  operation  was  performed  for  malignant  stricture.  Of  these 
117  died  within  the  first  month,  49  directly  fi-om  the  operation,  28  more  died 
under  ten  months,  and  only  1  survived  a  year.  In  such  cases  the  advantages 
and  the  dangers  of  the  operation  must  be  laid  fairly  before  the  patient,  but  it 
is  not  the  duty  of  the  Surgeon  to  urge  him  to  submit  to  it. 

In  cicatricial  strictures,  on  the  other  hand,  when  death  from  starvation  is 
otherwise  inevitable,  the  Surgeon  is  justified  in  advising  the  operation.  Gross 
has  collected  .37  cases  of  this  kind.  Of  these  20  died  within  a  month,  11 
directly  from  the  operation.    Of  the  remaining  17,  9  survived  to  the  fourth 


THE  LAR YNGOSCOPE. 


723 


year,  in  1  the  record  was  incomplete,  and  7  were  living  at  tlic  time  of  the 
report.  In  a  case  of  this  kind  operated  on  by  Trendelenburg,  the  patient  was 
alive  and  well  many  years  after  the  operation.  He  took  food  by  masticating 
it  thoroughly  and  then  blowing  it  from  his  mouth  into  the  stomach  through  a 
tube  fitted  to  the  cannula. 

In  many  cases  a  good  deal  of  trouble  has  been  occasioned  after  the  operatiou 
by  the  escape  of  gastric  juice  from  the  tistula.  This  causes  gi'eat  irritation  of 
the  surrounding  skin,  apparently  by  a  process  of  digestion,  it  is  best  avoided 
by  not  making  a  larger  opening  than  is  absolutely  necessary.  In  the  vertical 
incision  adopted  by  Howse  the  sphincter-like  action  of  the  fibres  of  the  rectus 
tends  in  great  measure  to  prevent  this  complication.  Should  the  skin  become 
sore  it  may  be  relieved  by  being  washed  with  an  alkaline  solution  and  protected 
by  vaseline. 

In  a  few  cases  oesophagostomy,  or  making  a  fistulous  opening  in  the 
gullet  below  the  obstruction,  has  been  practised  instead  of  gastrostomy.  The 
operation  is  performed  in  the  same  way  as  for  removal  of  a  foreign  body 
(Vol.  I.,  p.  845),  a  tube  being  inserted  through  which  food  can  be  adminis- 
tered. Gross  has  collected  21  cases  of  malignant  stricture  treated  in  this  way. 
Only  four  recovered  from  the  operation,  and  all  these  died  within  six  months. 
Of  five  cases  of  simple  strictm-e  treated  by  this  method  none  recovered.  It  is 
evident,  therefore,  that  this  operation  is  not  preferable  to  gastrostomy. 

(Esophagectomy,  or  excision  of  the  cancerous  2)ortion  of  the  oesophagus, 
can  be  practised  only  in  the  early  stages  of  the  growth,  before  it  has  formed 
any  adhesions  to  important  parts,  and  only  when  the  disease  is  seated  at  the 
upper  extremity  of  the  oesophagus.  It  was  suggested  by  Billroth,  and  first 
successfully  performed  by  Czerny  in  1877.  Since  then  the  operation  has  been 
performed  in  five  other  cases.  Of  the  six,  three  died  directly  from  the  opera- 
tion, and  of  the  survivors  all  died  within  a  year,  of  recurrence. 

In  the  later  stages  of  mahguaut  stricture  of  the  upper  part  of  the  oesophagus, 
traclwotomij  occasionally  becomes  necessary,  from  implication  of  the  glottis  or 
larynx. 

DISEASES   OP   THE  LARYNX. 

The  larynx  may  be  the  seat  of  a  great  variety  of  morbid  conditions.  Acute 
inflammation,  oedema,  and  follicular  inflammation  ;  ulcerations  and  chronic 
thickenings  of  the  mucous  membrane  ;  inflammation  and  necrosis  of  its  car- 
tilages ;  and  the  formation  of  tumours  or  polypoid  growths  in  its  interior, 
may  all  occu)'. 

Laryngoscope. — It  is  of  the  utmost  importance  in  the  diagnosis,  and  for 
tne  proper  treatment  of  these  affections,  that  a  view  should  be  obtained  of  the 
parts  that  are  the  seat  of  disease.  This  can  be  done  only  by  means  of  the 
Laryngoscope.  The  introduction  of  this  instrument  into  practice  and  its 
perfection  have  been  a  work  of  time.  It  appears  to  have  been  invented  and 
first  used  in  1829,  by  Babingtou,  who,  under  the  term  "  Glottiscope,"  described 
ail  instrument  consisting  of  a  small  mirror  fixed  to  a  wire  shank,  which,  being 
placed  against  the  palate  whilst  the  tongue  was  held  down,  enabled  him  to 
view  the  glottis  and  upper  part  of  the  larynx  ;  more  especially  when  he 
illuminated  these  parts  by  throwing  reflected  light  upon  them  from  a  mirror 
held  iu  his  left  hand.    Listen,  Trousseau,  and  Avery  all  made  attempts  in  the 
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same  direction.  It  was,  however,  tlie  celebrated  singer  Garcia,  who,  in' 1854, 
by  throwing  tlie  sun's  rays  into  the  back  of  his  mouth  from  a  mirror  held  in 
his  left  hand,  and  then  introducing  a  dentist's  reflector  into  his  mouth,  saw 
the  image  of  his  own  larynx  and  studied  its  movements  in  the  reflection  of 
the  looking-glass.  But  it  is  undoubtedly  to  Czermak:  that  the  merit  is  due  of 
having  been  the  first,  in  1857,  to  apply  laryngoscopy  to  the  study  and 
diagnosis  of  diseases  of  the  larynx. 

The  laryngoscope  essentially  consists  of  two  instruments,  a  reflector,  which 
may  be  attached  by  a  spectacle-frame  or  an  elastic  band  to  the  Surgeon's  fore- 
head, and  a  mirror  (Fig.  755),  which  is  held  in  his  right  or  left  hand,  accord- 
ing to  circumstances.  The  patient  sits  with  his  back  to  a  good  light ;  that  of 
the  sun  does  very  well  if  it  can  be  obtained,  but  usually  artificial  light  has  to  be 
employed.  This  may  be  obtained  from  a  lamp,  the  flame  of  which  should  be 
a  little  above  the  level  of  the  patient's  ear.  The  Surgeon,  facing  the  light, 
arranges  the  reflector  in  such  a  way  that,  whilst  both  he  and  the  patient  are 


in  easy  positions,  a  well  defined  circle  of  light  covers  the  patient's  mouti). 
If,  as  in  many  arrangements,  the  reflector  be  over  one  eye  of  the  Surgeon,  he 
must  so  place  it  that  he  sees  clearly  through  the  hole  in  the  centre,  and  can 
consequently  employ  both  eyes  in  examining  the  throat.  The  patient  now 
having  the  head  very  slightly  inclined  backward,  opens  his  mouth  and  puts 
out  his  tongue.  The  Surgeon  grasps  the  tip  of  the  tongue  gently  between 
the  forefinger  and  thumb  of  his  left  hand,  covered  by  a  cloth  or  pocket- 
handkerchief.  He  must  be  careful  not  to  drag  on  the  tongue,  but  merely  to 
hold  it  steady,  supporting  it  underneath  and  keeping  it  from  being  hurt  by 
the  lower  teeth,  by  the  forefinger  passed  across  its  under  surface.  He  now 
takes  the  small  mirror  and  warms  it  over  the  lamp,  so  that  the  patient's 
breath  may  not  condense  on  it  and  obscure  the  image  of  the  larynx.  Having 
warmed  it  till  he  sees  the  cloud  of  condensed  moisture  from  the  lamp  dis- 
appear, he  tests  it  against  his  own  cheek  to  feel  that  it  is  not  too  hot,  and 
then  introduces  it  in  the  following  way  :  The  handle  being  held  like  a  pen, 
and  rather  to  the  left  side  of  the  patient's  mouth,  the  mirror  is  passed  in 
carefully,  having  its  surface  parallel  to  the  dorsum  of  the  tongue,  until  the 
tip  of  the  uvula  rests  on  its  back,  and  is  pushed  slightly  backwards  and  up- 
wards by  it.  Care  must  be  taken  in  doing  this  that  the  reflecting  surface 
does  not  touch  the  tongue,  and  that  the  mirror  is  not  passed  so  I'ar  as  to  touch 
the  back  of  the  ]Dharynx,  which  in  most  patients  would  cause  an  effort  at 
swallowing.  The  mirror  being  in  the  position  above  described,  the  Surgeon 
will,  if  he  see  anytliing,  view  the  back  of  the  pharynx  reflected  on  its  surface  ; 
but,  by  gently  and  steadily  raising  his  hand,  so  as  to  render  the  angle  formed 
by  the  surface  of  the  mirror  with  the  patient's  body  about  half  a  right  angle, 
he  will  bring  the  opening  of  the  glottis  into  view.  By  raising  the  hand  still 
a  little  further,  he  can  examine  the  epiglottis  and  the  root  of  the  tongue.  It 
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must  be  remembered  that  the  image  thus  produced  is  reversed  in  the  antero- 
posterior direction,  the  parts  that  appear  anterior  on  the  mirror  being-  really 
posterior  ;  while  in  the  transverse  direction  there  is  no  reversal. 

When  the  Surgeon  requires  both  hands,  as  in  the  application  of  caustics  or 
in  the  removal  of  growths  or  foreign  bodies,  the  patient  must  be  made  to  hold 
his  own  tongue,  or  it  must  be  held  by  an  assistant.  The  Surgeon  then  holds 
the  small  mirror  in  his  left  hand,  and  the  instrument  he  is  using  in  the  throat 
in  his  right.  Sometimes  all  view  of  the  larynx  is  obscured  by  the  patient 
obstinately  arching  the  tongue  in  the  mouth.  It  must  then  be  held  down  by 
a  spatula.  In  some  patients,  the  fauces  are  so  irritable  that  the  slightest  touch 
causes  violent  retching.  This  may  be  completely  ovei'come  by  painting  the 
fauces  with  a  20  per  cent,  solution  of  cocaine  about  five  minutes  before  the 
examination  is  made,  or  by  using  a  spray  of  a  4  per  cent,  solution.  If 
cocaine  be  not  at  hand,  the  irritability  may  be  allayed  by  sucking  ice  for  a 
short  time. 

Laryngitis. — Inflammation  of  the  larynx  occurs  both  in  adults  and  in 
children,  though  more  commonly  in  the  former,  from  exposure  to  cold,  and 
various  other  causes.  Laryngitis  may  not  only  be  of  an  acute  or  a  chronic 
kind,  but  the  acute  form  likewise  presents  two  distinct  varieties,  according  to 
the  parts  affected,  the  cause  from  which  it  arises,  and  the  condition  of  consti- 
tution in  which  it  occurs  :  in  one,  the  true  Acute  Catarrhal  Laryngitis, 
the  inflammation  is  seated  chiefly  in  the  mucous  membrane  ;  in  the  other,  the 
(Edematous  Laryngitis,  the  aflection  extends  to  the  submucous  areolnr 
tissue,  within  and  around  the  larynx. 

In  all  inflammatory  affections  of  the  larynx,  whether  acute  or  chronic, 
there  is  danger  to  life  ;  the  narrow  chink  of  the  glottis  rapidly  becomes 
occluded,  and  asphyxia  consequently  results.  This  may  happen  either  by  the 
swelling  of  loose  folds  of  mucous  membrane  alwut  the  upper  opening  of  the 
glottis  ;  from  membranous  exudation  upon  the  vocal  cords  ;  or  by  the  occur- 
rence of  spasm  in  the  larynx.  Indeed,  there  is  usually  more  or  less  spasm 
conjoined  with  all  the  acute  inflammatory,  affections  of  this  part  ;  and  the 
spasm,  superadded  to  already  existing  mechanical  occlusion,  is  a  common 
cause  of  death.  The  spasms  do  not  at  first  recur  oftener  than  at  intervals  of 
half  an  hour  or  an  hour  ;  but  as  the  disease  advances  they  become  more 
frequent,  and  in  any  one  of  them  the  patient  may  be  carried  off.  This  freedom 
from  permanent  occlusion  commonly  occurs  in  cases  of  laryngitis  ;  and  the 
immediate  cause  of  death  in  the  majority  of  instances  appears  to  be  spasm, 
conjoined  with  defective  arterialization  of  the  blood,  which  causes  congestion 
of  the  lungs  and  convulsions. 

Acute  Catarrhal  Laryngitis  may  arise  from  exposure  to  cold,  from 
violent  strains  of  the  vocal  apparatus,  or  from  extension  of  catarrh  from  the 
nose  or  pharynx.  It  is  most  common  in  adult  males,  but  may  occur  in 
children.  One  attack  predisposes  to  another.  The  mucous  membrane  only 
being  affected,  the  symptoms  are  not  indicative  of  such  marked  interference 
with  respiration  as  is  met  with  in  the  oedematous  form  of  the  disease.  There 
are  dryness  of  the  throat  and  hoarseness,  with  pain  varying  from  mere 
tickling  to  a  severe  sense  of  constriction.  Occasionally  there  are  pain  and 
tenderness  on  pressing  upon  the  larynx,  more  especially  about  the  pomum 
Adanii.  The  voice  is  at  first  harsh  and  rough,  then  stridulous,  and  finally 
may  be  completely  lost  ;  there  may  be  some  pain  and  difficulty  in  deglutition. 
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In  simple  catarrhal  laryngitis  there  is  rarely  any  serious  dyspnoea  or  spasm, 
but  in  children  there  may  be  considerable  difficulty  in  respiration,  especially  if 
the  glottis  becomes  covered  with  dried  mucus  during  sleep.  There  is  expecto- 
ration of  frothy  mucus,  sometimes  tinged  with  blood,  and  the  act  of  coughing 
is  accompanied  by  considerable  pain.  With  the  laryngoscope  the  intensely 
injected  state  of  the  mucous  membrane  of  the  larynx  can  be  seen  ;  but  this  is 
not  accomplished  without  difficulty,  partly  from  the  irritability  of  the  fauces, 
and  partly  from  the  large  amount  of  tenacious  mucus  which  usually  surrounds 
the  glottis.  In  very  severe  cases  the  inflammation  may  extend  to  the  sub- 
mucous tissue,  and  be  accompanied  by  exudation  into  the  loose  areolar  tissue, 
and  the  symptoms  then  gradually  merge  into  those  of  the  cedematous  form  of 
laryngitis  presently  to  be  described. 

Treatment. — The  patient  should  be  placed  in  a  warm  atmosphere,  which 
should  be  kept  moist  by  steam  carried  into  the  room  from  the  spout  of  a 
kettle.  This  is  especially  important  in  children,  to  prevent  the  drying  of  the 
mucus  during  sleep.  Hot  fomentations  may  be  applied  to  the  throat,  and  the 
patient  should  be  made  to  inhale  the  steam  from  a  pint  of  hot  water,  to 
which  a  teaspoonful  of  compound  tincture  of  benzoin  has  been  added.  A  free 
purge  will  generally  be  found  useful  at  the  onset  of  the  attack,  and  should 
there  be  much  pain  and  cough  small  doses  of  opium  should  be  administered. 
Should  symptoms  of  dyspnoea  appear,  indicating  a  tendency  for  the  inflamma- 
tion to  assume  the  cedematous  form,  more  active  measures  must  be  adopted, 
which  will  be  described  with  that  affection. 

Acute  (Edematous  Laryngitis  may  arise  as  an  intensification  of  simple 
catarrhal  inflammation,  as  an  independent  affection  by  extension  from  neigh- 
bouring parts,  or  as  a  complication  of  various  chronic  affections  of  the  larynx. 
In  many  cases  it  seems  to  be  erysipelatous  in  character,  occurring  as  the 
result  of  exposure  to  the  impure  air  of  crowded  hospitals,  to  sewer  gas,  or 
to  the  specific  infection  of  erysipelas.  In  fact,  it  appears  to  be  at  times 
epidemic,  and  in  its  pathological  conditions  to  resemble  closely  phlegmonous 
erysipelas  of  the  part,  the  mucous  membrane  becoming  red,  pulpy,  and  swollen, 
and  the  submucous  tissue  infiltrated  with  sero-purulent  fluid.  Q^dematous 
laryngitis  is  occasionally  met  with  in  fevers,  especially  in  scarlet  fever,  and  it 
is  predisposed  to  in  some  cases  by  Bright's  disease.  It  is  most  commonly  met 
with  in  adults,  being  very  rare  before  the  age  of  eighteen.  The  symptoms  are 
usually  well  marked.  The  fauces  are  reddened,  dusky,  and  swollen  ;  difficulty 
in  swallowing  is  often  an  early  and  prominent  symptom,  and  continues 
throughout  ;  dyspnoea,  often  of  a  spasmodic  character,  then  appears,  the  lips 
becoming  livid,  the  nostrils  dilated,  the  features  pale  and  bedewed  with 
perspiration,  the  eyes  watery  and  bloodsliot,  and  the  respiratory  muscles  are 
called  into  violent  action  ;  gasping  efl^orts  at  breathing  and  sudden  fits  of 
increased  difficulty  in  inspiration  come  on  ;  at  the  same  time  the  pulse  is  feeble, 
though  it  continues  rapid  ;  and,  unless  efficiently  relieved,  the  patient  will 
speedily  sink.  The  voice  is  at  first  hoarse,  but  is  speedily  lost,  and  there  may 
be  some  tenderness  about  the  larynx.  The  dyspnoea  is  usually  peculiar  in 
character  in  the  intervals  between  the  spasms.  Inspiration  is  always  more 
or  less  difficult,  as  the  swollen  pai'ts  fall  together  in  a  valve-like  manner  over 
the  opening  of  the  glottis.  Expiration,  on  the  other  hand,  may  be  compara- 
tively easy.  The  fatal  result  is  ft-equently  due  directly  to  spasm.  The  spasms 
come  on  early,  and  are  very  apt  to  be  brought  on  by  speaking  or  swallowing  ; 
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but  as  the  disease  advances  the  dyspnoea  becomes  more  continuous,  until 
stupor  at  length  supervenes,  and  speedily  terminates  in  death.  There  is 
usually  well-marked  febrile  disturbance.  If  the  finger  be  passed  over  the  back 
of  the  tongue  the  rigid  swollen  epiglottis  may  be  distinctly  felt.  Laryngoscopic 
examination  shows  the  epiglottis  forming  a  red  semi-trans- 
parent roll,  usually  bent  upon  itself  transversely.  It  may 
completely  conceal  the  parts  beneath,  but  in  many  cases  the 
cederaatous  aryteno-epiglottidean  folds  may  be  seen  on 
each  side.  It  is  rarely  possible  to  obtain  a  view  of  the 
cords. 

The  (Edematous  infiltration  in  this  form  of  laryngitis  is 
confined  principally  to  the  submucous  areolar  tissue  around 
the  epiglottis,  in  the  aryteno-epiglottidean  folds,  and  over 
the  arytenoid  cartilages.  In  these  situations  the  tissue  is 
distended  with  an  abundant  inflammatory  exudation,  of  an 
opalescent  appearance,  so  that  the  swollen  membrane  may 
almost  completely  occlude  the  rima  glottidis  (Fig.  75G).  It 
is  a  pathological  fiict  of  much  importance  that  the  effusion 
never  extends  below  the  true  vocal  cords,  being  limited  at 
this  point  by  the  direct  adhesion  of  the  mucous  membrane 
to  the  subjacent  fibrous  tissue,  without  the  intervention  of  ^.j,,  ,oH_Acute, 
any  loose  areolar  tissue.  tEdemaoftheGiotus. 

Diagnosis. — It  is  of  great  importance  to  recognize  edema- 
tous laryngitis  early,  and  not  to  confound  it  with  simple  catarrhal  inflammation. 
The  laryngoscope  is  of  the  greatest  use  in  arriving  at  a  correct  diagnosis.  It  is 
somewhat  difficult  to  use  in  these  cases,  especially  if  there  I)e  much  dyspnoea, 
but  supposing  even  a  momentary  glance  be  obtained  of  the  opening  of  the 
glottis,  the  condition  depicted  in  Fig.  757  may  readily  be  recognized.  In 
addition  to  this,  the  occasional  epidemic  character  of  the  alfection,  the  early 
dyspnoea,  and  the  dusky  swollen  fauces  will  point  to  the  oedematous 
variety. 

The  Treatmeiil  should  be  antiphlogistic,  though  in  many  cases  the  constitution 
will  not  bear  very  active  measures.  In  some  cases  aconite,  antimony,  or 
salines  might  be  of  use,  but  very  often  the  invasion  of  the  inflammation  is 
so  rapid  that  local  means  must  be  relied  upon  rather  than  constitutional.  In 
cases  where  there  is  much  oedema  scarification  with  a  sharp-pointed  bistoury, 
sheathed  with  plaster  to  within  a  quarter  of  an  inch  of  its  point,  will  be  found 
the  most  ready  means  of  unloading  the  infiltrated  mucous  membrane.  The 
operation  of  scarification  may  be  more  accurately  performed  by  using  the 
laryngeal  lancet,  whilst  the  glottis  is  brought  into  view  by  the  use  of  the 
laryngoscope.  After  this,  inhalations  of  the  steam  from  a  pint  of  hot  water 
to  which  twenty  drops  of  carbolic  acid  or  a  drachm  of  compound  tincture  of 
benzoin  has  been  added,  will  be  found  to  give  most  relief.  Hot  fomentations 
must  be  applied  externally  and  frequently  changed.  In  the  early  stages  ice 
may  be  sucked  and  applied  externally,  but  after  the  swelling  has  commenced 
steaming  the  throat  usually  gives  more  relief.  A  10  per  cent,  solution  of 
cocaine  applied  directly  to  the  larynx  with  a  brush  or  used  in  the  form  of  a 
spray  will  sometimes  prove  beneficial.  If,  notwithstanding  these  remedies, 
the  difficulty  in  respiration  continues  to  increase  relief  must  be  afforded  by 
intubation  or  by  opening  the  wind-pipe  before  the  lungs  and  brain  have  become 
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hopelessly  engorged.  The  choice  between  these  methods  of  treatment  will  be 
considered  in  the  following  chapter.  Under  no  circumstances  should  the 
Surgeon  delay  interference  until  extreme  and  continuous  dyspnoea  has  set  in  ; 
this  may  never  occur,  the  difficulty  in  breathing  being  rather  spasmodic  than 
continuous,  and  in  one  of  the  spasms  death  may  suddenly  occur.  When  once 
dyspnoea  with  laryngeal  spasm  has  fairly  set  in,  every  moment  is  precious,  as 
the  patient  may  at  any  time  be  carried  off  by  the  recurrence  of  the  spasmodic 
seizures.  The  lungs  also  may  become  fatally  congested  if  the  difficulty  in 
breathing  be  allowed  to  continue  too  long. 

In  some  cases  sloughing  and  putrid  suppuration  of  the  submucous  tissue 
may  occur,  as  in  phlegmonous  erysipelas  of  other  parts  of  the  body,  and  the 
patient  may  die  partly  from  asphyxia  and  partly  from  blood-poisoning.  In 
these  cases  the  administration  of  stimulants  and  tonics,  more  particularly  port- 
wine  and  bark,  with  free  use  of  antiseptic  inhalations,  will  be  urgently 
required. 

Traumatic  Laryngitis  from  scalds,  corrosive  fluids,  &c.,  has  already  been 
alluded  to  in  Vol.  I.,  p.  887.  It  usually  assumes  the  oedematous  form,  and 
requires  the  same  treatment. 

Chronic  Laryngitis. — The  larynx  is  liable  to  various  chronic  diseases  of 
a  serious  character,  some  of  which  are  incurable,  leaving  a  permanent  impair- 
ment of  the  vocal  and  other  functions  of  the  larynx.  Chronic  laryngitis  is 
usually  divided  into  three  varieties.  Simple  or  Catarrhal,  Syphilitic,  and 
Tuberculous.  All  forms  give  rise  to  interference  with  the  voice,  and  some  to 
Aphonia,  or  complete  loss  of  voice. 

Simple  Chronic  Laryngitis. — This  affection  is  common  amongst  those 
who  habitually  exert  the  voice,  and  fi-om  its  frequency  amongst  clergymen  is 
familiarly  known  as  the  Clergyman'' s  Throat ;  it  is  also  of  frequent  occurrence 
amongst  singers,  but  may  be  met  with  in  all  classes  of  the  community.  In 
some  cases  it  is  the  result  of  a  previous  attack  of  acute  laryngitis,  and  it  is 
predisposed  to  by  gout  and  alcoholic  excesses.  The  voice  at  first  becomes 
hoarse,  and  may  at  last  be  reduced  to  a  whisper.  There  is  a  slightly  increased 
secretion  of  mucus,  but  it  is  never  abundant.  The  patient  is  constantly 
troubled  by  a  tickling  or  spasmodic  cough,  and  at  the  same  time  there  is 
usually  a  feeling  as  if  there  were  some  constant  cause  of  irritation  in  the 
throat,  attended  by  a  desire  to  cough  up  and  expectorate.  Laryngoscopic 
examination  shows  diffused  redness,  with  here  and  there  ramiform  injection 
of  the  vessels.  The  true  vocal  cords  have  lost  their  sharp  edges,  and  are 
somewhat  rounded,  and  at  the  same  time,  instead  of  the  pure  white  colour 
natural  to  them,  they  are  usually  of  a  pink  tint.  Occasionally  small  wart-like 
growths  or  minute  superficial  erosions  may  appear  on  the  vocal  cords  or  on 
other  parts  of  the  glottis,  as  the  result  of  simple  chronic  laryngitis.  In  many 
cases  the  appearances  may  be  more  or  less  obscured  by  adherent  pellets  of 
tough  mucus. 

Treatment. — The  treatment  of  simple  chronic  laryngitis  requires  to  be 
conducted  by  careful  regulation  of  the  general  health  and  selection  of  climate, 
avoidance  of  exposure  to  cold,  attentiou  to  digestion  and  diet,  and  rest  of  the 
parts.  All  loud  or  prolonged  speaking  should  be  strictly  forbidden.  In 
addition  to  this  the  local  applications  of  various  astringent  vegetable  and 
metallic  solutions  is  of  the  greatest  service. 

In  the  milder  forms  of  the  disease,  glycerine  of  tannin,  applied  by  means  of  a 
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carael's-hair  brush,  will  be  found  useful.  In  many  cases  the  best  results  follow 
the  inhalation  of  solutions  of  tannin  or  sulphate  of  zinc  in  a  pulverized  form, 
applied  by  means  of  the  ordinary  spray-producer.  Mackenzie  recommended 
insufflations  of  pale  powdered  catechu  with  bismuth  and  a  little  morphia, 
and  when  this  does  not  make  much  impression,  insufflation  of  eucalyptus  (red 
gum)  powder.  Stimulating  inhalations  are  also  very  largely  employed;  of 
these  the  most  useful  are  the  officinal  vapor  olei  pini  sylvestris  and  creasote 
in  the  strength  of  80  drops  to  half  a  pint  of  boiling  water. 

In  the  more  obstinate  cases,  especially  where  there  is  much  thickening  of 
the    mucous    membrane,  astringent 

solutions  should  be  directly  applied  to         -r~='Eni-     -—  " "i 

the  larynx  by  means  of  a  laryngeal  f 
brush  (Fig.  757).   The  solutions  most  / 
extensively  employed  are  nitrate  of  W 
silver  (l(i  to  40  grains  to  the  ounce),    j  ^ 

and  chloride  of  zinc  (20  to  30  grains      ~  Fig.  TST.— Laryngeal  brush. 

to  the  ounce).    In  using  the  laryngeal 

brush  the  surgeon  should  be  guided  by  the  laryngoscope  so  that  he  may  see 
clearly  the  parts  to  which  he  applies  it.  As  the  brush  is  applied  the  patient 
should  be  made  to  say  "  ah,"  so  as  to  raise  the  epiglottis,  and  the  Surgeon 
should  actually  see  the  brush  go  behind  it.  Guided  by  the  laryngoscope,  the 
brush  may  be  momentarily  passed  between  the  vocal  cords,  but  the  spasm  so 
caused  renders  it  impossible  to  do  more. 

The  application  should  at  first  be  repeated  about  every  second  or  third  day, 
in  order  to  ensure  its  full  effects,  but  afterwards  it  may  be  made  at  longer 
intervals. 

Syphilitic  Laryngitis. — According  to  Morell  Mackenzie,  syphilitic  disease 
forms  about  ;-3  per  cent,  of  all  afTections  of  the  larynx.  In  the  early  stage 
of  syphilis,  slight  hyperajmia,  with  a  little  hoarseness,  is  not  uncommon,  but 
it  is  usually  so  slight  as  to  pass  unnoticed.  In  the  later  secondary  stages, 
condylomata  or  mucous  tubercles  may  be  met  with.  They  can  be  recognized 
only  by  the  laryngoscope,  by  means  of  which  they  can  be  seen  forming 
smooth  greyish  elevations,  usually  on  the  epiglottis  or  the  inter-arytenoid 
fold  of  mucous  membrane.  These  may  be  followed  by  superficial  ulceration. 
The  most  common  and  characteristic  of  the  syphilitic  affections  of  the  larynx 
are  those  met  with  in  the  tertiary  stages  of  the  disease.  The  pathological 
changes  observed  are  the  same  as  in  other  parts — diffuse  overgrowth  of  the 
connective  tissue  or  gummatous  infiltration,  and  the  formation  of  isolated 
gummata.  The  subsequent  softening  of  the  gummata  gives  rise  to  wide- 
spreading,  destructive  ulceration,  and  should  the  patient  recover  and  the 
ulcers  heal,  cicatricial  contraction  follows,  sometimes  to  such  an  extent  as 
almost  to  close  the  opening  of  the  larynx.  The  parts  first  affected  are 
usually  the  epiglottis  and  the  aryteno-epiglottidean  folds,  and  from  these 
points  the  ulceration  extends  inwards  towards  the  glottis.  Sometimes  the 
gummata  may  be  seen  as  pale  yellowish  elevations  in  the  mucous  membrane, 
and  should  softening  and  ulceration  follow,  the  yellowish  adherent  slough 
may  possibly  be  recognized.  Syphilitic  ulceration  not  uncommonly  leads 
to  complete  destruction  of  the  epiglottis,  and  in  the  later  stages  necrosis 
of  the  cartilages  frequently  occurs.  The  disease  is  usually  associated  with 
similar  ulceration  in  the  pharynx.    The  sym)itoms  are  those  of  chronic 
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laryngitis,  with  imico-purulent  expectoration  and  gradual  loss  of  voice. 
Gradually  increasing  dyspnoea  is  not  uncommon  from  contraction  of  the 
opening  of  the  glottis. 

Diagnosis. — Syphilitic  ulceration  of  the  larynx  is  recognized  by  the  history 
of  syphilis  and  the  presence  of  other  manifestations  of  the  disease,  by  the 
rigidity  of  the  affected  tissues,  by  the  early  affection  of  the  epiglottifi,  the  foul 
grey  surface  of  the  ulcers,  or  the  presence  of  adherent  yellow  sloughs,  and  by 
the  fact  that  the  ulceration  commences  in  the  peripheral  parts,  and  spreads 
towards  the  central.  The  rapidity  with  which  the  destruction  of  tissue  may 
take  place  serves  to  distinguish  it  from  carcinoma. 

Treatment. — The  usual  constitutional  treatment  of  syphilis  must  be  actively 
adopted.  Locally  a  solution  of  perchloride  of  mercury  (gr.  ij.  to  3].),  may  be 
applied  with  a  sponge  or  brush,  or  a  preparation  of  half  that  strength  used  as 
a  spray.  Iodoform  mixed  with  twice  its  bulk  of  starch  may  be  blown  into 
the  larynx  by  means  of  an  ordinary  laryngeal  insufflator.  When  healing  is 
takmg  place  nitrate  of  silver  may  be  of  use,  but  it  is  not  so  efficacious  as  in 
simple  chronic  laryngitis.  Should  the  dyspnoea  become  a  marked  symptom, 
tracheotomy  must  be  performed,  unless  intubation  be  tried  and  found 
successful. 

Tuberculous  Laryngitis  is  usually  met  with  only  in  advanced  disease  of 
the  hmgs,  but  occasionally  it  is  the  earliest  sign  of  phthisis,  and  the  disease 
may  run  its  course  and  terminate  fetally  without  the  lungs  being  extensively 
aflected.  This  variety  is  sometimes  spoken  of  as  Laryngeal  Phthisis.  The 
earliest  symptoms  are  merely  those  of  chronic  laryngitis.  As  it  advances  the 
voice  is  lost,  there  is  constant  cough,  with  frothy  muco-purulent  expectoration 
and  great  pain.  Deglutition  becomes  more  and  more  painful,  till  at 
last  the  patient  can  scarcely  be  induced  to  swallow,  and  death  takes  place 
gradually  from  exhaustion.  Laryngoscopic  examination  may  at  first  show 
nothing  more  than  marked  anaemia  of  the  whole  of  the  larynx  without  any 
definite  lesion.  This  should  always  be  looked  upon  as  a  suspicious  sign,  and 
proper  precautionary  measures  should  be  taken  without  delay.  Before  long, 
however,  a  peculiar  swelling  is  observed  in  the  mucous  membrane  cover- 
ing the  arytenoid  cartilages  and  the  neighbouring  parts  of  the  aryteno- 
epiglottidean  folds.  This  gives  rise  to  two  pyriform  swellings  of  suflBcient  size 
to  meet  in  the  middle  line  posteriorly.  It  is  this  swollen  mass  projecting 
backwards  tliat  causes  the  pain  and  difficulty  in  swallowing.  Numerous  small 
ulcers  then  appear,  first  in  the  central  parts,  and  subsequently  extending  to  the 
peripheral.  The  under  surface  of  the  epiglottis  may  be  early  affected.  These 
ulcers  gradually  coalesce  and  extend,  forming  crenulated  sores,  destroying  the 
vocal  cords  and  neighbouring  parts.  At  any  stage  of  the  disease  dyspnoea 
may  supervene  as  the  result  of  oedematous  swelling.  In  the  later  stages,  if  the 
patient  survive  sufficiently  long,  necrosis  of  the  cartilages  may  take  place. 

The  Diagnosis  is  made  by  the  presence  of  disease  of  the  lungs,  the  peculiar 
swelling  over  the  arytenoid  cartilages,  by  the  multiplicity  of  the  ulcers  and 
their  comparatively  superficial  character,  and  by  the  fact  that  they  appear  first 
in  the  central  parts  of  the  larynx  and  spread  towards  the  peripheral.  One 
very  characteristic  mark  in  pronounced  cases  is  that  the  whole  of  the  inside 
of  the  larynx  seems  bathed  in  an  abundant  creamy  secretion.  In  a  doubtful 
case,  the  presence  of  tubercle  bacilli  in  the  sputum  will  confirm  the  diagnosis. 

The  Treatment  of  this  affection  belongs  rather  to  the  Physician  than  the 
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.Surgeon.  Local  treatment  can  at  most  give  some  slight  relief.  Mackenzie 
recommended  soothing  inhalations,  such  as  the  compound  tincture  of  benzoin, 
or  the  insufflation  of  from  one-eighth  to  one-fourth  of  a  grain  of  morphia 
diluted  with  starch  and  oxychlorate  of  bismuth,  twice  a  day.  From  half  a 
grain  to  a  grain  of  iodoform  may  advantageously  be  added.  Good  results 
have  been  obtained  by  Heryng  of  Warsaw,  Krause  of  Berlin,  and  others, 
by  the  use  of  lactic  acid.  This  may  be  painted  on  the  ulcers  as  a  solution, 
gradually  increased  from  20  to  80  per  cent.,  the  application  being  made  every 
day  or  less  often.  A  more  thorough  method  consists  in  antesthetizing  the 
larynx  with  a  10  per  cent,  cocaine  spray,  and  then  scraping  the  ulcers  with  a 
laryngeal  curette,  and  thoroughly  applying  pure  lactic  acid  by  means  of 
a  small  plug  of  cotton  wool  held  in  laryngeal  forceps.  The  dyspnoea  is  rarely 
such  as  to  necessitate  tracheotomy.  The  difficulty  in  swallowing  when  due 
merely  to  pain  may  be  relieved  by  the  application  of  a  20  per  cent,  solution  of 
cocaine  to  the  larynx  by  means  of  a  brush,  or  a  4  per  cent,  solution  in  spray 
with  an  ordinary  spray-producer,  before  a  ineal.  If  it  arises  from  the  food 
finding  its  way  into  the  larynx,  the  patient  must  be  fed  by  means  of  a  tube, 
the  passage  of  which  may  be  facilitated  by  the  application  of  cocaine. 

Complications  of  Chronic  Laryngitis. — In  all  cases  of  chronic  laryn- 
gitis there  is  a  tendency  to  acute  inflammation,  supervening  on  the  chronic 
disease.  The  affection  may  then  prove  fatal  by  the  induction  of  oedema 
glottidis,  often  coming  on  with  great  rapidity.  Norrosis  of  the  Cartilages  of 
the  Laripix  is  most  commonly  a  complication  of  the  more  advanced  stages  of 
syphilitic  laryngitis,  and  less  frequently  of  tuberculous  disease.  It  has  been 
known  in  rare  cases  to  follow  typhoid  fever,  and  still  more  rarely  to  occur 
without  any  evident  cause.  It  gives  rise  to  copious  expectoration  of  large 
quantities  of  fetid  puriform  sputa,  often  streaked  with  blood,  and  occasionally 
containing  masses  of  necrosed  and  usually  calcified  cartilage.  In  many  cases 
abscesses  form  outside  the  tube,  and  after  much  irritation  and  distress  open 
externally  ;  and  not  unfrequently  they  are  so  extensive  as  to  undermine  and 
disorganize  the  greater  portion  of  the  tissues  of  the  anterior  part  of  the  neck. 
Where  they  correspond  to  the  necrosed  patches  of  cartilage,  they  give  rise  to 
aerial  fistulas,  through  which  bubbles  of  air  escape  during  respiration. 
Ti-acheotomy  is  often  required  in  these  cases. 

In  cases  of  long-standing  laryngeal  disease,  either  syphilitic  or  tuberculous, 
it  has  been  proposed  by  Bryant  to  perform  tracheotomy  with  the  view  of 
giving  the  diseased  organ  rest,  the  operation  being  undertaken,  not  for  the  relief 
of  laryngeal  obstruction,  but  with  the  object  of  aiding  other  curative  means  in 
an  otherwise  intractable  disease.  This  suggestion  appears  to  be  founded  on 
sound  principles,  and  is  of  peculiar  importance  when  we  consider  that  patients 
siitf'ering  from  chronic  laryngeal  disease  are  never  safe  from  the  sudden  super- 
vention of  oedema  glottidis.  Whenever  acute  inflammation  supervenes,  with 
a  tendency  to  oedema  about  the  glottis,  the  patient  should  be  narrowly  watched, 
as  he  may  be  carried  off  by  the  sudden  swelling  of  the  lips  of  the  rima,  or  by 
the  occurrence  of  spasm.  In  such  cases  tracheotomy  may  have  to  be  per- 
formed ;  and  this  must  not  be  delayed  until  the  patient  falls  into  an  asphyxial 
condition. 

Nervous  Affections  of  the  Larynx  occur  both  in  children  and  in  adults. 
In  children  the  affection,  commonly  called  Laryngismus  Stridulus,  is 
frequently  associated  with  rickets.    The  child  is  seized,  often  without  previous 
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wiirnin^,  with  difficulty  in  breathing,  makes  violent  efforts  to  inspire,  becomes 
black  in  the  face  and  convulsed,  and  has  in  rare  cases  been  known  to  die 
before  anything  can  be  done  for  his  relief ;  but  ordinarily  he  gapes  and  gasps 
a  few  times,  and  eventually  recovers  himself  with  a  long  deep-drawn  whooping 
inspiration.  The  attacks  vary  in  severity  and  may  occur  several  times  daily 
or  only  very  occasionally.  In  cases  of  this  kind,  the  Treatment  at  the  time  of 
the  fit  consists  in  dashing  cold  water  in  the  face,  in  exposing  the  body  to  a 
current  of  cold  air,  and  in  using  friction  to  the  extremities.  If  asphyxia 
occur,  intubation  or  tracheotomy  may  be  required  ;  but  this  is  very  rare.  The 
general  treatment  of  the  rickety  condition  with  which  the  affection  is  so  often 
associated  is  most  important. 

In  the  adult,  these  spasmodic  affections  of  the  larynx  may  be  hysterical,  or 
may  result  from  irritation  of  the  laryngeal  nerves  by  the  pressure  of  tumours 
or  aneurisms.  In  other  instances  they  arise  from  the  presence  of  some  local 
inflammatory  mischief  about  the  glottis.  In  the  hysterical  form  of  the 
affection  the  ordinary  remedies  for  hysteria,  together  with  cold  douches,  will 
be  of  essential  service.  When  the  disease  arises  from  irritation  to  the  trunks 
of  the  nerves  tracheotomy  may  give  relief,  but  the  cause  of  the  pressure  on  the 
nerves  is  usually  in  itself  of  a  fatal  character. 


•      .  Fig.  T58. — Endo-laryiigeal  Forceps. 

Paralysis  of  the  Larynx,  either  unilateral  or  bilateral,  is  occasionally 
met  with.  When  unilateral,  it  arises  usually  from  pressure  on  the  recurrent 
laryngeal  nerve  by  an  aneurism  or  other  tumour.  The  varieties  of  laryngeal 
paralysis  due  to  the  pressure  of  an  aneurism  oi:\  the  recurrent  laryngeal  nerve 
have  already  been  considered  at  p.  155.  Bilateral  abductor  paralysis,  which 
is  usually  associated  with  disease  of  the  central  nervous  system,  especially 
locomotor  ataxy,  may  cause  serious  dyspnoea  necessitating  tracheotomy  for  its 
relief. 

Tumours  of  the  Larynx.— Simple  Tumours. — Painllomata  form  the 
most  common  simple  tumours  of  the  larynx.  They  appear  as  cauliflower- 
like  growths  of  all  sizes  up  to  that  of  a  walnut.  They  may  be  single  and 
pedimculated,  or  multiple  and  sessile,  spreading  widely  over  the  upper  opening 
of  the  glottis.  Their  most  common  seat  of  origin  is  the  vocal  cords.  They 
are  met  with  at  any  age,  but  are  more  common  after  thirty  than  before.  In 
structure  they  resemble  similar  growths  elsewhere,  being  composed  of 
processes  of  vascular  connective  tissue  covered  with  a  layer  of  epithelium. 
The  epithelium  is  that  normal  to  the  part,  being,  as  a  rule,  squamous,  though 
columnar  epithelium  is  said  to  have  been  occasionally  observed.  Fibromata 
are  much  less  common.  They  form  rounded  or  smoothly  lobulated  peduncu- 
lated growths,  springing  usually  from  the  neighbourhood  of  the  vocal  cords. 
They  are  almost  invariably  single.    They  are  composed  of  ordinary  fibrous 
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tissue,  covered  with  a  squamous  epithelium.  Myxoma,  Lipoma  and  Ncevus 
have  been  met  Avith  ;  Mij.vo-clioniroma  is  of  extreme  rarity.  A  case  has 
been  recorded  by  J.  W.  Bond,  in  which  partial  excision  of  the  larynx  was 
performed  for  a  large  myxo-chondroma  springinj^  from  the  anterior  surface  of 
the  posterior  part  of  the  cricoid  cartilage.  Cijsis  arising  from  retention  of  the 
secretion  of  the  mucous  glands  occasionally  develop  in  the  neighbourhood  of 
the  epiglottis  or  false  vocal  cords.  They  form  smooth,  shining,  rounded 
projections.  Polypus  of  the  Larynx  is  a  term  applied  to  any  pedunculated 
growth,  and  has  no  pathological  significance. 

The  simple  tumours  of  the  larynx  cause  alteration  in  the  voice,  slight  cough, 
discomfort,  and  dyspnoea,  varying  in  degree  with  the  size  of  the  growth. 


Their  true  nature  can  be  recognized  only  by  careful  examination  with  the 
laryngoscope. 

Treatment. — These  growths  may  be  removed  by  one  of  two  methods — the 
endo-  or  the  ecto-laryngeal.  There  appears  to  be  a  general  consensus  of 
opinion  amongst  laryngologists  that  the  endo-laryngeal  method  should  always 
be  attempted  in  the  first  instance.  Should  it  fail,  then  the  larynx  may  Ibe 
opened  and  the  growth  removed  from  without.  The  endo-laryngeal  method 
consists  in  removing  the  growth  by  means  of  instruments  specially  designed 
for  the  purpose,  guided  by  the  laryngoscope.  The  instruments  most  com- 
monly used  are  forceps,  by  which  the  growth  can  be  seized  and  toi'n  from  its 
attachments  ;  but  in  some  cases,  especially  when  the  growth  is  of  some  size 
and  distinctly  pedunculated,  wire  snares  or  small  ecraseurs  maybe  of  use.  In 
some  cases  the  destruction  of  the  growth  may  be  brought  about  by  simply 
crushing  it  with  a  strong  pair  of  forceps.  These  operations  have  been  greatly 
facilitated  by  the  use  of  cocaine,  but  still  require  practice  on  the  part  both  of 
the  patient  and  the  Surgeon.    The  patient  must  be  taught  to  keep  steady,  to 
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hold  his  own  tongue,  and  to  tolerate  the  presence  of  the  instrument.  For  this 
purpose  it  is  often  necessary  to  train  him  for  a  week  or  two  before  any  real 
attempt  is  made  to  remove  the  growth.  The  smaller  papillary  growths  will 
sometimes  disappear  under  the  application  of  nitrate  of  silver  ;  in  such  cases 
therefore  the  Surgeon  should  not  be  in  a  hurry  to  attempt  operative  inter- 
ference. The  accompanying  drawings  (Figs.  758,  759,  760)  show  various 
forms  of  forceps  which  may  be  used  in  these  operations. 

Should  the  endo-laryngeal  operation  fail  or  be  impossible,  the  growth  must 
be  removed  by  an  ecto-laryngeal  operation.  Mackenzie  laid  it  down  as  a 
cardinal  rule  that  no  operation  of  this  kind  should  be  undertaken  unless  there 
is  danger  to  life  from  dyspnoea  or  dysphagia. 

The  operation  most  commonly  performed  is  that  known  as  Thyrotomy. 
It  is  advisable  in  most  cases  to  perform  a  preliminary  tracheotomy  about  a 
fortnight  before  undertaking  the  removal  of  the  tumour.  When  the  patient 
has  quite  recovered  Irom  this  and  feels  no  further  discomfort  from  the  tube, 
thyrotomy  may  be  undertaken.  The  operation  is  thus  performed  :  An  incision 
is  made  accurately  in  the  middle  line  from  the  thyroid  notch  to  the  cricoid 
cartilage.  The  thyroid  cartilage  is  then  carefully  divided  with  a  knife,  or,  if  it 
be  ossified,  with  a  fine  saw.  The  alee  are  then  held  apart  with  blunt  hooks  and 
the  interior  of  the  larynx  is  fully  exposed.  A  small  piece  of  sponge  may  then 
be  passed  into  the  trachea  so  as  to  plug  the  opening  above  the  tube,  lest  blood 
should  pass  into  the  lungs.  The  growth  may  then  be  removed  with  scissors, 
and  the  surface  from  which  it  grew  touched  with  nitrate  of  silver.  After  all 
bleeding  has  ceased  the  sponge  is  removed,  and  the  parts  accurately  brought 
together,  and  the  trachea-tube  is  retained  until  the  patient  can  breathe  through 
the  glottis  with  ease. 

Tumours  affecting  the  upper  opening  of  the  glottis  or  the  epiglottis  have 
also  been  removed  by  a  transverse  incision  in  the  thyro-hyoid  space — subhyoid 
pbaryngotomy.  Malgaigue  recommended  that  the  incision  should  be  made 
along  the  lower  border  of  the  hyoid  bone,  partially  dividing  the  sterno-hyoid 
and  sterno-thyroid  muscles  and  the  thyro-hyoid  membrane.  The  head  being 
thrown  well  back,  sufficient  space  may  thus  be  obtained  to  allow  of  removal  of 
the  epiglottis  or  a  tumour  situated  in  its  immediate  neighbourhood.  This 
operation  can  seldom  be  required,  as  simple  growths  in  this  region  can 
usually  be  removed  from  the  mouth. 

Malignant  Tumours  of  the  Iiarynx. — Both  carcinoma  and  sarcoma  are 
met  with  in  the  larynx,  but  the  former  is  far  more  common,  and  is  met  with 
almost  invariably  as  the  squamous-celled  variety.  Columnar  carcinoma  has, 
however,  been  observed,  and  hard  glandular  cancer  is  said  to  have  been  seen. 
When  sarcoma  occurs  in  the  larynx  it  is  most  commonly  spindle-celled,  less 
frequently  round-celled  or  mixed.  Butlin,  who  has  collected  the  records  of 
23  cases  of  sarcoma,  states  that  half  the  cases  were  spindle-celled.  Malignant 
growths  in  the  larynx  may  be  intrinsic  or  extrinsic,  that  is  to  say,  they  may 
commence  in  its  interior,  or  spring  from  surrounding  parts  and  secondarily 
invade  it.  According  to  Krishaber  the  intrinsk  variety  of  carcinoma  may 
affect  the  ventricular  band,  the  ventricle,  the  true  vocal  cord  or  the  parts 
below  it  ;  whilst  the  extrinsw  variety  begins  in  the  epiglottis,  the  aryteno- 
epiglottidean  fold,  the  inter-arytenoid  fold  or  the  posterior  surface  of  the 
cricoid.  The  division  is  a  most  important  one,  for  whilst  the  intriusic  form 
grows  slowly  and  does  not  tend  to  infect  the  glands,  the  extrinsic  variety  is 
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much  more  malignant,  growing  rapidly  and  often  causing  early  glandular 
enlargement.  All  malignant  growths  in  this  region  tend  to  assume  a  papillary 
form  (Fig.  7G1),  though  they  are  rarely  polypoid.  They  are  most  commonly 
single.  The  symptoms  they  give  rise  to  are  those  of  interference  with  speech 
and  respiration,  with  some  cough  and  expectoration, 
often  mixed  with  blood.  The  situation  of  the  tumour 
and  its  size  are  usually  determined  without  difficulty 
by  the  laryngoscope,  but  it  is  not  easy  in  many  cases 
to  determine  the  nature  of  the  growth.  For  this 
purpose  a  piece  of  the  growth  can  sometimes  be  re- 
moved with  the  laryngeal  forceps,  and  submitted 
to  microscopic  examination.  If  the  fragment  so 
removed  presents  undoubted  evidence  of  cancer,  the 
diagnosis  is  made,  but  if  not,  great  doubt  will  still 
exist  as  to  the  nature  of  the  disease,  for  it  not 
uncommonly  iiappens  that  a  mahguaut  growth  in 
this  region  is  surrounded  by  a  warty  fringe  present-  Fig.  rei.— Epitheiiuma  in 
ing  the  structure  of  a  simple  papilloma.  Death,  Laijuj-. 
in  cancer  of  the  larynx,  is  inevitable,  either  by 

asphyxia  or  by  constitutional  infection,  if  the  disease  be  left  to  run  its  course. 

Treatment. — Until  a  comparatively  recent  period  the  Surgeon  had  no 
other  means  of  prolonging  life  in  cases  of  malignant  disease  of  the  larynx 
that!  by  performing  tracheotomy.  During  recent  years,  however,  operation 
has  been  undertaken  in  a  large  number  of  cases,  with  the  object  of  removing 
the  diseased  tissues  from  the  larynx  or  of  excising,  partially  or  completely, 
the  larynx  itself. 

Removal  of  the  growth  can  be  of  advantage  to  the  patient  only  in  well 
selected  cases  in  which  the  diagnosis  has  been  made  early.  When  the  disease 
is  extrinsic  and  is  invading  the  epiglottis  and  possibly  the  roo5  of  the  tongue, 
or  when,  having  originally  been  intrinsic,  it  has  spread  beyond  the  limits  of 
the  larynx,  no  good  can  be  expected  from  the  operation.  Even  if  the  patient 
survive,  recurrence  will  certainly  take  place,  and  it  is  probable  that  life  would 
be  equally  prolonged  and  greater  comfort  secured  by  the  simple  operation  of 
tracheotomy. 

Butlin  urges  "that  the  smallest  operation  consistent  with  the  widest  excision 
of  the  disease,  and  the  removal  of  a  wide  area  of  the  surrounding  tissues, 
should  be  adopted."  The  intralaryngeal  method  of  removal  has  been  per- 
formed in  certain  cases  of  malignant  disease  ;  but  this  can  very  seldom  be 
practicable. 

Operation. — As  a  general  rule  it  may  be  stated  that  the  first  steps  in  any 
operation  undertaken  for  malignant  disease  of  the  larynx  should  consist  in 
the  performance  of  a  preliminary  tracheotomy  and  an  exploratory  thyrotomy. 
Halm  and  many  other  Surgeons  prel'er  to  perform  the  tracheotomy  some  days 
before  the  operation  for  removal  of  the  growth  is  undertaken,  especially  if  the 
patient  is  exhausted  by  previous  dyspnoea  or  from  imperfect  nutrition.  At 
the  time  of  the  operation  the  trachea  may  be  plugged  with  Trendelenburg's 
tul)e  (Fig.  G95)  or  with  Halm's  cannula,  the  outer  tube  of  which  is  sur- 
rounded by  compressed  sponge,  which  rapidly  swells  and  completely  plugs  the 
air  tube.  The  tracheotomy  wound  is  then  prolonged  upwards  to  the  body 
of  the  hyoid  bone,  and,  all  bleeding  having  been  arrested,  the  thyroid  cartilage 
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is  divided  vertically  ia  the  middle  line,  and  in  ordei'  to  facilitate  separation 
of  its  two  halves  it  maybe  advisable  to  divide  the  cricoid  also.  The  extent 
of  the  disease  can  now  be  accurately  determined,  and  the  Surg;eon  must 
decide,  whether  it  is  possible  to  remove  the  disease  from  the  interior  of  the 
thyroid  cartilage  or  whether  total  or  partial  excision  of  the  larynx  is  necessary. 
In  the  former  case,  following  Butlin's  advice,  the  Surgeon  may  proceed  to  cut 
away  freely  the  diseased  tissues  with  scissors,  either  removing  no  cartilage  at 
all  or  only  such  parts  as  appear  to  be  diseased.  Semon  especially  insists 
upon  the  necessity  of  good  illumination ;  he  also  recommends  that  the  interior 
of  the  larynx  should  be  twice  mopped  out  with  a  5  per  cent,  solution  of 
cocaine,  which  diminishes  the  amount  of  haemorrhage  during  the  removal  of 
the  disease.  After  the  removal  of  all  the  diseased  tissues  the  bleeding  must 
be  thoroughly  arrested,  and  the  interior  of  the  larynx  dusted  with  equal  parts 
of  iodoform  and  boric  acid.  The  Hahn's  cannula  is  at  once  removed  and  the 
wound  covered  with  cyanide  gauze.  The  after-treatment  consists  in  keeping 
the  patient  in  a  nearly  horizontal  position,  so  that  the  discharges  may  have 
less  tendency  to  enter  the  air-tubes  ;  dusting  the  wound  twice  daily  with 
iodoform  and  boric  acid  ;  changing  the  gauze  dressing  as  often  as  it  is  soiled  ; 
and  feeding  the  patient  by  enemata  for  the  first  few  days,  unless  he  can 
swallow  fluids  in  the  position  proposed  by  Wolfenden  and  recommended  by 
Semon,  viz.,  leaning  with  the  upper  part  of  the  body  well  over  the  end  of  the 
bed. 

If  on  account  of  the  extent  of  the  disease  it  be  thought  necessary  to  perform 
complete  excision  of  the  larynx,  the  single  vertical  incision  above  described  may 
suffice  ;  but  Hahn  recommends  in  addition  a  transverse  incision  parallel  to  the 
cornua  of  the  hyoid  bone.  All  the  soft  parts  are  turned  off  the  two  sides  of  the 
larynx  as  far  as  possible  with  a  periosteal  elevator,  all  bleeding  vessels  being 
ligatured  as  they  are  cut.  The  thyro-hyoid  membrane  is  next  cut  through,  and 
the  larynx  being  drawn  forwards,  it  is  carefully  separated  from  the  pharynx,  the 
epiglottis  usually  being  removed.  Blunt-pointed  scissors  will  be  found  more 
convenient  than  the  knife  at  this  part  of  the  operation.  They  must  be  kept 
as  close  as  possible  to  the  cartilages,  numerous  short  snips  being  made,  and 
any  wounded  vessels  immediately  secured.  The  larynx  is  now  turned  down- 
wards and  carefully  separated  from  the  pharynx.  Finally,  the  removal  is 
completed  by  dividing  the  membrane  between  the  cricoid  cartilage  and 
the  trachea,  and  the  opening  of  the  latter  is  secured  to  the  skin  by  several 
sutures. 

When  the  operation  is  completed  and  all  bleeding  arrested,  an  india-rubber 
tube  must  be  inserted  into  the  a35ophagus,  through  Avhich  the  patient  must  be 
fed  until  healing  is  far  advanced.  The  wound  must  be  plugged  with  some 
absorbent  antiseptic  material,  such  as  iodoform  gauze,  sufficiently  firmly  to 
prevent  any  discharges  from  passing  downwards  into  the  trachea,  and 
this  must  be  changed  periodically.  The  tracheotomy  tube  is  necessarily 
retained  permanently.  Gussenbauer  invented  an  artificial  larynx,  which 
was  improved  by  Foulis,  containing  a  reed  for  the  production  of  vocal 
sounds. 

The  first  case  in  which  excision  of  the  larynx,  or  laryngectomy,  was  under- 
taken was  that  of  a  man  35  years  of  age  affected  with  syphilitic  stenosis  of 
the  larynx.  Heron  Watson  in  1866  excised  the  larynx  in  this  case,  the  patient 
dying  three  weeks  afterwards  of  pneumonia.    The  first  excision  for  carcinoma 
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was  performed  by  Billroth  in  1873.  The  patient  survived  the  operation,  but 
died  in  a  few  months  from  recurrence  of  the  disease. 

Partial  excision  of  the  Larynx,  usually  consisting  in  the  removal  of 
half  the  thyroid  cartilage  with  the  corresponding  arytenoid  cartilage,  has  been 
practised  in  cases  in  which  the  extent  and  situation  of  the  growth  render 
complete  excision  unnecessary.  The  operation  must  be  carried  out  on  the 
same  lines  as  those  described  for  complete  excision  ;  but  care  must  be  taken  to 
cut  sufficiently  widely  around  the  disease  to  give  the  patient  a  chance  of 
escaping  recurrence. 

Results. — During  recent  years  a  considerable  number  of  statistics  have 
been  published  dealing  with  the  results  of  complete  and  partial  excision  of  the 
larynx.  In  181)0  Kraus  collected  240  cases  of  excision,  IGO  of  which  were 
complete  and  80  partial.  Of  the  IGO  complete  excisions,  142  were  undertaken 
for  carcinoma.  Of  these  63  died  without  recurrence,  57  within  eight  weeks, 
and  8  within  a  year  ;  38  were  known  to  have  recurrence  within  one  year,  and 
5  at  later  periods  ;  24  were  free  from  recurrence  after  periods  of  more  than  one 
year.  13  being  after  more  than  two  years,  and  one,  a  case  of  Gussenbauer's, 
after  eight  years ;  10  had  been  operated  upon  too  recently  to  be 
considered. 

Of  the  80  partial  excisions,  66  were  performed  for  carcinoma.  Of  these  2.5 
died  without  recurrence,  23  within  eight  weeks,  and  2  within  a  year  ;  12  had 
recurrence  within  a  year,  and  2  later;  16  were  free  from  recurrence  after 
periods  of  at  least  one  year  ;  11  cases  had  not  been  under  observation  for  a 
yeai-. 

Of  102  operations  for  malignant  disease  of  the  larynx,  collected  by  Butlin, 
tliyrotomy  was  performed  in  28,  partial  excision  in  23,  and  complete  excision 
in  51  cases.  Of  the  28  cases  of  thyrotomy  3  died  from  the  operation  and  3  were 
"  cured,"  viz.,  free  from  recurrence  after  periods  of  more  than  three  years.  Of 
the  23  cases  of  partial  excision,  7  died  from  the  operation  and  4  were  cured. 
Of  the  51  cases  of  complete  excision,  16  died  from  the  operation  and  8  were 
cured. 

There  seems  every  reason  to  believe  that  the  operation  performed  upon  the 
lines  already  described  will  largely  replace  the  more  formidable  excisions 
hitherto  frequently  practised,  and  that  in  this  way,  without  increasing  the 
risk  of  recurrence,  the  immediate  mortality  will  be  much  lessened  and  the 
subsequent  condition  of  the  patient  much  improved. 

Felix  Semon  has  recently  published  the  results  of  12  operations  performed 
in  his  own  practice,  10  for  malignant  disease  and  2  for  disease  of  doubtful 
malignancy.  Partial  extirpation  was  performed  in  three  cases  with  2  deaths  ; 
thyrotomy  with  resection  of  portions  of  cartilage  in  4  cases  with  no  deaths  ; 
thyrotomy  with  removal  of  soft  parts  only  in  4  cases  with  2  deaths  ;  subhyoid 
pharyngotomy  in  one  case  which  ended  fatally.  Of  the  5  fatal  cases  2  died 
of  septic  pneumonia,  1  of  bronchitis,  1  from  the  effects  of  ether  administered 
by  the  rectum,  and  1  from  unexplained  causes.  Of  the  5  cases  which  recovered, 
and  in  which  the  disease  was  certainly  malignant,  1  died  from  heart  disease 
after  G|  years  ;  3  were  well  and  free  from  recurrence  after  5i,  3|,  and  2|- 
years  respectively  ;  in  1  there  was  probable  recurrence  4  mouths  after  the 
operation.  Of  the  2  cases  in  which  the  malignant  nature  of  the  disease  was 
doubtful,  1  was  free  from  recurrence  after  nearly  a  year  and  a  half  and  the 
other  after  7  months. 
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Polypus  of  the  Trachea. — Solis  Cohen  has  collected  forty-five  cases  of 
this  rare  conditioa  ;  in  some  the  polypus  was  fibrous  or  sarcomatous,  aud  in 
others  due  to  tubercle.  L.  A.  Bidwell  has  recently  recorded  the  case  of  a 
child  aged  five  years  in  whom  tracheotomy  was  performed  for  severe  dyspnoea 
without  relief.  After  death  a  fibrous  polypus  as  large  as  a  small  marble  was 
found  blocking  the  trachea  at  a  point  an  inch  and  a  quarter  above  the 
bifurcation. 
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OPERATIONS  ON  THE  AIR-TUBE  AND  ON  THE  CHEST. 


LARYNGOTOMY    AND  TEACHEOTOMY. 

The  windpipe  may  require  to  be  opened  to  allow  the  formation  of  a 
temporary  breathing  aperture,  in  consequence  of  obstruction  of  the  larynx 
by  causes  that  are  speedily  removable  ;  or  it  may  be  necessary  to  establish  a 
permanent  opening  in  those  forms  of  chronic  laryngeal  disease,  in  which  the 
obstruction  depends  upon  alterations  of  structure  which  are  not  remediable. 

Among  the  conditions  requiring  a  temporary  aperture  may  be  mentioned  all 
acute  inflammatory  affections  of  tlie  larynx  that  give  rise  to  obstructive 
oedema  of  the  glottis  ;  also  traumatic  conditions,  such  as  the  impaction  of 
masses  of  food  in  the  gullet,  inducing  asphyxia,  and  not  capable  of  being 
immediately  removed  ;  scalds  of  the  rima  giottidis  ;  the  presence  of  foreign 
bodies  in  the  air-passage  ;  and  oedema  of  the  glottis  from  wounds  of  the  thyro- 
hyoid membrane.  The  establishment  of  a  jjcnnanetit  aperture  in  the  air- 
passage  is  required  in  chronic  diseases  of  the  larynx,  attended  with  thickening 
of  the  mucous  membrane,  with  abscess,  or  with  necrosis  of  the  cartilages,  and 
in  cases  of  tumour  of  the  larynx. 

Opening  the  Windpipe  in  Membranous  Laryngitis. — By  membranous 
laryngitis  is  meant  any  form  of  inflammation  of  the  larynx,  accompanied  by  a 
coagulable  exudation  from  the  mucous  membrane,  forming  a  false  membrane 
upon  it,  whether  diphtheritic  or  not.  It  is  unnecessary  here  to  enter  into  the 
question  of  the  varieties  of  membranous  inflammation  of  the  pharynx  and 
larynx.  At  the  present  day  the  presence  of  the  bacillus  described  by  Klebs  and 
Loftier  in  the  membranous  exudation  can  alone  be  considered  certain  evidence 
that  the  condition  in  question  is  diphtheritic.  Mixed  infection  is  common,  the 
bacillus  being  accompanied  by  streptococci  and  staphylococci,  and  it  seems 
certain  that  in  some  instances,  indistinguishable  clinically  from  true  diphtheria, 
the  inflammation  is  due  to  streptococci  and  staphylococci  only. 

]\Ienibranous  laryngitis,  from  whatever  cause  arising,  is  a  most  fatal  disease 
in  childhood,  at  least  00  per  cent,  of  those  attacked  dying,  and  a  considerable 
proportion  of  the  minority  that  escape  owing  their  lives  to  the  performance  of 
tracheotomy.  In  acute  catarrhal  laryngitis,  unattended  with  membranous 
exudation,  tracheotomy  is  scarcely  ever  needed,  the  disease  yielding  to  milder 
methods  of  treatment. 

Owing  to  the  frequent  failure  of  tracheotomy  to  save  the  life  of  the  patient 
in  membranous  laryngitis,  the  propriety  of  the  operation  was  at  one  time 
disputed.  It  is  now  universally  acknowledged  that  the  operation  should  be 
performed  in  all  cases  in  which  the  obstruction  is  evidently  in  the  larynx,  care 
being  taken  to  distinguish  the  hurried  breathing  and  dyspnoea  due  to  extension 
of  the  inflammation  to  tiie  bronchi  and  lungs  from  the  laboured  breathing  of 
true  laryngeal  obstruction.    In  diphtheria  tracheotomy  must  necessarily  fail  to 
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save  life  in  many  cases,  as  it  merely  wards  off  the  immediate  danger  of  death 
from  asphyxia,  and  the  disease  runs  its  course  uninfluenced  by  the  operation, 
and  frequently  proves  fatal  by  extension  to  the  bronchi  and  lungs,  by 
exhaustion,  or  by  the  sequelas  of  the  affection.  By  opening  the  windpipe, 
however,  as  Jenner  has  justly  observed,  we  save  the  patient  from  so  terrible  a 
death  as  that  from  asphyxia,  and  even  if  the  disease  is  ultimately  fatal,  death 
occurs  in  a  less  distressing  manner. 

The  necessity  of  the  operation  then  being  recognized,  it  remains  to  consider 
the  indications  for  performing  it.  Trousseau  strongly  advocated  early  trache- 
otomy before  collapse  of  the  lung  had  taken  place  to  any  extent,  or  the  patient 
had  become  exhausted  by  the  struggle  for  breath ;  and  nothing  is  more 
certain  than  that  the  operation  is  rarely  successful  if  performed  in  extremis. 
It  may  be  taken  as  a  rule  that  when  the  voice  is  lost  or  nearly  lost,  and  there 
is  evident  laryngeal  obstruction  gradually  increasing,  the  sooner  tracheotomy 
is  performed  the  better.  The  degree  of  obstruction  is  estifiiated  by  the 
recession  of  the  chest  walls  during  inspiration.  If  the  lower  ribs  and 
epigastrium  sink  in  with  each  inspiratory  effort,  it  is  not  wise  to  delay  the 
operation.  Jenner  pointed  out  that  implication  of  the  larynx  in  diphtheria 
rarely  occurs  after  the  end  of  the  first  week. 

Even  when  performed  early,  tracheotomy  for  diphtheria  frequently  fails 
to  save  life.  In  the  Hospital  for  Sick  Children  in  Paris  it  appears  that  the 
operation  was  performed  in  215  cases  during  a  period  of  five  years,  and  of 
these  only  47  recovered.  Unless  we  assume  that  the  disease,  as  occurring  in 
Paris,  is  different  from  that  we  meet  with  here,  it  may  fairly  be  doubted 
whether  an  operation  which  is  in  itself  dangerous  could  have  been  necessary  in 
many  of  these  instances,  and  whether  a  large  proportion  of  the  children  might 
not  have  recovered  under  ordinary  medical  treatment. 

The  prospect  of  saving  life  after  opening  the  windpipe  in  cases  of  diphtheria 
.will  greatly  depend  upon  the  age  of  the  patient.  Under  two  or  even  three 
years  of  age,  recovery  is  extremely  rare  ;  as  age  advances,  the  chance  of  life 
pi'oportionately  increases,  and  in  adults  the  prospect  of  recovery  is  considerable. 
In  many  cases  the  patient  will  get  great  temporary  benefit  from  the  operation, 
and  will  appear  to  be  doing  well  for  several  days,  perhaps  for  eight,  ten,  or 
fourteen  ;  and  then,  to  the  great  disappointment  of  the  Surgeon,  he  will  die, 
not  from  the  effects  of  the  operation,  but  from  blood-poisoning  or  from 
extension  of  the  disease  to  the  bronchi  and  lungs. 

In  other  forms  of  laryngeal  obstruction  not  dependent  on  membranous 
laryngitis,  there  can  be  no  question  as  to  the  ]3ropriety  of  the  operation.  NO' 
patient  ought  ever  to  be  allowed  to  die  from  simple  laryngeal  obstruction, 
whether  it  be  spasmodic  or  dependent  on  organic  disease,  without  an  attempt 
being  made  to  save  life  by  opening  the  windpipe.  It  is  as  unpermissible  for  a 
Surgeon  to  allow  a  patient  to  die  of  laryngeal  asphyxia  without  an  attempt  at 
relief  by  opening  the  windpipe,  even  though  life  appear  to  be  extinct,  as  it 
would  be  to  let  him  die  of  haemorrhage  without  attempting  to  control  the 
bleeding  vessel. 

necessity  for  Promptitude. — When  it  has  been  determined  to  open  the 
windpipe  for  acute  disease,  more  especially  supervening  on  chronic  laryngitis, 
the  less  delay  there  is  in  having  recourse  to  operation,  the  better  ;  as  the 
patient  may  at  any  moment  be  seized  with  fatal  laryngeal  spasm.  The  opera- 
tion ought  always  to  be  completed,  even  though  the  patient  have  apparently 
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expired  before  the  windpipe  lias  been  opened  ;  for  resuscitation  may,  even  in 
tliese  extreme  cases,  be  effected  by  artificial  respiration.  It  has  twice  happened 
to  me  to  operate  under  such  circumstances,  and  in  l>oth  cases  to  be  fortunate 
enough  to  save  the  patient's  life.  In  one  case  an  elderly  woman  was  apparently 
dying  from  the  supervention  of  acute  upon  chronic  laryngeal  disease.  I  lost 
no  time  in  making  an  incision  into  the  crico-thyroid  membrane,  but  at  the 
first  touch  of  the  knife  she  sank  back,  apparently  dead.  I  immediately  com- 
pleted the  operation,  and  introduced  a  large  silver  tube,  through  which  the 
lungs  were  inflated :  in  the  course  of  a  few  minutes,  respiration  recommenced, 
and  the  patient  recovered,  but  was  never  able  to  breathe  without  the  tube.  In 
another  instance  the  patient,  a  young  woman,  was  in  the  last  stage  of  asphyxia 
from  acute  disease  of  the  larynx.  I  immediately  proceeded  to  operate.  As 
the  patient's  neck  was  short  and  thick,  and  the  veins  excessively  turgid,  there 
was  profuse  haemorrhage  on  the  first  incision  being  made  ;  while  we  were 
waiting  a  minute  or  two  for  this  to  cease  before  opening  the  windpipe,  the 
patient  fell  back  and  apparently  expired.  I  at  once  plunged  the  scalpel 
thi'ough  the  crico-thyroid  membrane,  and  cut  down  through  the  cricoid  carti- 
lage, so  as  to  make  a  free  aperture  into  the  air-passage.  On  endeavouring  to 
set  up  artificial  respiration,  I  found  the  air-passages  clogged  with  inspissated 
mucus,  which  prevented  the  entrance  of  air  into  the  lungs.  The  life  of  a 
fellow-creature  being  at  stake,  and  dependent  on  the  immediate  estabUshment 
of  artificial  respiration,  I  felt  that  there  was  only  one  thing  to  be  done — to 
empty  the  chest  at  once  of  the  matters  loading  it.  I  accordingly  applied  my 
lips  to  the  wound  and  sucked  out  three  or  four  mouthfuls  of  blood  and  mucus, 
wheu  I  had  the  satisfaction  to  see  that  air  could  be  made  to  enter  the  lungs. 
After  artificial  respiration  had  been  kej^t  up  for  some  time,  the  heart 
began  feebly  to  act,  the  face  became  less  livid,  and  the  circulation  was 
re-established  ;  the  patient  did  well,  and  was  in  good  health  many  years 
afterwards. 

Operations. — In  opening  the  windpipe,  the  Surgeon  has  the  choice  of  two 
situations  in  which  he  may  make  the  aperture :  either  in  the  crico-thyroid 
membrane  by  Laryngotomy,  or  in  some  part  of  the  trachea'  by  Tra- 
cheotomy. Besides  these  two  established  operations,  some  Surgeons  have 
performed  a  third — Laryngo-tracheotomy,  by  opening  the  crico-thyroid 
membrane,  and  dividing  the  cricoid  cartilage  with  the  upper  rings  of  the 
trachea. 

Whichever  operation  is  performed,  as  soon  as  the  windpipe  is  opened,  the 
patient  is  seized  with  an  attack  of  spasm  and  convulsive  cough,  often  attended 
with  much  struggling  and  distress,  during  which  the  whistling  occasioned  by 
the  passing  of  the  air  through  the  new  opening  is  very  marked.  The  patient, 
however,  soon  recovers,  and  breathes  easily,  the  signs  of  asphyxia  disappeai'ing. 
In  some  cases  the  opposite  condition  is  observed,  the  patient  ceasing  to  breathe 
the  moment  the  tube  is  inserted.  This  need  cause  no  anxiety,  as  natural 
breatiiing  speedily  returns  after  a  few  movements  of  artificial  respiration. 

The  wimipipe  may  require  to  be  opened  by  laryngotomy  or  tracheotomy 
for  many  different  conditions.  In  the  adult  lar ijngotomij  may  be  required  : 
1.  In  acute  laryngitis  with  oedema  of  the  glottis  ;  2.  In  scald  of  the  glottis 
by  boiling  water  or  acids  ;  3.  In  sudden  spasms  of  the  glottis  in  cases  of  chronic 
laryngeal  disease  ;  4.  In  cases  of  extreme  urgency  from  obstruction  of  air- 
passages  by  a  foreign  body  ;  5.  If  the  air-passage  becomes  obstructed  by 
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blood  during  operations  about  the  head  and  face.  Traclwolonu/  may  be 
required:  1.  In  chronic  forms  of  laryngitis  with  obstruction,  such  as  chronic 
laryngitis  with  oedema,  syphilitic  and  tuberculous  ulceration,  necrosis  of  the 
cartilages,  etc.;  2.  In  membranous  laryngitis ;  3.  In  tumours  of  the  larynx; 
\.  In  some  cases  of  bilateral  paralysis  of  the  abductors  of  the  larynx  ;  5.  For 
the  removal  of  foreign  bodies  from  the  trachea  or  bronchus  ;  and,  6.  As  a 
preliminary  step  in  certain  operations  about  the  mouth  and  throat,  attended 
with  much  htemorrhage. 

In  children,  as  a  general  rule,  laryngotomy  should  not  be  attempted  on 
account  of  the  small  size  of  the  crico-thyroid  space.  For  this  reason  trache- 
otomy is  almost  invariably  performed  in  children  in  all  cases  in  which  it  is 
necessary  to  open  the  windpipe,  whether  for  acute  or  chronic  causes  of 
obstruction.  In  cases  of  extreme  urgency,  however,  arising  from  the  presence 
of  a  foreign  body,  laryngotomy  may  be  performed  in  children,  the  cricoid 
cartilage  being,  if  necessary,  divided. 

Laryngotomy  is  an  easy  operation.  The  crico-thyroid  membrane  is  almost 
subcutaneous,  and  may  readily  be  reached  by  making  a  vertical  incision  in  the 
mesial  line,  between  the  sterno-hyoids,  about  an  inch  in  length,  and  then  a 
cross  cut  through  the  membrane  with  an  ordinary  scalpel.    The  air-passage 

having  thus  been  opened,  a  silver  tube,  curved 
on  the  flat  (Fig.  762),  may  readily  be  introduced 
and  retained  by  tapes  round  the  neck.  The 
only  troublesome  result  that  can  occur  in  this 
operation  is  the  wound  of  a  small  artery,  the 
crico-thyroid  branch  of  the  superior  thyroid, 
which  crosses  the  membrane.  I  have  never 
seen  any  trouble  arise  from  this  ;  but,  should  it 
occur,  the  hajmorrhage  would  readily  be  arrested 
by  the  application  of  pressure  or  ligature. 

In  cases  of  extreme  urgency,  it  is  recom- 
mended by  some  Surgeons  that,  in  order  to  save 
Fig.  762.— Laryngotomy  Tube.  time,  laryngotomy  be  performed  by  a  transverse 
instead  of  by  a  longitudinal  cut  through  the 
superficial  structures.  In  this  opinion  I  do  not  agree  ;  little  if  any  time  is 
saved,  and  peril  may  ensue  by  cutting  across  the  branches  of  the  anterior 
jugular  veins — thus  leading,  as  I  have  seen,  to  profuse  hoBmorrhage.  There  is, 
moreover,  some  risk  of  the  formation  of  an  aerial  fistula.  In  all  cases  the 
longitudinal  cut  answers  perfectly,  and  the  crico-thyroid  membrane  can  be 
opened  in  less  than  five  seconds. 

Tracheotomy  consists  in  making  an  opening  into  some  part  of  the  trachea, 
by  exposing  the  tube  and  cutting  across  two  or  three  rings. 

There  are  three  situations  in  which  the  trachea  may  be  opened  :  above, 
behind,  and  below  the  isthmus  of  the  thyroid  body,  which  usually  crosses 
it  opposite  its  second  and  third  rings.  Above  the  isthmus,  the  trachea 
is  comparatively  superficial,  being  covered  merely  by  the  skin  and  superficial 
fascia,  the  deep  fascia,  and  the  sterno-hyoid  muscles.  Beneath  the  muscles  will 
be  found  a  strong  fascia,  which  comes  downwards  in  front  of  the  laiynx  from 
the  hyoid  bone  and  divides  above  the  thyroid  body,  inclosing  its  isthmus 
between  its  two  layers.  This  fascia  is  of  some  importance,  as  it  is  difficult 
to  push  the  isthmus  downwards  so  as  to  expose  the  upper  rings  of  the 
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trachea  without  notching  this  transversely.  Below  the  thyroid  gland  the 
trachea  recedes  from  the  surface  and  is  overlapped  by  the  stei'no-hyoid  and 
sterno-thyroid  muscles,  beneath  which  is  some  loose  areolar  tissue  in  which  lies 
the  inferior  thyroid  plexus  or  veins,  which  are  of  large  size,  together  with  some 
tracheal  branches  from  the  inferior  thyroid  artery,  and  in  rare  cases  an 
irregular  arterial  branch  ascends  from  the  aorta  in  front  of  the  trachea  to  the 
thyroid  body — the  thyroidea  ima.  Beneath  the  deep  fascia,  but  superficial  to 
the  muscles  on  each  side,  lie  the  anterior  jugular  veins.  These  are  variable 
in  size,  become  larger  below,  and  sometimes  communicate  by  a  branch 
crossing  the  line  of  the  tracheotomy  wound.  The  carotid  arteries  also  are 
in  close  relation  to  the  trachea  on  each  side,  being  more  especially  in  danger 
at  the  lower  part  of  the  neck.  Opposite  the  episternal  notch,  the  windpipe  is 
crossed  by  the  left  innominate  vein,  which  has  been  seen  by  Macilvvain  lying 
high  at  the  very  point  where  tracheotomy  is  usually  performed.  A  glance  at 
these  important  relations  will  suffice  to  indicate  the  difficulty  that  must  in 
many  cases  occur  in  exposing  and  opening  the  trachea.  This  difficulty  is 
greatly  increased  when  the 
veins  of  the  neck  have 
become  turgid  in  conse- 
quence of  the  laryngeal 
obstruction.  It  will  be 
seen  also  that  the  trachea 
is  less  covered,  and  may 
consequently  be  much  more 
readily  reached  above,  than 
below,  the  isthmus  of  the 
thyroid  gland.  Though 
some  Surgeons,  as  Velpcau, 
for  instance,  have  recom- 
mended the  opening  to  be 
made  in  the  lower  part  of 
the  tube  in  all  cases,  no  advantage  whatever  is  gained  by  so  doing,  whilst  the 
difficulties  of  the  operation  are  very  seriously  increased  ;  and  in  practice  it  is 
almost  invariably  opened  at  its  upper  part,  usually  through  the  first  and 
second  rings. 

The  patient  should,  if  possible,  be  placed  on  a  table  in  a  good  light.  In 
operating  on  an  adult,  it  wiU  be  found  sufficient  in  most  cases  to  support 
the  patient's  shoulders  with  pillows,  while  the  head  is  thrown  as  much  back 
as  practicable.  In  children,  a  small  firm  pillow  must  be  placed  under  the 
neck,  so  as  to  throw  the  trachea  as  much  forwards  as  possible.  A  stocking 
stuiFed  tightly  with  towels  will  usually  be  found  to  answer  the  purpose 
admirably.  An  assistant  should  be  seated  above  the  head  of  the  patient  ;  it  is 
his  duty  to  hold  the  head  steady  with  his  wrists,  while  with  a  blunt  hook  in 
each  hand  he  draws  the  wound  open  during  the  operation.  At  the  same  time 
he  must  keep  the  chin  exactly  in  the  middle  line  to  serve  as  a  guide  to  the 
Surgeon.  The  hooks  must  never  be  entrusted  to  two  assistants,  as  they  would 
certainly  displace  the  wound  from  the  middle  line.  If  another  assistant  is 
present,  he  may  administer  the  chloroform  and  sponge  the  wound.  The 
Surgeon  stands  to  the  right  side  of  the  patient.  During  the  operation  every 
vessel  that  bleeds  must  immediately  be  seized  in  forcipressure  forceps,  which 
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not  only  arrest  the  bleeding,  but,  if  allowed  to  haug  down  on  each  side,  help 
to  hold  the  wound  open. 

If  it  be  intended  to  open  the  trachea  alove  the  isthmus  of  the  thyroid  body, 
the  incision  must  be  commenced  at  the  upper  border  of  the  cricoid  cartilage 
and  carried  downwards  exactly  in  the  middle  line  for  an  inch  to  an  inch  and 
a  half,  according  to  the  age  and  size  of  the  patient  and  the  amount  of  subcu- 
taneous fat.  After  dividing  the  integuments,  the  interval  between  the  sterno- 
hyoid muscles  must  be  found,  and  these  drawn  apart.  Any  veins  that  present 
themselves  should  be  avoided  as  carefully  as  possible,  and  held  on  one  side  by 
the  assistant,  who  has  charge  of  the  blunt  hooks.  After  the  muscles  have 
been  drawn  apart,  the  isthmus  of  the  thyroid  body  comes  into  view,  and  above 
it  is  the  fascia  that  supports  it  and  covers  the  trachea.  The  lower  border  of 
the  cricoid  cartilage  should  then  be  felt  for  ;  it  can  be  recognized  by  its 
forming  a  slight  projection  above  the  level  of  the  trachea,  which  can  be 
readily  felt  with  the  finger-nail.  If  the  parts  are  well  in  view,  the  trachea 
may  be  best  exposed  by  the  plan  recommended  by  Bose.  The  layer  of  fascia 
in  front  of  the  trachea  which  supports  the  isthmus  is  picked  up  with  a  pair  of 
forceps  at  the  lower  border  of  the  cricoid  cartilage,  and  carefully  divided 
transversely  for  a  distance  sufficient  to  admit  the  handle  of  the  scalpel  beneath 
it,  by  means  of  which  the  isthmus  is  pushed  downwards,  and  the  upper  three 
rings  of  the  ti'achea  clearly  exposed.  The  trachea  is  then  transfixed  with  a 
sharp  hook  and  drawn  forwards  to  steady  it  while  the  opening  is  made.  It  is 
usually  recommended  to  insert  the  hook  in  the  middle  line,  immediately  below 
the  cricoid  cartilage,  but  the  plan  devised  by  J.  Marshall  will  be  found  more 
convenient.  In  this,  the  hook  is  inserted  about  an  eighth  of  an  inch  from  the 
middle  line  parallel  to  the  intended  incision,  its  point  being  made  to  reappear 
so  as  to  puncture  the  trachea  in  two  places,  and  to  get  a  firm  hold  on  it. 
The  opening  in  the  trachea  is  then  made,  the  knife  being  held  by  the  blade 
about  half  an  inch  from  its  point,  so  that  it  is  not  possible  to  transfix  the 
trachea  and  puncture  the  oesophagus.  The  incision  must  be  made  from 
below  ujiwards,  and  should  include  two,  or,  if  necessary,  three  rings  of  the 
trachea.  The  tube  may  now  easily  be  inserted  by  drawing  one  lip  of  the 
opening  well  forwards  with  the  hook  that  has  been  inserted  parallel  to  it, 
\\hile  the  other  is  depi'essed  with  the  end  of  the  tube.  If  this  be  done,  it 
slips  in  without  any  difficulty.  It  must  then  be  retained  by  tapes  round  the 
neck. 

If  the  trachea  is  to  be  opened  Idoir  the  isthmus  of  the  thyroid  body,  the 
incision  must  commence  immediately  below  the  cricoid  cartilage,  and  be 
carried  downwards  for  at  least  an  inch  and  a  half.  The  muscles  are  exposed 
and  separated  as  in  the  previous  operation.  In  this  situation  the  sterno- 
thyroids will  probably  come  into  view  after  the  sterno-hyoids  have  been  drawn 
aside.  The  isthmus,  having  been  exposed,  must  be  drawn  upwards  with  a 
blunt  hook.  At  this  stage  of  the  operation,  the  large  veins  forming  the 
inferior  thyroid  plexus  must  be  carefully  avoided,  and  if  the  wound  be  very 
deep  it  is  safer  to  use  the  scalpel  to  a  limited  extent,  dilating  the  deeper  parts 
of  the  wound  with  its  handle  or  with  a  director.  In  young  children  the 
thymus  gland  will  appear  in  the  lower  part  of  the  incision,  and  require  to  be 
pushed  downwards. 

Opening  the  trachea  heliincl  the  isthmus  is  seldom  necessary,  but  should  it 
be  unavoidable  the  tissue  of  the  thyroid  body  may  be  divided  with  but  little 
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bleeding  if  the  knife  be  kept  accurately  to  the  middle  line.  Larijngo-trachco- 
tomy,  in  which  the  cricoid  cartilage  is  divided  with  one  or  two  of  the  upper 
rings  of  the  trachea,  is  occasionally  performed  intentionally,  but  more  often 
accidentally,  in  young  children,  the  cricoid  being  mistaken  for  a  ring  of  the 
trachea.  The  accident,  if  such  it  can  be  called,  is  not  productive  of  any  injury 
to  the  patient; 

The  question  as  to  the  safety  of  the  administration  of  chloroform  in 

these  operations  often  occurs.  I  believe  that  it  may  always  be  given  safely 
except  in  cases  of  extreme  syncopal  asphyxia,  where,  as  sensibility  no  longer 
exists,  it  is  unnecessary.  Laryngeal  inflammation  and  obstruction  are  always 
associated  with  so  much  spasm,  more  particularly  in  children,  that  it  will  often 
be  found  that  the  patient  breathes  more  easily  and  fully  whilst  under  the 
influence  of  chloroform  than  before  its  inhalation  was  commenced  ;  and,  as 
the  anaesthesia  materially  facilitates  the  operation,  I  invariably  have  recourse 
to  it. 

Difficulties  and  Accidents. — This  operation  is  often  attended  with 
extreme  difficulty,  and  not  unfrequently  with  much  danger. 

The  difficulties  occurring  iu  tracheotomy  are  chiefly  referable  to  four  heads  : 


Fig.  704. —  Automatic  Retractor. 


].  DiflBculty  in  Exposing  the  Trachea  ;  2.  Profuse  Hemorrhage  ;  3.  Difficulty 
in  Opening  the  Tj'achea  ;  and  4.  Trouble  in  Introducing  the  Tube. 

1.  The  Difficulty  in  Exposing  the  Trachea  increases  greatly  as  the  inci- 
sions approach  the  sternum,  and  is  especially  great  in  stout,  short-necked 
persons.  The  want  of  an  assistant  to  hold  the  wound  open  adds  greatly  to  the 
difficulty  of  the  operation.  This  may,  however,  be  overcome  by  the  use  of  the 
ingenious  "  Automatic  Retractor  "  devised  by  R.  W.  Parker  (Fig.  764).  The 
forcipressure  forceps  on  the  vessels  will  also  help  to  hold  the  wound  open.  The 
accidents  in  this  part  of  the  operation  arise  very  commonly  from  taking  the 
guides  incorrectly.  In  their  anxiety  to  open  the  trachea  above  the  thyroid  body, 
young  operators  a,re  apt  to  make  the  incision  too  high.  The  pomum  Adami 
of  a  young  child,  especially  when  covered  by  much  fat,  is  scarcely  to  be  felt, 
and  the  hyoid  bone  is  sometimes  mistaken  for  it.  Owing  to  this  error  I  have 
more  than  once  seen  the  thyroid  cartilage  partly  divided,  and  in  one  case  an 
opening  made  even  in  the  thyro-hyoid  space.  The  mistake  is  avoided  by 
taking  the  sternal  notch  as  the  guide,  and  making  the  incision  in  a  child  reach 
to  about  a  finger's  breadth  above  it.  Insufficiency  of  the  incision  "is  a  frequeut 
source  of  difficulty.  Even  iu  the  smallest  children  it  should  never  be  less  than 
one^inch  in  length.  Deviation  from  the  middle  line  is  a  common  cause  of 
accident,  leading  to  wounds  of  the  thyroid  body  or  even  of  the  carotid  artery, 
or  to  great  difficulty  in  finding  the  trachea.  It  may  be  the  fault  of  the  assis- 
tant, who  should  keep  the  chin  exactly  in  the  middle  line  as  a  guide  to  the 
Surgeon.  In  very  young  children  an  inexperienced  assistant  may  even  draw 
the  trachea  on  one  side  with  the  blunt  hook. 
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2.  The  Hsemorrhage  may  occur  either  from  arteries,  from  veins,  or  from 
the  thyroid  gland.  Arterial  h£emorrhage  is  less  frequent  and  troublesome  than 
the  bleeding  from  other  sources.  When  it  occurs,  it  happens  chiefly  from  the 
wound  of  some  anomalous  branch,  or  from  that  of  the  small  tracheal  vessels. 
Desault  has,  however,  mentioned  a  fatal  case,  in  which  death  arose  from  a 
wound  of  the  carotid.  The  arterial  anastomosis  of  the  isthmus  of  the  thyroid 
body  may,  if  this  part  be  enlarged,  occasion  some  difficulty  in  the  performance 
of  the  operation  ;  but  the  main  source  of  danger  is  unquestionably  the  venovs 
bleeding.  Not  only  are  the  plexuses  of  veins  of  large  size,  more  particularly 
where  they  cover  the  lower  part  of  the  trachea,  but  they  become  immensely 
gorged  by  the  asphyxia  that  necessitates  the  operation.  Hence,  when  they  are 
wounded,  the  bleeding  may  be  very  abundant. 

It  is  a  generally  recognized  rule  that  all  bleeding  must  be  completely  arrested 
belbre  the  windpipe  is  opened,  lest  the  blood  should  enter  the  bronchi  and 
asphyxiate  the  patient,  or  by  lodging  in  the  tubes  and  decomposing,  should  at 
a  later  period  cause  septic  broncho-pneumonia.  The  only  exception  to  this 
rule  is  when  the  case  is  urgent,  and  the  bleeding  does  not  proceed  from  any 
recognizable  vessel,  but  is  rather  a  uniform  venous  oozing  due  to  the  obstruc- 
tion to  the  circulation  through  the  lungs.  In  such  cases  the  bleeding  will 
continue  as  long  as  the  obstruction  remains  unreheved.  But  as  the  respiratoi  y 
process  is  re-established,  the  venous  turgescence  of  the  neck  subsides,  and  the 
haemorrhage  proportionately  lessens.  This  I  have  repeatedly  found  in  asphyxia 
artificially  induced  in  animals  ;  and  I  have  often  seen  it  in  the  human  subject, 
in  cases  in  which  it  has  become  necessary  to  open  the  windpipe  at  once,  with- 
out waiting  to  arrest  hemorrhage. 

It  is  impo.'tant  to  bear  in  mind  that  the  risk  of  haemorrhage  is  not  entirely 
avoided  by  the  use  of  blunt  instruments.  The  veins  are  very  thin-walled  and 
easily  torn,  and  I  have  seen  very  troublesome  bleeding  caused  in  this  way  by 
the  incautious  use  of  a  director.  The  difficulties  arising  from  haemorrhage  are 
very  greatly  increased  by  an  insufficient  incision.  There  is  seldom  any  trouble 
in  arresting  the  bleeding  if  the  wounded  vessel  can  be  clearly  seen.  Spencer 
Wells's  forcipressure  forceps  will  be  found  invaluable  under  these  circumstances, 
as  the  vessel  can  be  seized  and  the  forceps  left  attached  till  the  operation  is 
completed.  Should  blood  accidentally  enter  the  trachea  in  such  quantities  as 
to  threaten  suffocation,  it  must  be  sucked  out  either  by  the  mouth  applied  to 
the  tube  or  by  an  aspirator  tube  passed  down  the  trachea.  As  in  diphtheria 
it  is  extremely  dangerous  for  the  operator  to  suck  the  tube,  it  is  advisable, 
when  performing  tracheotomy,  always  to  have  an  aspirator  at  hand  in  case  of 
need.  R.  W.  Parker  has  invented  a  simple  apparatus  by  which  suction  can 
be  performed  without  danger.  It  consists  simply  of  a  tube  to  pass  down  the 
trachea,  and  another  with  a  glass  mouth-piece,  connected  by  an  oval  glass 
bulb,  which  is  plugged  with  carbolized  cotton-wool,  which  thoroughly  filters 
any  air  passing  through  it. 

3.  Another  difficulty  in  tracheotomy  sometimes  attends  the  process  of 
Opening  the  Trachea  after  it  is  exposed.  In  consequence  of  the  convulsive 
breathing  of  the  patient,  the  sterno-mastoids  are  put  upon  the  stretch,  thus 
increasing  considerably  the  depth  of  the  wound  in  the  neck  ;  and,  at  each 
short  and  gasping  respiration,  the  air-tube  is  rapidly  jerked  up  and  down, 
approaching  to  and  receding  from  the  surface  in  such  a  way  that  the  scalpel 
cannot  be  thrust  into  it  with  safety.    This  difficulty  is  best  avoided  by 
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thoroughly  cleaning  the  trachea  before  attempting  to  open  it,  and  then  in- 
serting the  hook  in  the  way  ah'cady  described,  and  drawing  it  well  forwards. 
Edwards  recommended  that  a  sharp  hook  grooved  on  its  convexity  (Fig.  70.")) 
should  be  introduced  under  the  cricoid  cartilage,  and  the  windpipe  pulled  up 
and  opened  by  sliding  the  scalpel  along  the  groove  and  cutting  downwards. 
I  have  occasionally  used  the  cutting  hook  (Fig.  766),  and  some  Surgeons 
prefer,  instead  of  the  scalpel,  to  open  the  trachea  with  cutting  forceps,  or  with 
a  trochar  carrying  a  cannula  in  the  shape  of  a  trachea-tube  ;  but  these  iostru- 
ments,  though  ingenious,  are  not  so  safe  or  easy  of  management  as  the  scalpel 
and  sharp  hook. 

A  possible  accident  at  this  stage  of  the  operation  is  wound  of  the  oesophagus. 
This  is  avoided  by  steadying  the  wrist  on  the  sternum  while  making  the 


Fig.  7il.'>.  — 'rnicIiea-liciok-DiiX'Ctiii'. 


incision,  by  drawing  the  trachea  well  forward  with  the  sharp  hook,  and  by 
holding  the  knife  by  the  blade  so  that  not  more  than  half  an  inch  projects 
beyond  the  finger  and  thumb.  I  have  heard  of  a  case  in  which,  for  want  of 
these  precautions,  not  only  was  the  oesophagus  wounded,  but  at  the  post- 
mortem examination  the  mark  of  the  knife  was  found  upon  the  bodies  of 
three  of  the  cervical  vertebrae. 

In  rare  cases  the  mucous  membrane  of  the  trachea  has  been  pushed  before 
the  knife,  but  this  is  practically  impossible  if  the  hook  be  used  as  described 
ou  p.  744,  and  if  the  point  of  the  knife  be  proj^erly  sharp.  In  cases  of 
diiihtheria  in  which  the  false  membrane  forms  a  distinct  tube  lining  the 
trachea,  it  may  be  pushed  before  the  point  of  the  knife,  and  thus,  if  the  tube 
be  inserted  at  once,  no  air  may  enter.    This  accident  is  avoided  by  adopting 


Cutting  Traehea-hook. 


the  plan  of  holding  the  wound  in  the  trachea  open  with  a  dilator,  and  re- 
moving all  membrane  that  can  be  seen  before  introducing  the  tube. 

4.  After  the  trachea  has  been  opened,  the  next  point  is  to  Introduce  a 
proper  Tube.  In  doing  this,  special  care  must  be  taken  not  to  push  tiie 
tube  into  a  sort  of  pouch  which  always  exists  at  the  lower  angle  of  the 
wound,  between  the  trachea  and  the  deep  fascia  of  the  neck.  This  error  is 
not  only  embarrassing  to  the  Surgeon,  but  dangerous  to  the  patient  by  the 
delay  it  occasions,  by  the  compression  exercised  on  the  trachea  below  the 
opening  into  it,  and  by  the  suction  of  blood  into  the  aperture  in  the  air-tube. 
It  is  best  avoided  by  expanding  the  tracheal  opening  with  the  dilator  (Fig. 
761)),  and  passing  the  tube  between  the  blades  of  that  instrument,  or  by 
adopting  the  method  already  described  of  inserting  the  sharp  hook  parallel  to 
the  line  of  incision  instead  of  above  it.  In  passing  the  tube  into  the  trachea 
some  difficulty  may  be  experienced,  owing  to  the  elasticity  of  the  sides  of  the 
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incision  in  the  windpipe,  in  consequence  of  which  one  of  them  is  apt  to  be 
doubled  in  under  the  end  of  the  instrument.  This  may  be  avoided  by  intro- 
ducing the  sharp  hook  in  the  manner  described  above,  or  by  the  use  of  Fuller's 
bivalve  tube  introduced  closed  (Fig.  707),  and  then  expanded  by  slipping  a 
cannula  into  it  (Fig.  768).  If  the  rings  of  the  trachea  be  very  rigid  and 
unyielding,  the  silver  .tube  may  most  conveniently  be  introduced  by  expanding 
the  incision  by  means  of  the  trachea-dilator  (Fig.  769),  and  then  passing  it 
between  or  under  their  blades. 

Trachea-tubes  should  be  of  such  a  calibre  throughout  as  to  admit  of 
respiration  being  carried  on  through  them,  without  any  effort  on  the  part  of 
the  patient.  Many  of  those  that  are  to  be  met  with  in  the  instrument-makers' 
shops,  though  very  wide  at  the  mouth,  are  far  too  narrow  and  contracted  at 
the  lower  aperture  to  allow  a  free  and  unimpeded  passage  for  the  air  of 
respiration,  being  made  very  conical  in  order  to  admit  of  easy  introduction 


and  to  occlude  the  opening  in  the  windpipe  completely,  so  as  to  prevent  the 
entry  of  any  blood  by  the  side  of  the  tube. 

It  is  most  important  after  the  operation  to  keep  the  tube  from  being  clogged 
by  mucus.  The  frothy  mucus  which  the  patient  constantly  brings  up  after 
the  operation  is  easily  removed  by  wiping  it  away  with  a  sponge  during  the 
expiratory  efforts  of  coughing,  and  by  the  occasional  introduction  of  a  feather 
moistened  with  a  solution  of  carbonate  of  soda.  It  will  be  found,  however, 
that  after  a  few  hours  the  lumen  of  the  tube  becomes  narrowed  by  an  adherent 
layer  of  dried  mucus  on  which  the  feather  makes  no  impression.  This 
accumulates  in  the  largest  quantity  at  the  inferior  aperture  and  at  the  curve 
of  the  tube,  and  may  seriously  block  up  its  calibre  while  the  external  opening 
appears  quite  free.  Obre  devised  a  very  simple  means  to  remedy  this  incon- 
venience. It  consists  in  the  trachea-tube  being  made  of  uniform  caUbre 
throughout,  and  having  an  interior  tube  accurately  fitted  to  it,  and  projecting 
about  one-eighth  of  an  inch  beyond  the  lower  extremity  of  the  outer  tube.  It 
is  in  the  projection  of  the  internal  tube  beyond  the  lower  end  of  the  external 
one  that  the  great  utility  of  this  contrivance  consists.  If  the  two  tubes  be  of 
the  same  length,  or  still  more,  if  the  innermost  tube  be  the  shorter,  a  plug  of 
mucus  may  be  left  at  the  end  of  the  outer  cannula,  on  the  withdrawal  of  the 
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inner  tube.  But  if  this  be  the  longer  of  the  two,  the  end  of  the  outer  tube 
will  be  effectually  cleared  every  time  it  is  withdrawn,  which  may  be  done  as 
often  as  any  mucus  collects,  without  in  the  sHghtest  degree  disturbing  the 
patient.  The  two  tubes  are  fixed  by  means  of  a  button,  attached  to  the  edge 
of  the  outer  one  (Fig.  770). 

When  a  trachea-tube  has  been  worn  for  any  length  of  time,  it  will  almost 


Fig.  770. — Tracheotomy-tube.    Tin'  inner  tnbe  lias  been  removed  from  tlie  outer. 


always  be  found  that  ulceration  has  taken  place  in  the  trachea  at  some  point 
as  the  result  of  pressure.  The  discharge  from  this  ulcerating  surface,  and  the 
increased  secretion  caused  by  the  accompanying  irritation,  add  greatly  to 
the  difficulty  experienced  in  keeping  the  tube  from  becoming  blocked. 
R.  W.  Parker  has  pointed  out  that  this  ulceration  is  due  to  the  fact  that 
the  ordinary  quarter-circle  tubes  do  not  correspond  with  the  natural  direction 
of  the  trachea,  and  that  consequently  the  end  of  the  tube  impinges  on  the 
anterior  wall  of  the  trachea.  To  overcome  this  difficulty  Parker  has  devised 
an  angular  tube  (Fig.  770;  so  shaped  that  the  part  which  lies  in  the  trachea 
accurately  follows  its  direction.  The  tube  is  fitted  with 
a  movable  collar,  as  suggested  by  Roger  of  Paris,  which 
will  be  found  more  comfortable  to  the  patient  than  a 
rigid  shield. 

AVith  the  same  object  Morrant  Baker  has  employed  a 
tube  made  of  india-rubber,  such  as  is  used  in  the  manufac- 
ture of  the  india-rubber  catheter  (Fig.  771).  It  has 
sufficient  rigidity  to  prevent  its  collapsing,  but  not  suffi- 
cient to  give  rise  to  irritation  or  to  cause  ulceration.  Trfeheotonij^tube. 
It  is  to  be  introduced  after  the  first  twenty-four  hours, 
a  silver  tube  being  used  till  then.  The  tube  is  single,  but  the  ease  with  which 
it  can  be  removed  and  re-introduced  is  so  great,  that  there  is  no  difficulty 
in  keeping  it  clean  ;  in  fact,  the  irritation  produced  in  so  doing  is  said  to  be 
less  than  that  caused  by  the  removal  of  the  inner  tube  of  any  ordinary  double 
trachea-tube.  Baker  has  found,  from  experience  in  a  considerable  number  of 
cases,  that  it  is  worn  with  much  greater  comfort  to  the  patient  than  a  rigid  tube. 

It  has  sometimes  happened  that  in  consequence  of  the  tube  becoming- 
detached  from  the  shield,  it  has  slipped  into  the  trachea.  Cases  of  this 
kind  have  been  related  by  Walters,  and  liy  J.  W.  Ogle.  The  removal  of  the 
tubes  was  efiected  by  means  of  forceps. 
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Tracheotomy  in  Children  is  never  easy,  and  is  at  times  a  dangerous 
operation.  The  difficulty  of  tlie  operation  arises  more  particularly  in  infants 
and  very  young  children  from  the  sliortness  of  the  neck,  and  the  depth  and 
s'raall  size  of  the  trachea.  Before  the  age  of  puberty,  this  tube  is  usually 
thickly  covered  by  a  quantity  of  loose  granular  fat,  containing  many  veins, 
and  is  of  small  size,  so  that  a  slight  deviation  of  the  incision  to  one  side  may 
readily  lead  the  Surgeon  astray,  and  into  dangerous  proximity  with  the  carotid 
arteries.  The  danger  of  the  operation  results  from  the  large  size  of  the 
venous  plexuses  in  connexion  with  the  thyroid  body.  In  performing  this 
operation  in  young  subjects,  chloroform  should  always  be  administered.  This 
may  be  done  with  safety,  even  though  the  most  urgent  dyspnoea  be  present  ; 
the  difficulty  of  respiration,  being  in  a  great  measure  spasmodic,  is  relieved  by 
the  ansesthetic.  If  chloroform  be  not  given,  the  struggles  of  the  child  will 
seriously  embarrass  the  operator.  The  dangers  and  difficulties  of  the  operation 
are  avoided  only  by  attention  to  the  advice  already  given,  to  keep  accurately 
to  the  middle  line,  to  avoid  operating  too  high,  mistaking  the  hyoid  bone  for 
the  pomum  Adami,  to  make  a  sufficiently  free  incision,  and  above  all,  to  avoid 
needless  hurry  in  cases  in  which  asphyxia  is  not  imminent,  and  to  do  the 
operation  by  a  careful  process  of  dissection,  rather  than  by  irregular  tearing 
with  blunt  instruments. 

Comparison  of  Tracheotomy  and  Laryngotomy. — On  comparing 
tracheotomy,  as  ordinarily  performed,  with  laryngotomy,  I  think  there  can  be 
little  doubt  that  the  Surgeon  should  give  the  preference,  in  all  cases  where  it 
is  practicable,  to  the  latter  operation,  on  account  of  its  greater  simplicity, 
safety,  and  rapidity.  When  the  windpipe  is  to  be  opened  for  the  extraction 
of  a  foreign  body,  tracheotomy  should  be  performed  in  preference  to  laryngo- 
tomy, as  the  latter  operation  does  not  provide  a  sufficient  opening  for  its 
expulsion  or  extraction.  In  children  the  larynx  is  so  little  developed,  that 
tracheotomy  should  as  a  rule  be  done.  In  all  cases  in  which  the  obstruction 
to  respiration  is  produced  by  inflammatory  effusion  into  the  submucous 
areolar  tissue,  or  oedema  glottidis,  whether  dependent  upon  idiopathic  or 
erysipelatous  laryngitis,  or  chronic  disease  of  the  larynx,  or  upon  the  irritation 
and  inflammation  excited  by  swallowing  boiling  water  or  the  stronger  acids, 
in  my  opinion,  laryngotomy  is  the  operation  that  should  be  preferred  in  the 
adult  ;  and  this  opinion  is  based  on  the  following  reasons  : — 

1.  As  in  laryngotomy  the  air-tube  is  always  opened  below  the  seat  of  obstruc- 
tion, there  can  be  no  necessity  to  make  au  aperture  farther  from  the  seat  of 
■disease.  In  laryngitis,  whether  acute  or  chronic,  the  obstruction  to  breathing 
■depends  upon  swelling  of  the  lips  of  the  glottis  causing  an  impediment  to 
the  entrance  of  air.  But  this  loose  submucous  areolar  tissue  terminates  at 
the  true  vocal  cords,  where  the  mucous  membrane  becomes  directly  applied 
to  the  subjacent  fibrous  structures  ;  the  swelling  and  consequent  mechanical 
impediment  are  hence  confined  to  the  limits  of  the  tliyroid  cartilage,  and  any 
opening  made  below  this  will  clear  the  lowest  limit  of  the  disease,  which 
is  always  accurately  bounded  below  by  the  vocal  cords.  Hence  an  aperture  in 
the  crico-thyroid  membrane  is  quite  as  effectual  as  one  in  the  trachea. 

2.  Laryngotomy  is  a  far  safer  operation  than  tracheotomy.  On  this  point 
I  need  scarcely  dwell  ;  a  glance  at  the  anatomy  of  the  parts  concerned  will  be 
sufficient  to  establish  it.  The  crico-thyroid  membrane  is  nearly  subcutaneous, 
and  no  parts  of  importance  can  be  wounded  in  opening  it,  if  we  except  the 
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gmall  crico-thyroid  artery  which  crosses  it,  and  wliich  might  be  cut  across,  but 
from  which  I  have  never  seen  any  trouble  arise.  The  trachea,  on  the  contrary, 
is  not  only  deeply  seated,  but  covered  by  a  large  plexus  of  blood-vessels,  which, 
when  rendered  turgid  by  the  asphyxiated  condition  that  exists  when  an  opera- 
tion is  required,  pours  out  a  large  quantity  of  dark  blood,  and  thus  seriously 
embarrasses  and  delays  the  Surgeon  at  a  time  when  the  life  of  the  patient 
depends  on  the  speedy  admission  of  air  to  his  lungs. 

?>.  Laryngotomy  can  be  much  more  quickly  performed  than  tracheotomy. 
This  I  look  upon  as  an  inestimable  advantage  in  many  of  the  cases  requiring 
operation  ;  a  few  seconds  more  or  less  being  sufficient  to  turn  the  balance 
cither  in  favour  of  life  or  of  death.  The  rapidity  with  -which  laryngeal 
obstruction — partly  mechanical  and  partly  from  spasm — sets  in,  is  sometimes 
so  great,  more  particularly  when  an  acute  inflammation  supervenes  on  chronic 
disease  of  the  larynx,  that  life  may  be  extinguished  before  the  Surgeon  has 
time  to  open  the  windpipe,  if  he  endeavour  to  do  so  by  tracheotomy.  In 
extreme  cases,  in  which  the  lungs  have  become  slowly  engorged,  the  action  of 
the  heart  is  already  enfeebled,  and  a  sudden  spasm  occurring  at  the  glottis 
will  at  once  place  the  patient  beyond  recovery.  But  even  though  life  appear 
for  the  moment  extinct,  it  is  the  imperative  duty  of  the  Surgeon  to  open  the 
air-passage  as  speedily  as  possible,  and  to  endeavour,  by  means  of  artificial 
respiration,  to  revive  the  flickering  spark  ;  and  it  is  impossible  to  experience  a 
greater  satisfaction  in  the  exercise  of  our  profession,  or  to  witness  a  greatei- 
triumph  of  art,  than  in  thus  snatching  a  patient  out  of  the  very  jaws  of  death. 

An  objection  has  been  urged  to  laryngotomy  in  these  cases,  that  it  does  not 
allow  the  patient  to  wear  a  tube  without  much  irritation  being  induced. 
This,  however,  I  have  not  found  to  be  the  case  in  my  practice.  I  have  had 
jtatients  who  have  worn  silver  tubes  in  this  situation  a  considerable  number  of 
years,  in  one  case  as  many  as  twelve,  and  in  whom  no  special  irritation  has 
been  occasioned  by  them. 

After-Treatment  of  Laryngotomy  and  Tracheotomy. — In  all  cases 
after  the  windpipe  has  been  opened,  the  patient  should  be  placed  in  a  well- 
warmed  room,  the  air  of  which  should  be  kept  moist  by  means  of  steam.  A 
thin  piece  of  muslin  folded  two  or  three  times  may  be  laid  over  the  opening 
of  the  tube  to  exclude  dust.  If  the  operation  have  been  i^erformed  for  some 
temporary  obstruction  of  the  glottis,  such  as  the  impaction  of  a  foreign  body, 
the  tube  may  be  taken  out  as  soon  as  the  cause  is  removed,  and  the  wound 
allowed  to  heal  by  granulation,  or  as  suggested  by  MacCormac,  the  wound  in 
the  trachea  may  be  closed  by  cat-gut  sutures. 

The  aftcr-ircaimeni  of  iracheoiomy  fur  memhrnnovs  lari/iii/ifiii  requires  special 
attention,  as  the  success  of  the  operation  depends  almost  entirely  upon  it. 
The  objects  in  view  are,  1st,  to  provide  a  warm  moist  atmosphere,  in  order  to 
diminish  as  far  as  possible  the  risk  of  bronchitis  ;  2nd,  to  keep  the  tube 
clean  and  free  ;  3rd,  to  hasten  the  separation  of  the  membrane  and  limit  its 
extension  ;  and  4th,  to  remove  the  tube  at  the  earliest  possible  period. 

A  i/r/rni  moist  atmosphere  is  best  provided  by  placing  the  child  in  a  bed 
over  which  a  sort  of  tent  of  sheets  is  reared,  supported  by  pieces  of  lath  or 
iron  attached  to  the  legs  of  the  bedstead.  One  side  of  this  tent  must  be  left 
open,  and  through  this  opening  a  current  of  steam  must  be  introduced  from  a 
kettle,  to  the  nozzle  of  which  a  tin  tube  is  attached.  The  best  apparatus  for 
this  purpose  is  the  "  croup  kettle,"  invented  by  R.  W.  T*arker,  which  supplies 
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a  current  of  warm  air  mixed  with  the  steam,  thus  efficiently  maintaining 
ventilation  as  well  as  warmth  and  moisture.  By  its  means  the  temperature 
can  be  easily  reo-alated,  so  that  there  is  little  risk  of  weakening  the  child  by 
bver-heating.  2.  The  ti/he  mast  be  kept  clean,  by  ft'equently  removing  the 
inner  part  and  washing  it  with  warm  water  and  cleaning  the  inside  with  a 
feather.  If  it  is  caked  inside  with  dried  mucus,  this  will  readily  be  removed 
by  a  solution  of  carbonate  of  soda.  After  the  fourth  day  the  outer  tube  also 
may  be  removed  and  cleaned  once  every  twenty-four  hours.  The  patient  must 
be  constantly  watched  day  and  night,  and  any  mucus  that  appears  at  the  orifice 
of  the  tube  during  efforts  at  coughing  must  be  wiped  away  with  a  sponge. 
3.  To  Jiasteii  the  separation  of  the  membrane  and  to  prevent  its  ertension  various 
substances  may  be  administered  by  inhalation.  Carbolic  acid,  oreasote  and 
eucalyptus  oil  may  be  given  by  adding  a  few  drops  to  the  water  in  the  kettle, 
from  which  the  steam' is  being  supplied.  Quinine  maybe  administered  by 
means  of  a  spray  from  a  Siegle's  apparatus,  the  solution  used  containing  about 
four  grains  to  the  ounce.  Solvents  may  be  used  in  the  same  way  to  soften  the 
membrane  :  the  best  of  these  is  carbonate  of  soda  (gr.  xx.  to  3].).  Lactic  acid 
also  has  been  recommended,  but  it  does  not  seem  to  be  superioi-  to  the  soda 
s  )Iution.  These  substances  in  spray  may  be  used  every  two  or  three  hours, 
the  child  being  wrapped  in  a  mackintosh  cloth  at  the  time  to  avoid  wetting 
the  clothes.  R.  W.  Parker,  believing  that  in  all  cases  of  membi-auous  laryngitis 
the  disease  is  at  first  local,  and  that  the  general  symptoms  are  due  to  the 
absorption  of  the  unhealthy  products  of  the  local  process,  insists  very  strongly 
on  the  necessity  of  clearing  these  away  both  at  the  time  of  the  operation  and 
afterwards.  Before  inserting  the  tube  he  recommends  that  the  incision  in 
the  trachea  should  be  held  open  with  hooks  or  a  dilator,  while  all  membrane 
within  reach  is  removed  by  means  of  a  feather  which  has  previously  been 
soaked  in  a  solution  of  carbonate  of  soda.  In  order  to  clear  the  larynx  the 
feather  may  be  passed  upwards  into  the  mouth.  This  apparently  severe  treat- 
ment has  in  his  hands  proved  very  successful,  no  fewer  than  8  out  of  IG  cases 
thus  treated  having  recovered. 

The  feeding  of  the  patient  must  not  be  neglected,  even  if  considerable 
persuasion  be  necessary  to  make  the  child  swallow.  Food  should  be  given 
about  every  two  hours,  and  soft  solids  will  often  be  taken  more  easily  than 
liquids. 

4.  The  removal  of  the  tabe  should  always  be  accomplished  as  soon  as 
possible.  It  is  often  difficult  to  determine  when  this  can  lie  done  safely. 
Many  tubes  are  made  with  an  opening  at  the  upper  part,  so  that  the  patency 
of  the  glottis  can  be  ascertained  by  placing  the  finger  over  the  external 
opening,  and  observing  the  effect.  The  return  of  the  voice,  more  or  less 
perfectly,  when  the  opening  is  closed,  is  usually  a  sign  that  the  tube  may 
safely  be  removed. 

Difficulty  in  establishing  natural  respiration  after  Tracheotomy. — 

In  rare  cases  it  is  found  impossible  to  dispense  with  the  tracheotomy  tube  on 
account  of  the  occurrence  of  laryngeal  obstruction  either  at  once  or  after  an 
interval.  Cases  of  this  kind  may  be  divided  into  two  classes  :  those  in  which 
the  obstruction  is  due  to  spasm  or  paralysis  of  the  larynx,  and  those  in  which 
there  is  actual  mechanical  obstruction.  It  sometimes  hap]3ens  that  the 
passage  of  air  through  the  larynx,  alter  a  tube  has  been  worn  for  some  time, 
causes  spasm  of  the  glottis,  which  may  threaten  suffocation.    This  cause  may 
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be  suspected  if  the  breathing  is  free  under  the  influence  of  chloroform  whilst 
the  opening  in  the  trachea  is  closed.  The  spasm  is  best  overcome  by  removing 
the  tube  periodically  for  longer  or  shorter  intervals  until  the  patient  becomes 
accustomed  to  its  absence  ;  or  a  tube  with  an  opening  in  its  upper  part  may  be 
used,  and  the  external  opening  may  be  plugged  with  a  cork  which  can  be  at 
once  removed  should  dyspnoea  occur.  If  these  methods  fail,  catheterization  or 
intubation  of  the  larynx  should  be  tried.  In  a  case  recorded  by  Bilton  Pollard 
the  tracheotomy  tube  had  been  worn  for  nearly  two  years,  and  in  spite  of 
many  kinds  of  treatment  could  not  be  dispensed  with.  A  Macewen's  tracheal 
catheter  was  introduced  and  left  in  for  thirty-one  hours,  after  which  the 
breathing  was  easy,  and  in  fourteen  days  the  tracheotomy  wound  had  healed. 
An  O'Dwyer's  intubation  tube  may  be  used  with  advantage  in  such  cases. 
Paralysis  of  the  abductor  muscles  has  been  recorded  by  Gerhardt,  but  it  is 
exceedingly  rare  and  its  cause  is  very  uncertain. 

MecJiankal  ohsfrudmi  after  tracheotomy  may  arise  from  three  causes  : 
obstruction  by  masses  of  fungating  granulation  tissue,  adhesion  of  the 
vocal  cords,  and  cicatricial  contraction  of  the  glottis,  consequent  upon  the 
disease  for  which  the  operation  was  performed.  The  formation  of  fungating 
granulation  tissue  may  occur  above  the  tube,  projecting  upwards  into  the 
larynx,  or  more  rarely  below  the  tube  where  its  point  touches  the  trachea. 
K.  W.  Parker  has  recorded  a  fatal  case  of  obstruction  of  the  tube  by  a 
mass  of  granulation  tissue  formed  below  it.  More  commonly  the  granula- 
tion tissue  is  above  the  tube  and  prevents  its  removal.  The  treatment  in 
these  cases  consists  in  the  application  of  nitrate  of  silver,  either  by  means 
of  a  coated  probe  or  a  brush  dipped  in  a  solution  of  30  grains  to  one 
ounce  of  water,  introduced  by  the  wound.  If  this  fails,  a  tracheal  catheter 
may  be  passed  through  the  larynx,  and  retained  for  from  twenty-four  to 
thirty-six  hours,  or  intubation  may  be  performed.  The  pressure  of  the  tube 
destroys  the  fungating  mass.  If  this  fails  the  parts  may  be  carefully  scraped 
with  a  sharp  spoon,  the  head  being  allowed  to  fall  backwards  so  that  blood 
shall  not  flow  down  into  the  lungs,  or  as  a  last  resource  thyrotomy  may  be 
performed  and  the  granulation  tissue  removed.  Chloroform  is,  of  course, 
required  for  any  of  these  proceedings.  Adhesion  of  the  vocal  cords  is  rare, 
and  is  treated  by  the  passage  of  an  instrument  upwards  from  the  wound,  or  by 
division  of  the  adhesions  followed  by  intubation.  Cicatricial  contraction 
commonly  occurs  in  cases  of  syphilitic  disease,  and  usually  resists  all  simple 
treatment.  In  a  case  of  this  nature  E.  C.  Stabb  performed  thyrocomy  and 
removed  the  cicatricial  tissue  which  replaced  the  true  and  false  vocal  cords  of 
the  right  side,  together  Avith  a  large  piece  of  necrosed  cricoid  cartilage.  The 
patient  made  a  complete  recovery. 

Intubation  of  th.e  Larynx. — Since  the  latter  half  of  the  last  century 
various  attempts  have  been  made,  sometimes  with  success,  to  relieve  acute  or 
chronic  laryngeal  obstruction  by  the  passage  of  a  tube  from  the  mouth  through 
the  larynx  into  the  trachea.  In  recent  years  the  utility  of  "  catheterization  of 
the  larynx"  has  been  especially  demonstrated  by  Macewen,  who,  in  1880, 
published  four  cases  in  which  this  treatment  was  adopted.  In  two  instances 
a  catheter  was  passed  through  the  larynx  for  the  relief  of  obstruction  due  to 
oedema  of  the  glottis  ;  both  cases  recovered.  In  a  third  case  the  tube  was 
used  in  place  of  preliminary  tracheotomy  during  the  removal  of  a  carcinoma  of 
the  tongue  and  pharynx  ;  it  served  its  purpose  well,  the  aperture  of  the  larynx 
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being  plugged  around  the  tube  with  a  sponge.  In  the  fourth  case  it  was 
intended  to  use  the  catheter  during  a  similar  operation  and  its  introduction 
had  been  successfully  practised  beforehand,  but  the  patient  died  during  the 
administration  of  the  chloroform. 

A  short  tube  which  could  be  left  in  the  larynx,  with  its  larger  upper  end 
resting  on  the  cords,  was  first  employed  by  Bouchut  in  1858,  but  the  credit  of 
devising  the  method  of  "intubation  of  the  larynx"  as  at  present  practised  is 
due  to  Joseph  O'Dwyer,  of  New  York.  The  gold-plated  brass  tube  which  is 
passed  into  the  larynx  is  represented  in  Fig.  772.  The  expanded  upper  end 
of  the  tube  rests  upon  the  ventricular  bands,  and  the  constricted  part  below 
lies  between  the  vocal  cords.  The  tubes  are  made  in  difierent  sizes.  The 
other  instruments  required  are  an  efficient  gag,  a  specially  constructed  "  intro- 
ducer "  for  placing  the  tube  in  the  larynx,  and  an  "  extractor  "  for  removing 
it.  The  "introducer"  is  screwed  on  to  a  steel  obturator  which  accurately  fits 
the  tube.  If  the  patient  be  a  child  it  should  be  seated  on 
the  nurse's  lap  with  the  head  against  her  left  shoulder.  An 
assistant  standing  behind  steadies  the  head  and  holds  the 
gag.  The  Surgeon,  sitting  in  front  of  the  patient,  passes  his 
left  index  finger  to  the  upper  aperture  of  the  larynx,  and 
with  this  as  a  guide,  inserts  the  tube  by  means  of  the 
"  introducer,"  which  is  then  at  once  removed.  A  loop  of 
thread  attached  to  the  head  of  the  tube  serves  as  a  safeguard 
against  leaving  the  tube  in  the  oesophagus  ;  it  may  be  cut 
and  withdrawn  as  soon  as  it  is  certain  that  the  tube  is  in  its 
right  position.  This  is  shown  by  an  attack  of  coughing 
and  the  relief  afforded  to  the  breathing.  After  a  short 
time  the  larynx  becomes  very  tolerant  of  the  presence  of  the 
tube  and  in  some  cases  it  has  been  worn  for  long  periods. 
The  interference  with  the  act  of  swallowing  caused  by  the 
tube  varies  considerably  ;  soft  solids  are  usually  taken  more 
easily  than  fluids,  and  it  has  been  found  that  often  degluti- 
tion is  most  easy  when  the  child  is  lying  on  its  back  with 
the  head  slightly  dependent. 

The  operation  of  intubation  is  not  easy.    It  is  far  easier 
to  pass  the  tube  into  the  pharynx  than  into  the  larynx, 
and  it  is  very  necessary  that  the  Surgeon  should  gain  the  required  skill  by 
practice  on  the  cadaver. 

Indkaiions. — Speaking  generally  it  may  be  said  that  intubation  should  be 
tried  as  a  substitute  for  tracheotomy  in  cases  of  obstruction  due  to  simple 
oedematous  laryngitis  or  to  oedema  of  the  glottis  such  as  follows  scalds  of  the 
larynx.  It  has  also  been  employed  successfully  in  the  treatment  of  chronic 
forms  of  laryngeal  obstruction,  sometimes  after  division  of  cicatricial  bands, 
and  reference  has  already  been  made  to  its  use  in  cases  in  which  difficulty  is 
met  with  in  establishing  natural  respiration  after  tracheotomy. 

In  connexion  with  membranous  laryngitis  it  is  impossible  at  the  present 
time  to  speak  positively  of  the  relative  merits  of  intubation  and  tracheotomy. 
It  seems  probable,  however,  that  if  the  hopes  entertained  of  the  treatment  of 
diphtheria  with  the  antitoxin  are  realized,  and  the  false  membrane  can  be 
rapidly  loosened  and  detached,  intubation  may  be  found  more  successful  than 
hitherto.    A  large  number  of  statistics  have  been  brought  forward  to  show  the 


Fig.  772.— O'Dwyer' s 
Intubation  Tube — 
size  for  children  of 
from  live  to  seven 
years  of  age. 
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relative  mortality  of  the  two  methods.  J.  B.  Ball  has  collected  1841)  cases  of 
iutubation,  and  adding  these  to  23(38  cases  previously  collected  by  Dillon 
Brown,  of  New  York,  the  total  recoveries  were  1285,  or  30"4  per  cent.  ;  whilst 
after  tracheotomy  Ball  finds  that  the  recoveries,  reckoned  from  a  large  number 
of  statistics,  are  27  to  28  per  cent.  The  diiference  is  small,  but  in  cases  under 
one  year  old  the  evidence  afforded  by  statistics  is  certainly  in  favour  of  intu- 
bation. As  objections  to  intubation  may  be  mentioned  the  danger  of  detaching 
membrane  and  pushing  it  down  in  front  of  the  tube,  the  impossibility  of 
applying  local  treatment  to  the  larynx  and  trachea,  and  its  failure  to  give  relief 
if,  as  Ball  remarks,  there  is  much  swelling  about  the  pharynx  and  tonsils.  To 
those  who  have  made  themselves  skilled  in  the  introduction  of  the  tube 
intubation  is  simpler  than  tracheotomy,  and  has  the  advantage  that  consent 
for  its  employment  is  readily  obtained  ;  the  tube  can  usually  be  dispensed  with 
about  the  fifth  day,  and  thus  in  successful  cases  the  average  duration  of  the 
treatment  is  shorter  than  after  tracheotomy.  Lastly,  it  must  be  allowed  that 
if  the  tube  becomes  blocked  and  expelled  by  coughing,  in  the  absence  of  skilled 
assistance,  the  position  is  more  critical  than  any  which  is  likely  to  arise  after 
tracheotomy.  On  the  whole  the  evidence  is  certainly  in  favour  of  its  continued 
trial,  but  intubation  for  diphtheria  should  never  be  attempted  unless  the 
necessary  means  for  the  performance  of  tracheotomy  are  at  hand. 

SURGICAL  OPERATIONS  ON  THE  CHEST. 

Tapping  the  Pleural  Cavity. — The  operation  of  Tapping  the  Pleural 

Cavity  is  required  in  cases  of  hydrothorax,  empyema,  and  htemothorax.  The 
point  of  selection  is  a  spot  in  the  fifth  intercostal  space  on  the  lateral  median 
line.  This  point  is  crossed  by  a  line  drawn  horizontally  round  the  body  from 
the  nipple  to  the  spine. 

As  it  is  of  great  importance  in  cases  of  lujdrothorax  to  exclude  the  air  from 
the  pleural  sac,  the  operation  is  now  almost  invariably  performed  by  the 
aspirator.  The  ordinary  bottle-aspirator  (Fig.  773)  will  usually  be  found  the 
most  convenient  instrument.  The  air  having  been  exhausted  from  the  bottle 
by  means  of  the  air-pump,  and  the  stop-cock  closed,  the  chest  is  tapped  in  the 
way  presently  to  be  described  with  the  aspirator- trochar  ;  and  the  cock  in  its 
side  being  turned  on,  the  fluid  rushes  into  the  bottle  to  fill  up  the  vacuum. 
The  original  aspirator,  as  invented  by  Dieulafoy  (Fig.  94,  Vol.  I.),  may  be 
used,  and  can  easily  be  converted  into  a  siphon. 

Thompson's  "  Siphon-troclmr  "  will  usually  answer  the  purpose  well  enough. 
If  it  be  used  the  fluid  is  allowed  to  run  oif  by  the  elastic  tube,  the  end  of  which 
is  immersed  in  a  vessel  containing  a  1  in  20  solution  of  carbolic  acid  (Fig.  774). 

In  the  absence  of  all  special  instruments  the  chest  may  be  safely  tapped 
with  a  common  trochar  by  the  simple  method  suggested  by  Eeybard.  A 
piece  of  thick  linen  or  cotton  rag  free  from  holes  is  made  into  a  funnel,  the 
narrow  end  of  which  is  tied  lightly  i-ound  the  cannula  immediately  below  its 
expanded  end.  The  funnel  is  then  thoroughly  soaked  in  carbohc  oil  (1  in 
10).  When  the  trochar  is  withdrawn  the  funnel  of  oiled  rag  hangs  down 
from  the  end  of  the  cannula,  and  serves  to  direct  the  fluid  into  a  vessel  held 
to  receive  it,  and  at  the  same  time  it  forms  an  efficient  valve  which  prevents 
the  entrance  of  air  during  inspiration. 

Whatever  plan  be  adopted,  the  side  of  the  chest,  the  operator's  hands  and 
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all  instruments  used  must  be  carefully  washed  in  a  solution  of  carbolic  acid 
(1  in  20).  The  loiver  border  of  the  sixth  rib  is  then  felt  for,  and  if  a  trochar 
is  being  used,  a  small  incision  may  be  made  through  the  skin,  parallel  to  it,  in 
the  mid-axillary  line.  The  point  chosen  should  correspond  to  the  interval 
between  two  digitations  of  the  serratus  magnus.  If  the  aspirator  is  being 
used  no  incision  is  required.  The  skin  is  then  drawn  upwards  till  the  point 
chosen  in  the  skin  corresponds  to  the  upper  border  of  the  rib,  and  the  point 
of  the  trochar  is  then  slipped  over  its  margin  and  thrust  sharply  and  firmly 
into  the  pleural  sac,  so  as  to  make  sure  of  penetrating  the  thickened  pleura, 
and  any  layer  of  false  membrane,  which  if  the  instrument  were  pushed 


Fig.  T73. — lapping  the  Chest  by  the  Bottle-Aspirator, 


slowly  on,  might  be  thrust  before  it.  By  thus  passing  the  trochar  immediately 
above  the  rib  any  risk  of  wounding  the  intercostal  artery  or  nerve  is  avoided, 
while  by  drawing  up  the  skin  before  so  doing  the  superficial  opening  and  that 
in  the  intercostal  muscles  and  pleura  do  not  correspond  and  thus  the  track  of 
the  trochar  is  efficiently  closed.  After  the  withdrawal  of  the  cannula  the 
puncture  is  covered  with  some  dry  cotton-wool  and  collodion,  or  by  a  piece  of 
adhesive  plaster,  and  will  usually  unite  without  trouble. 

If  the  aspirator  is  used  the  details  described  in  Vol.  I.,  p.  :.'4o,  must  be 
attended  to.  It  must  be  remembered  that  when  the  vacuum  is  moderately 
perfect  the  lung  is  being  expanded  by  the  pressure  of  the  atmosphere  with  a 
force  equal  to  fifteen  pounds  to  the  square  inch.  This  may  possibly  cause 
some  injury  by  rupture  of  adhesions,  and  even  cause  hsemorrhage  from  the 
lung.  If  therefore  the  patient  complains  of  severe  pain  after  a  certain 
amount  of  fluid  has  been  withdrawn,  or  if  the  fluid  becomes  blood-stained,  the 
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operation  must  at  once  be  brought  to  an  end,  and  repeated  after  an  interval 
of  a  day  or  two,  if  necessary. 

The  importance  of  antiseptic  precautions  such  as  have  been  described  above 
is  very  great  even  in  a  simple  case  of  hydrothorax.  If  they  are  rigidly  carried 
out,  tapping  may  be  repeated  several  times  without  evil  result,  but  should 
they  be  neglected  the  hydrothorax  is  very  prone  to  become  converted  into 
empyema. 

Surgical  Treatment  of  Empyema. — When  the  fluid  in  the  chest  is 
purulent  it  is  generally  acknowledged  that  the  patient's  chance  of  recovery  is 
but  small,  except  by  surgical  interference.     The  consideration  of  general 


Fig.  774. — Tapping  the  Cliest  by  the  biphou-Troclmr. 


symptoms  indicating  the  presence  of  pus  in  the  pleura  belongs  to  medicine 
i-ather  than  to  surgery,  and  need  not  be  discussed  here.  In  all  cases  of  doubt 
the  diagnosis  may  be  readily  made  by  means  of  the  aspirator.  The  presence 
of  pus  having  been  determined,  there  should  be  no  delay  in  removing  it.  The 
longer  it  is  left,  the  more  firmly  the  lung  becomes  bound  down  by  adhesions, 
and  the  probability  of  its  perfect  expansion  becomes  less.  Moreover,  the  pus 
may  burrow  beyond  the  limits  of  the  pleural  cavity,  finding  its  way  down- 
wards into  the  iliac  fossa,  or  more  rarely  into  the  abdominal  cavity,  and  thus 
add  greatly  to  the  gravity  of  the  case.  The  proportion  of  cases  of  empyema 
which  are  cured  by  simple  aspiration  is  so  small  that  valuable  time  should  not 
be  lost  in  attempting  this  before  proceeding  to  drain  the  cavity. 

The  operation  of  opening  the  pleura  for  empyema,  though  one  of  the  most 
ancient  in  surgery,  was  until  recently  so  unsatisfactory  in  its  results  that  it 
was  resorted  to  only  in  the  last  extremity.    The  fatal  result  that  so  frequently 
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followed  was  due  to  septic  fever  and  prolonged  suppuration  consequent  upon 
imperfect  drainage  and  decomposition  of  the  retained  fluid.  With  the  view 
of  preventing  the  accumulation  of  pus  and  diminishing  the  risk  of  septic 
poisoning  Goodfellow  and  De  Morgan  adopted  the  use  of  Chassaignac's 
drainage-tubes  with  considerable  advantage  ;  but  it  was  not  until  the  intro- 
duction of  efficient  antiseptic  treatment  that  the  operation  became  really  safe 
and  successful.  In  discussing  the  operation  the  following  points  have  to  be 
considered  : — 1.  The  best  point  for  making  the  opening  ;  2.  The  method  of 
making  it ;  3.  The  form  of  tube  ;  4.  The  dressing  and  after-treatment ; 
5.  The  removal  of  the  tube  ;  (i.  The  results  ;  and  7.  The  subsequent  treatment 
of  the  cavity  should  the  lung  fail  to  expand. 

1.  The  liest  point  for  the  opening  is  the  subject  of  considerable  difference 
of  opinion.  When  the  Surgeon  is  free  to  choose  the  position  of  the  opening, 
he  may  either  select  a  point  in  the  sixth  intercostal  space  in  front  of  the 
posterior  axillary  line,  or  a  point  slightly  below  and  outside  the  angle  of 
the  scapula.  Objection  has  been  raised  to  the  latter  position  on  account  of 
the  closer  proximity  of  the  ribs  here  than  further  forward,  and  the  greater 
thickness  of  the  overlying  muscles.  It  has  further  been  pointed  out  that  as 
the  patient  usually  lies  on  the  aifected  side,  an  opening  in  the  axilla  is  more 
dependent  than  one  further  back,  and  again,  that  an  opening  made  too  far 
back  is  liable  to  become  early  overlapped  by  the  expanding  lung,  and  drainage 
thus  interfered  with,  or  a  sinus  difficult  to  heal  may  be  left  running  forwards 
towards  the  anterior  part  of  the  chest.  Notwithstanding  these  theoretical 
considerations,  it  is  found  that,  in  practice,  an  opening  below  and  external 
to  the  angle  of  the  scapula  is  very  efficient,  and  if,  as  is  usually  advisable,  a 
piece  of  rib  is  excised,  the  narrowness  of  the  intercostal  spaces  is  no  objection. 
If,  however,  the  Surgeon  is  called  upon  to  operate  without  assistance,  or  in  a 
case  in  which  the  administration  of  an  anesthetic  is  thought  inadvisable,  tlie 
removal  of  a  piece  of  rib  may  be  dispensed  with,  and  the  opening  best  made 
in  the  axilla  at  the  point  above  described. 

It  was  pointed  out  by  John  Marshall  that,  immediately  outside  and  below 
the  junction  of  the  fifth  rib  with  its  cartilage,  there  is  a  point  in  the  chest  wall 
at  which,  from  the  comparative  absence  of  superjacent  muscles,  the  pleura  is  but 
slightly  supported  externally,  and  through  this  he  believed  that  an  empyema 
tends  naturally  to  point.  This  point  is  above  the  origin  of  the  external  oblique, 
external  to  the  insertion  of  the  rectus  and  internal  to  the  origin  of  the  serratus 
magnus.  It  is  covered  by  the  outer  edge  of  the  pectoralis  major,  and  is  beyond 
the  anterior  limit  of  the  external  intercostal  muscle.  That  an  empyema  may 
perforate  the  chest  at  this  point  is  undoubted,  but  according  to  most  authori- 
ties it  tends  to  point  higher  up  in  the  second  or  third  space.  Marshall, 
ai'guing  from  the  excellent  results  that  usually  follow  the  opening  of  an  em- 
pyema pointing  in  front,  suggested  that  the  opening  should  always  be  made 
at  the  thin  point  above  mentioned,  but  subsequent  experience  has  not  shown 
that  this  method  presents  any  practical  advantages. 

When  an  empyema  is  pointing  subcutaneously,  the  superficial  collection  of 
pus  should  be  opened  and,  as  a  rule,  a  second  opening  will  be  required  in  a 
more  convenient  position.  In  a  case  of  localized  empyema  the  incision  must, 
of  course,  be  made  over  the  collection  of  pus. 

2.  The  method  of  operating. — Chloroform  should  always  be  used  in 
preference  to  ether,  and  the  operation  should  be  performed  with  the  strictest 
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antiseptic  precautions.  The  patient  should  be  drawn  well  to  the  edge  of  the 
table  so  that  it  may  not  be  necessary  to  roll  him  on  to  the  sound  side,  a 
position  which  is  apt  seriously  to  interfere  with  the  breathing.  A  point  on 
the  ninth  rib  is  chosen  which  is  slightly  external  to  the  angle  of  the  scapula 
when  the  arm  is  by  the  side. 

An  incision  from  two  to  three  inches  in  length  is  made  directly  upon  the 
rib,  the  periosteum  of  which  must  be  divided  in  the  long  axis  of  the  bone. 
The  wound  is  then  held  widely  open  with  the  blunt  hooks  and  the  periosteum 
stripped  from  the  exposed  part  of  the  rib  with  an  elevator,  which  must  not  be 
too  sharp.  Xo  difficulty  will  be  found  in  turning  the  intercostal  artery  out  ol' 
its  groove  at  the  lower  border.  A  curved  elevator  is  then  passed  completely 
under  the  rib  and  the  bone  divided  in  two  places  with  a  saw  or  bone-forceps, 
and  about[^an  inch  and  a  half  of  its  length  removed.  The  pleura  should  not 
be.wounded  up  to  this  stage  in  the  operation.  All  bleeding  having  been 
arrested,  the  pleura  may  be  opened  and  the  tube  inserted.  If  it  be  preferred 
the  operation  may  be  performed  by  a  "f-shaped  incision,  but  this  usually 
presents  no  advantage  over  the  simple  longitudinal.  The  removal  of  a  piece 
of  rib  is  not  accompanied  by  any  difficulty  or  danger.  Xecrosis  rarely  follows, 
not  more  often  apparently  than  after  the  simple  insertion  of  a  tube  between 
the  ribs.  New  bone  rapidly  forms  from  the  periosteum,  and  after  a  time  the 
continuity  of  the  rib  is  restored,  and  sometimes  a  mass  of  bone  tills  the  intei- 
costal  spaces. 

The  advantage  of  removing  a  piece  of  rib  is  that  a  larger  opening  can  be 
made,  which  facilitates  the  escape  of  the  masses  of  lymph  which  are  often 
present  in  the  pus,  permits  the  introduction  of  the  fingei'  to  investigate  the 
condition  of  the  cavity,  and  allows  the  use  of  a  large  drainage-tube. 

If  the  removal  of  the  rib  is  not  practised  the  opening  is  best  made,  as 
before  said,  in  the  sixth  intercostal  space  about  an  inch  in  front  of  the  posterior 
axillary  line.  An  incision  should  be  made  about  an  inch  and  a  half  in 
length  parallel  to  the  upper  border  of  the  sixth  rib  and  exp'osing  it  clearly. 
Any  superficial  vessel  that  bleeds  may  then  be  secured.  The  intercostal 
muscles  and  pleura  are  next  punctured  with  the  scalpel,  guided  by  the  left 
forefinger  in  the  wound,  immediately  above  the  rib,  so  as  to  avoid  the  inter- 
costal artery.  The  blade  of  the  knife  must  be  parallel  to  the  rib.  A  pair  of 
dressing-forceps  may  then  be  introduced  and  the  wound  stretched  by  expanding 
the  blades,  after  which  the  tube  may  be  at  once  inserted. 

8.  The  Tube. — The  ordinary  india-rubber  drainage-tube  should  be  used,  but 
care  must  be  taken  that  there  is  no  hole  in  the  part  corresponding  to  the  chest 
wall,  as  granulations  are  apt  to  sprout  up  into  it  and  obstruct  the  lumen.  It 
must  be  provided  with  a  shield,  lest  it  slip  into  the  pleural  cavity.  The  best 
form  is  that  suggested  by  E.  B.  Baxter.  It  is  thus  prepared  :  In  the  middle 
of  a  piece  of  sheet  india-rubber,  about  a  sixteenth  of  an  inch  thick,  and  one 
inch  and  a  half  to  two  inches  square,  a  round  hole  is  cut  of  the  same  size  as 
the  drainage-tube.  The  tube  is  then  passed  through  for  a  sufficient  distance, 
and  split  into  four  pieces  sufficiently  long  to  reach  to  the  four  corners  of  the 
shield,  to  which  they  are  attached  by  silver  wire.  The  remainder  of  the  tube 
on  the  other  side  of  the  shield  must  have  holes  cut  in  it  at  intervals,  as  in  an 
ordinary  drainage-tube.  The  tube  must  vary  in  diameter  with  the  size  of  the 
cavity,  and,  as  the  discharge  lessens,  a  smaller  one  may  be  substituted.  It 
need  never  be  more  than  two  or  three  inches  in  length.  Nothing  is  gained  by 
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putting  eight  or  nine  inches  of  tube  into  the  pleura  ;  it  cannot  suck  the  fluid 
out,  and  only  causes  needless  irritation. 

4.  The  dressing  and  after-treatment.  The  deep  part  of  the  dressing 
should  consist  of  cyanide  or  alembroth  gauze,  over  which  it  is  well  to  place 
a  piece  of  oiled  silk  or  some  other  impermeable  material,  to  prevent  the 
discharge  soaking  directly  through  opposite  the  wound.  The  outer  part  of  the 
dressing  should  consist  of  an  absorbent  mass  of  antiseptic  wool,  sublimate 
wood-wool,  carded  oakuna,  or  carbolized  jute.  For  the  first  few  days  the 
<lressing  should  be  changed  at  least  daily,  but  the  intervals  may  be  gradually 
increased.  When  the  dressing  is  removed,  the  entrance  of  impure  air  should 
be  prevented  by  immediately  covering  the  wound  with  a  piece  of  rag  soaked 
in  some  antiseptic  solution.  In  ordinary  cases  nothing  is  gained  by  washing 
out  the  cavity  with  antiseptic  solutions,  a  proceeding  which  has  been  known 
to  cause  sudden  death  in  more  than  one  case,  an  accident  the  cause  of  which 
is  quite  unknown.  If,  however,  it  is  thought  necessary  to  wash  out  a  cavity, 
the  discharge  from  which  is  profuse  and  offensive,  two  tubes  of  unequal  size 
should  be  inserted  as  recommended  by  Godlee  and  the  fluid  slowly  injected 
through  the  smaller  one.    In  this  way  a  free  escape  for  the  fluid  is  ensured. 

5.  The  removal  of  the  tube.  The  time  at  which  the  tube  should  be  re- 
moved is  often  a  difficult  point  to  determine.  "When  the  discharge  becomes 
purely  serous  and  very  small  in  amount,  the  tube  may  at  first  be  shortened  till 
it  is  just  long  enough  to  retain  its  position.  It  is  then  often  forced  out  by 
the  granulations,  or  by  the  expanding  lung.  It  is  well  to  examine  the  cavity 
carefully  with  a  probe  before  removing  the  tube,  as  the  space  unclosed  may  be 
larger  than  would  be  supposed  from'the  amount  of  discharge.  So  long  as  a 
distinct  cavity  remains  the  tube  should  be  retained.  In  young  children, 
especially  if  the  opening  has  been  made  early,  the  tube  may  sometimes  be 
removed  after  a  week  or  ten  days,  and  often  need  not  be  retained  after  a  fort- 
night. In  adults,  in  whom  expansion  of  the  lung  is  often  less  perfect,  and 
whose  chest-walls  are  too  rigid  to  sink  in,  many  months  usually  elapse  before 
the  cavity  is  closed,  and  in  some  cases  complete  recovery  never  takes  place. 
Long  sinuses,  very  troublesome  to  heal,  are  occasionally  left.  These  commonly 
arise  from  opening  too  far  back  or  too  low  down,  or  from  the  prolonged 
retention  of  tubes  of  needless  length. 

In  some  cases  in  which  a  small  cavity  remains  and  refuses  to  heal,  Godlee  has 
obtained  good  results  by  removing  the  tube  and  passing  a  small  catheter  along 
the  track  daily,  so  as  to  give  exit  to  any  discharge  which  may  have  accumulated. 

6.  The  results  of  the  operation  for  empyema  are  usually  as  satisfactory  now 
as  they  were  formerly  unsatisfactory.  In  children,  especially  if  the  health  is 
otherwise  good,  recovery  is  the  rule.  The  temperature  falls  immediately  after 
the  operation,  and  unless  some  complication  occur,  seldom  rises  again.  If 
the  operation  be  not  too  long  delayed,  complete  expansion  of  the  lung  usually 
takes  place.  This  is  effected  by  the  gradual  adhesion  of  the  two  pleural 
surfaces  to  each  other,  commencing  in  the  angle  of  reflexion  from  the  chest 
walls  to  the  lung. 

Operation  for  empyema  without  antiseptic  precautimis  may  occasionally  be 
necessary  when  the  means  of  proper  treatment  are  not  obtainable.  The 
Surgeon  must  then  rely  on  freedom  of  drainage,  by  which  it  may  be  possible 
so  far  to  reduce  the  quantity  of  decomposable  matter  in  the  chest,  that  the 
dose  of  septic  products  absorbed  by  the  patient  shall  not  be  sufficient  to  cause 
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serious  constitutional  disturbance.  This  object;  is  best  attained  either  by 
making  a  free  incision  some  inches  in  length  'between  two  ribs,  or  by  the 
insertion  of  two  tubes,  one  in  the  ordinary  situation,  and  one  at  the  lowest 
possible  point  in  the  pleura.  The  second  opening  may  be  made  upon  a  curved 
probe  passed  in  at  the  upper  wound. 

In  cases  of  tuherculotis  empijema  operation  should,  if  possible,  be  avoided. 
In  cases  in  which  drainage  is  necessary  it  may  be  advisable  very  carefully  to 
wash  out  the  cavity  with  two  tubes  in  the  way  above  described. 

7.  Estlander's  Operation. — In  cases  in  which  the  cavity  of  the  empyema 
continues  to  discharge  after  many  months,  or  even  years,  showing  no  signs  of 
diminishing  either  by  contraction  of  the  chest- walls  or  expansion  of  the  lung,  the 
patient's  condition  becomes  very  serious.  If  the  cavity  be  very  small  it  is  possible 
the  sinus  may  remain  discharging  a  small  quantity  of  pus  without  causing  much 
inconvenience,  but  if  it  be  of  any  size  it  is  almost  impossible  to  keep  it  clean,  and 
the  health  is  gradually  impaired  by  the  constant  absorption  of  small  (piantities 
of  septic  matter,  and  finally  death  will  almost  inevitably  occur  from  albumenoid 
degeneration  of  the  viscera.  In  such  cases  Estlander  proposed  the  removal  of 
the  bony  wall  of  the  chest  corresponding  to  the  cavity,  so  that  the  soft  parts  of 
the  chest- wall  should  come  in  direct  contact  with  the  surface  of  the  lung. 
This  operation  has  now  been  performed  in  a  large  number  of  cases  with  a  very 
considerable  measure  of  success.  The  area  of  the  cavity  must  first  be  accurately 
ascertained  by  careful  probing.  The  ribs  are  then  exposed  by  a  free  incision. 
This  may  be  done  by  raising  a  large  flap,  or  by  a  single  vertical  incision.  In 
whichever  way  it  is  done  the  whole  area  from  which  the  ribs  are  to  be  removed 
must  be  fully  exposed,  so  that  the  thickened  pleura  can  be  cut  away  as  well  as 
the  bones,  and  any  bleeding  vessel  easily  secured.  The  ribs  having  been 
exposed  are  removed  separately  to  the  required  extent  by  the  method  already 
described.  The  thickened  pleura  with  the  periosteum  which  has  been  stripped 
irom  the  ribs  is  then  cut  away  with  a  strong  pair  of  scissors.  The  intercostal 
vessels  lying  in  this  dense  tissue  are  usually  obliterated,  so  that  there  is  singu- 
larly little  bleeding.  Unless  the  thickened  pleura  be  removed  as  well  as  the 
ribs,  the  operation  is  certain  to  fail,  as  it  is  almost  as  unyielding  as  the  bony 
wall.  The  wound  is  then  cleaned  with  some  efficient  antiseptic  solution  and 
closed  by  sutures,  a  drainage-tube  being  inserted  at  the  most  dependent  part, 
and  an  antiseptic  dressing  applied. 

Estlander's  operation  is  only  applicable  to  cases  in  which  the  patient  is 
otherwise  in  good  health  and  free  from  tu])erculous  disease  of  the  lungs.  It 
can  scarcely  ever  be  required  except  in  adults,  as  the  soft  walls  of  a  child's 
thorax  readily  fall  in,  even  if  the  lung  fails  to  expand. 

Pneumothorax. — In  some  cases  an  accumulation  of  air  in  the  pleural  cavity 
gives  rise  to  so  much  interference  with  respiration  that  it  is  necessary  to 
remove  it  by  aspiration.  This  has  been  practised  in  traumatic  pneumothorax, 
and  also  in  cases  of  spontaneous  origin.  Aspiration  should,  however,  never 
be  performed  for  tuberculous  pneumothorax. 

TAPPING    PULMONARY  CAVITIES. 

The  operation  of  tapping  vomica3  in  the  lungs  in  phthisical  patients 
could  not  be  done  with  certainty  until  the  existence  and  precise  seat  of 
such  cavities  could  be  accurately  determined  by  auscultation  ;  for,  prior 
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to  Laennec's  time,  the  physician  could  not  diagnose  a  pulmonary  cavity 
from  a  circumscribed  empyema  communicating  with  the  lung.  Hence  the 
accounts  of  such  an  operation  given  by  the  older  writers  on  medicine  from  the 
days  of  Hippocrates  down  to  the  present  century  must  be  received  with  scepti- 
cism. But  that  the  idea  of  treating  pulmonary  cavities  by  incision  or  tapping 
had  suggested  itself  at  an  early  period  to  medical  practitioners,  there  can  be  no 
doubt ;  for,  without  going  back  to  the  earlier  medical  writers,  w-e  find  Barry  in 
1726  recommending  that  phthisical  cavities  should  be  opened,  with  the  view 
of  giving  a  direct  exit  to  the  contained  matters,  thus,  by  avoiding  violent 
paroxysms  of  cough,  making  it  possible  for  the  parts  to  be  kept  at  rest,  so  as  to 
be  more  likely  to  undergo  a  cure.  The  proposal  received  little  attention,  and 
the  practice  died  out,  until,  in  1836,  it  was  revived  by  an  empiric  of  the  name 
of  Eamadge,  who  appears  to  have  tapped  the  chest  on  several  occasions  in 
order  to  let  out  pus  from  cavities  in  the  hmgs.  In  1845,  Storks  performed 
this  operation  with  success,  in  a  case  under  the  care  of  Hastings.  He  operated 
by, making  along  incision  upon  the  upper  border  of  a  rib,  and  then  opening  up 
the  cavity  by  means  of  a  pair  of  forceps,  and  inserting  a  cannula  to  allow  of 
the  escape  of  the  contents.  This  case  attracted  little  attention  at  the  time, 
and  the  operation  again  died  out,  until  it  was  revived  by  Mosler  of  Greifswald, 
who  not  only  tapped,  but  injected  the  cavities  with  disinfectant  solutions. 

:  Pepper  of  Philadelphia,  who  has  published  an  exhaustive  article  on  this 
subject,  adopts  a  different  procedure.  He  taps  the  vomica  with  a  small 
cannula  and  trochar  fitted  to  a  syringe,  and  injects  the  cavity  with  diluted 
tincture  of  iodine.  Shingleton  Smith  instead  of  iodine  has  used  a  solution  of 
one  grain  of  iodoform  in  five  minims  of  ether  injected  by  means  of  a  Pravaz's 
syringe.  Although  in  some  cases  the  fcetor  of  the  exjaectoration  was  diminished 
but  little  curative  result  was  obtained. 

.  During  the  last  few  years  cavities  of  the  lung  of  various  kinds  have  been 
opened  by  Marshall,  Godlee,  G  ould,  and  others,  but  the  limits  of  the  operation 
and  the  best  cases  for  its  performance  have  yet  to  be  determined.  The  state 
of  opinion  at  the  present  time  is  thus  summed  up  by  Godlee  :  1.  Gangrenous 
cavities  should  always  be  sought,  and  if  possible,  opened,  and  the  prognosis, 
if  the  operation  be  successful,  is  not  bad.  2.  The  same  may  be  said  in  regard 
to  abscesses  caused  by  rupture  of  purulent  collections  from  other  parts  into 
the  lung,  at  least  as  regards  the  pulmonary  complication.  3.  Abscesses  con- 
nected with  foreign  bodies  must  be  opened,  and,  if  the  body  be  not  found,  it 
must  be  remembered  that  if  of  any  size,  it  probably  lies  in  one  of  the  larger 
bronchial  tubes  not  more  than  three  inches  from  the  middle  line.  4.  Bronchi- 
ectasic  cavities  when  single  (a  very  rare  condition)  will  be  cured  by  operation. 
When  multiple  fa  very  common  condition),  they  offer  but  small  chance  of  rehef. 
5.  Tuberculous  cavities  should  be  opened  only  when  the  cough  is  harassing  and 
the  cavity  single.  Injections  may  be  used  to  relieve  symptoms,  but  cannot  be 
expected  to  cure. 

The  operation  is  more  safely  done  by  carefully  incising  the  lung  than  by 
the  use  of  a  trochar  and  cannula.  Chloroform  should  be  administered  with 
great  care,  and  the  presence  of  pus  ascertained  by  thrusting  an  aspirator  needle 
through  the  intercostal  space  over  the  position  of  the  supposed  abscess.  A 
portion  of  one  or  two  ribs  should  be  excised  in  the  way  already  described 
(p.  761),  and  the  parietal  layer  of  the  pleura  fully  exposed.  If  there  is  reason 
to  believe  that  the  two  layers  of  the  pleura  are  adherent,  the  lung  may  be  at 
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once  incised  with  a  long  straiglit  scalpel,  passed  along  the  aspirator  needle 
which  serves  as  a  guide  to  the  cavity.  Should  it  be  necessary  to  open  up  the 
lung  substance  more  freely,  this  may  best  be  done  by  means  of  dressing  forceps, 
as  in  Hilton's  plan  of  opening  deep  abscesses.  Free  drainage  must  be  secured 
by  introducing  a  flanged  drainage-tube  well  into  the  cavity.  The  Surgeon 
must  be  prepared  for  somewhat  profuse  hgemorrliage,  the  blood  escaping  from 
the  wound  or  through  the  mouth.  As  a  rule  the  bleeding  quickly  ceases,  but 
sometimes  it  is  necessary  to  arrest  it  by  gently  plugging  the  cavity  with  strips 
of  gauze. 

If,  after  the  pleura  has  been  exposed,  the  Surgeon  be  doubtful  as  to  the 
existence  of  adhesions,  there  is  grave  danger  in  proceeding  at  once  to  incise 
the  lung.  In  the  absence  of  adhesions  the  lung  will  at  once  retract  when  the 
parietal  pleura  is  divided,  and  all  further  attempts  to  draw  up  the  lung  and 
open  the  abscess  will  fail  or  be  attended  with  almost  certain  infection  of  the 
pleural  cavity.  Under  these  circumstances  the  Surgeon  should  follow  Godlee's 
advice  and  endeavour  to  stitch  up  the  lung  to  the  parietal  pleura  without 
opening  the  latter,  and  postpone  incising  the  lung  for  at  least  a  week. 

No  antiseptics  are  needed  when  the  contents  of  the  cavity  are  already 
decomposing  ;  free  drainage  is  all  that  is  required  ;  and  all  antiseptics,  if 
nijected,  irritate  the  bronchi  and  lung. 

If  there  is  any  reason  to  think  that  the  abscess  is  the  result  of  the 
presence  of  a  foreign  body  in  the  lung  it  may  be  advisable  to  keep  the 
wound  open  with  a  tube  for  a  considerable  period  in  the  hope  that  the 
foreign  body  may  work  its  way  out.  In  a  case  of  pulmonary  abscess  recently 
under  the  care  of  Godlee  in  University  College  Hospital,  the  iron  peg  of 
a  top  escaped  from  the  wound  many  months  after  it  had  entered  the 
air-passages. 

Hydatids  of  the  Lung. — Hydatid  disease  of  the  chest,  affecting  chiefly 
the  lung  substance  or  tlie  pleura,  is  so  rare  in  this  country  that  for  our  know- 
ledge of  the  subject  we  are, largely  indebted  to  Australian  writers,  among 
whom  may  be  mentioned  Dougan  Bird  of  Melbourne,  and  Thomas  and 
Gardner  of  Adelaide.  Although,  in  some  instances,  successful  results  have 
followed  the  simple  operation  of  tapping  or  aspiration,  the  dangers  attending 
this  treatment  are  so  great  that  it  should  not  be  practised  in  a  case  in 
which  hydatid  disease  of  the  lung  is  suspected.  The  danger  consists  in 
suffocation,  due  to  the  sudden  flooding  of  the  lung  tissue  with  fluid  from 
the  cyst.  A  case  in  which  a  fatal  result  was  thus  caused  has  recently  been 
i-ecorded  in  this  country  by  Bristowe.  The  safer  plan  to  adopt  is  to  expose 
the  lung  after  the  removal  of  a  portion  of  one  or  more  ribs  in  the  way 
recommended  for  the  treatment  of  abscess  in  the  lung.  The  cyst  should 
then  be  exposed  and  opened  by  incising  the  lung-substance  and  the  cavity 
drained,  or  if  possible,  the  parasitic  cyst  completely  removed,  as  advocated 
l)y  Gardner  and  others. 

Tapping  the  Pericardium. — In  hydrops  pericardii,  attended  with  immi- 
nent danger  of  death  from  pressure,  it  will  be  necessary  to  tap  the  pericar- 
dium. The  operation  is  most  safely  done  with  the  aspirator.  From  experi- 
ments made  on  the  dead  body,  Dieulafoy  concludes  that  it  may  be  performed 
in  the  fourth  or  fifth  left  interspace,  the  fifth  being  perhaps  preferable,  as  it  is 
nearer  the  apex  of  the  heart  and  is  a  more  dependent  situation.  The  puncture 
may  be  made  from  2  to  2^  inches  fi"om  the  left  margin  of  the  sternum.  The 
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spot  having  been  selected  should  be  marked  with  ink.  If  the  patient  be 
anasarcous,  the  interspace  must  be  determined  by  carefully  pressing  away  the 
oedema.  The  needle  to  be  employed  should  vary  with  the  case.  If  the 
diagnosis  be  certain,  No.  2  (one  millimetre,  or  roughly  ^-^  inch  in  diameter), 
should  be  used  ;  but  if  the  diagnosis  be  uncertain,  No.  1,  half  this  size,  should 
be  chosen,  as  with  this  needle,  it  is  said,  the  heart  may  be  punctured  with 
impunity.  The  best  form  of  aspirator  to  use  is  one  such  as  is  represented  in 
Fig.  94,  Vol.  I.,  as  needles  of  such  small  size  are  apt  to  be  plugged  with  small 
flakes  of  lymph,  and  if  such  an  accident  occur,  they  may  be  cleared  again 
by  reversing  the  syringe  and  forcing  a  small  quantity  of  fluid  back  into 
the  pericardium.  Before  using  the  aspirator,  it  should  be  carefully  tested  with 
some  carbolized  water  to  render  it  aseptic,  and  to  see  that  the  needle  is  per- 
vious, and  the  whole  apparatus  in  working  order.  A  vacuum  having  been 
created  in  the  aspirator  by  drawing  back  and  fixing  the  piston,  the  needle  is 
to  be  inserted  at  the  spot  determined  on.  As  soon  as  the  opening  at  the 
point  of  the  needle  is  covered,  the  stop-cock  leading  to  it  is  to  be  opened, 
so  that  the  vacuum  extends  into  the  needle  ;  and  "  we  now  advance,  vacuum 
in  hand,  in  search  of  the  effusion."  The  needle  must  be  pushed  slowly 
and  carefully  onwards  in  a  direction  upwards  and  inwards  till  the  fluid 
appears  in  the  glass  tube  of  the  aspirator.  The  moment  this  occurs  all 
movement  of  the  needle  must  cease,  and  it  must  be  held  steadily  as  long 
as  the  fluid  continues  to  flow.  Any  unnecessary  movement  may  scratch  and 
injure  the  surface  of  the  heart.  If  the  flow  cease  suddenly,  as  if  from  some 
obstruction,  a  httle  fluid  may  be  forced  back  as  above  stated,  to  clear  the 
needle.  After  withdrawing  the  needle  the  puncture  should  be  covered  with 
wool  and  collodion.  Over  a  pint  of  fluid  has  been  removed  by  this  means 
at  one  operation.  In  inserting  the  needle,  care  must  be  taken  not  to  force 
it  through  a  costal  cartilage,  or  a  small  plug  of  cartilage  may  be  cut  out 
which  would  effectually  close  its  canal. 

Drainage  of  the  Pericardium  may  be  required  for  purulent  pericarditis. 
The  incision  should  be  made  in  the  fourth  or  fifth  intercostal  space,  and 
should  commence  at  a  point  at  least  an  inch  from  the  edge  of  the  sternum,  in 
order  that  the  internal  mammary  artery,  which  lies  half  an  inch  from  the 
bone,  may  not  be  wounded.  When  the  pericardium  is  reached  it  should  be 
carefully  punctured,  and  the  opening  sufliciently  enlarged  with  sinus-forceps 
to  admit  a  drainage  tube. 
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CHAPTER  LIX. 


DISEASES  OP  THE  BEEAST. 

Diseases  of  the  Breast  may  occur  in  either  sex,  but  they  are  necessarily 
more  frequent  as  well  as  more  important  in  the  highly  developed  and  active 
organ  in  the  female  than  in  the  rudimentary  gland  of  the  male. 

Diseases  of  the  female  breast  are  of  much  interest  to  the  Surgeon  ;  not  only 
on  account  of  their  great  variety,  but  from  the  difficulties  attending  their 
diagnosis,  and  from  the  importance  attaching  to  the  question  of  operative 
interference  in  connexion  with  them. 

Diseases  of  the  breast  seldom  occur  before  puberty,  being  most  frequent 
either  during  lactation,  when  the  functions  of  the  gland  are  in  a  high  degree 
of  development  ;  or  towards  the  termination  of  menstrual  life,  when  the 
organ  is  necessarily  influenced  by  the  changes  that  are  taking  place  in  the 
uterine  system.  But  there  is  this  important  difference  between  the  diseases  at 
these  different  periods  of  life,  viz.,  that  in  the  young  they  are  of  a  simple,  in 
the  older  woman  frequently,  if  not  generally,  of  a  malignant  nature.  Just 
before  or  at  puberty,  the  breast  occasionally  becomes  the  seat  of  inflammation 
and  abscess  ;  in  all  probability  owing  to  changes  taking  place  in  it  in  con- 
nexion with  the  general  development  of  the  reproductive  system.  As  the 
period  of  puberty  approaches,  the  breasts  often  swell,  become  hard,  knotty, 
and  somewhat  painful,  indicative  of  some  commencing  change  in  the  genera- 
tive system.  In  other  cases  again,  a  precocious  hypertrophy  may  take  place, 
frequently  attended  with  severe  neuralgia  in  the  part.  "When  puberty  occurs, 
the  breasts  naturally  enlarge,  and  often  become  tender  ;  and  occasionally  one 
undergoes  a  certain  degree  of  hypertrophy,  increasing  greatly  in  bulk  beyond 
the  other.  These  various  changes,  though  exciting  alarm,  cannot  be  regarded 
as  of  any  very  serious  importance. 

anomaijIes  of  development. 

Complete  Absence  of  the  Mamma  or  Amazia  is  very  rare.  Froriep 
records  the  case  of  a  woman,  aged  thirty,  in  whom  the  right  breast  was  com- 
pletely wanting.  The  third  and  fourth  ribs  were  also  absent  from  the  scapula 
forwards.  A  few  similar  cases  are  also  on  record,  but  Birkett  states  that  he 
could  find  only  one  authentic  case  of  the  absence  of  the  breast  without  malforma- 
tion of  the  chest-walls.  A  rudimentary  condition  of  the  breast,  in  which  it 
resembles  that  of  the  male,  has  been  noted  in  a  few  cases  of  congenital  absence 
of  the  ovaries. 

Supernumerary  Breasts  or  Polymazia. — This  condition  is  far  more 
frequent  than  absence  of  the  gland.  Klebs  divides  the  abnormality  into  three 
forms,  according  as  the  supernumerary  glands  are  situated  in  the  pectoral 
region,  in  the  axilla,  or  in  other  parts  of  the  body.  In  the  pectoral  region  as 
many  as  five  breasts,  each  with  a  nipple,  have  been  observed.    When  the 
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number  is  even  the  glands  are  arranged  one  above  the  other  in  the  normal 
line  on  each  side.    These  glands  usually  secrete  milk  during  lactation. 

According  to  Klebs  axillary  breasts  are  of  two  kinds.  In  one  a  genuine 
supernumerary  breast,  with  nipple  and  areola,  is  found  at  the  anterior  border 
of  the  axilla  ;  the  other  variety  consists  in  a  more  or  less  complete  separation 
of  a  piece  of  the  normal  mamma  from  the  rest  of  the  gland.  The  true  axillary 
breast*  is  smaller  than  the  natural  gland,  but  secretes  milk  after  pregnancy. 
The  importance  of  the  second  variety  is  in  connexion  with  the  occasional 
development  of  simple  or  malignant  glandular  tumours  at  a  distance  from  the 
main  gland. 

Supernumerary  glands  in  distant  situations  have  been  described  on  the 
outer  side  of  the  thigh,  in  the  groin  and  on  the  back.  The  most  celebrated 
case  is  that  recorded  by  Robert.  The  accessory  mamma  was  situated  on  the 
outer  part  of  the  thigh  about  four  inches  below  the  great  trochanter.  Until 
the  patient's  first  pregnancy  it  was  supposed  to  be  a  nsevus,  but  at  this  time  it 
enlarged  with  the  normal  bi'easts,  and  reached  the  size  of  half  a  citron.  After 
delivery  it  secreted  milk,  and  the  child  was  suckled  at  it.  The  mother  of  the 
woman  had  three  breasts,  all  on  the  chest. 

Congenital  Absence  of  the  Nipple  is  extremely  rare  ;  in  fact  it  is 
doubtful  if  it  has  ever  been  met  with  except  in  conjunction  with  absence  of 
the  mamma. 

Multiple  Nipples  are  extremely  rare  ;  two  to  each  breast  have  been  met 
with,  each  with  ducts  opening  into  it. 

NEURALGIA. 

Neuralgia  of  the  Breast  or  Mastodynia. — The  term  "  neuralgia  of  the 
breast "  is  properly  applied  only  to  those  cases  in  which  no  inflammatory 
induration  or  morbid  growth  can  be  recognised  as  the  source  of  the  pain. 
Such  cases  are  not  common,  at  least  in  this  country  and  in  Germany,  but  from 
the  large  number  recorded  by  Velpeau  it  would  seem  to  be  of  more  frequent 
occurrence  in  France. 

The  only  sijmptom  is  the  pain.  This  is  severe  and  paroxysmal,  radiating  in 
all  directions  from  the  breast  ;  sometimes  extending  to  the  neck  and  head, 
the  shoulder  and  arm,  and  even,  it  is  said,  as  far  as  the  hip  and  lower 
extremity.  The  pain  is  usually  aggravated  during  the  menstrual  period;  it  is 
sometimes  distinctly  periodic,  more  rarely  persistent.  There  is  generally 
marked  cutaneous  hypersesthesia  over  the  affected  breast,  and  deep  pressure  is 
less  painful  than  a  light  pinch  of  the  skin.  There  may  be  slight  heat  and 
fulness  of  the  gland,  but  this  is  never  a  marked  symptom.  The  severe  pain 
and  the  mental  anxiety  caused  by  the  dread  of  cancer  may  seriously  impair 
the  patient's  health. 

Neuralgia  of  the  breast  is  usually  met  with  during  the  period  of  activity  of 
the  uterine  organs,  but  Velpeau  states  that  he  has  seen  it  as  early  as  the 
twelfth  year  and  as  late  as  the  sixtieth.  It  is  not  definitely  associated  with 
any  constitutional  condition,  but  it  is  most  common  in  nervous  or  hysterical 
subjects.  It  is  sometimes  connected  with  some  uterine  disorder,  but  the  rela- 
tion between  the  two  is  not  sufficiently  constant  to  justify  a  vaginal  examina- 
tion unless  there  are  manifest  symptoms  of  functional  or  organic  disease  of 
the  uterus.    Sometimes  the  neuralgia  seems  to  be  dependent  on  ansemia,  and 
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may  be  associated  with  intercostal  neuralgia  and  spinal  tenderness.  Habitual 
constipation  is  occasionally  a  predisposing-  cause.  Amongst  the  various  local 
conditions  to  which  the  pain  has  been  attributed  are  injury,  the  pressure  of 
badly-fitting  stays,  and  tlie  di-agging  weight  of  an  unusually  large  breast. 

Treatment. — It  is  necessary  first  to  relieve  the  patient's  mind  from  the  fear 
of  cancer.  Any  uterine  affection  that  may  be  present  must  receive  suitable 
treatment.  Constipation  must  be  relieved  by  diet  and  purgati-^  es  ;  antemia 
by  iron  and  a  sufficiency  of  meat  food.  Change  of  air  to  a  dry,  bracing 
climate  may  be  of  service.  Locally,  the  application  of  a  belladonna  plaster  is 
most  likely  to  be  of  service  ;  it  not  only  protects  the  tender  skin  and  acts  as  a 
sedative,  but  prevents  the  frequent  examination  and  manipulation  of  the 
breast.  Velpeau  recommends  that  the  breast  should  be  supported  and  drawn 
slightly  inwards.  Hypodermic  injections  of  morphine  should  only  be  given  as 
a  last  resource  in  the  most  extreme  cases.  Partial  removal  or  complete 
excision  of  the  gland  is  not  justifiable,  as  it  is  rarely  productive  of  any  real 
benefit. 

HYPERTROPHY. 

True  Hypertrophy  of  the  Breast  is  a  rare  condition.  It  consists 
simply  in  an  overgrowth  of  the  mammary  tissue. 

Causation. — No  definite  cause  of  the  disease  is  known,  but  in  different 
cases,  often  without  much  evidence,  it  has  been  attributed  to  menstrual  irre- 
gularity, excessive  sexual  excitement,  blows,  &c.  In  most  cases  the  hyper- 
trophy has  commenced  about  the  period  of  the  establishment  of  the  menstrual 
function,  but  in  other  cases  it  has  appeared  at  a  later  time.  Of  26  cases 
collected  by  Labarraque  only  a  occurred  in  women  above  twenty-six  years  of 
age.  In  some  few  instances  the  enlargement  has  been  merely  an  exaggeration 
of  the  normal  process  of  evolution  of  the  breast  during  pregnancy.  Labar- 
raque quotes  two  such  cases,  in  one  of  which,  a  woman  of  twenty,  the 
breasts  had  reached  such  an  enormous  size  at  the  second  month  of  pregnancy, 
that  the  patient  was  entirely  confined  to  the  recumbent  position.  At  the 
time  of  the  patient's  death  from  typhoid  fever  two  months  after  her  confine- 
ment, the  right  breast  was  one-fifth,  and  the  left  about  one-half,  its  former  size. 

Sjjmptoms. — True  hypertrophy  of  the  breast  is  characterized  by  the  steady 
increase  in  size,  which  sometimes  goes  on  rapidly,  but  as  a  rule  is  gradual  and 
continues  for  years.  Pain  is  an  uncommon  symptom,  and  the  chief  discomfort 
arises  from  the  weight  of  the  enlarged  breasts.  In  some  cases  this  has  been 
so  great  that  the  patient  has  been  unable  to  maintain  the  erect  position  and 
respiration  has  been  seriously  interfered  with.  In  the  early  stages  the  breast 
maintains  its  normal  form,  but  as  the  size  increases  it  tends  to  become  flask- 
shaped  and  pendulous.  The  nipple  becomes  flattened  and  the  areola  ex- 
panded, but  the  skin  remains  non-adherent  and  the  axillary  glands  are  not 
enlarged.  The  general  nutrition  is  usually  somewhat  impaired  and  the 
patient  becomes  thin  and  ansemic.  In  the  large  majority  of  cases  there  has 
been  disturbance  of  the  menstrual  function,  usually  in  the  direction  of 
amenorrhoea.  The  tendency  of  the  disease  is  for  the  breast  to  reach  a  certain 
size  and  then  to  become  stationary ;  but  in  that  variety  which  arises  in  con- 
nexion with  pregnancy  a  great  diminution,  and  in  some  cases  a  return  to 
a  reasonable  size,  has  constantly  occurred  after  delivery.  In  some  cases  this 
has  been  preceded  by  a  very  profuse  and  continuous  flow  of  milk. 
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Pathology. — Many  of  the  cases  recorded  as  "  hypertrophy  of  the  breast " 
appear  to  have  beeu  examples  of  large  glandular  tumours.  In  the  few  cases 
of  typical  hypertrophy  that  have  been  examined — that  is  to  say,  of  cases  in 
which  both  breasts  were  affected  in  young  subjects  independently  of  lactation 
— there  seems  to  have  been  an  increase  of  all  the  normal  constituents  of  the 
gland  but  not  in  equal  proportion — the  chief  growth  being  in  the  interstitial 
fibrous  tissue. 

Diagnosis. — The  only  condition  with  which  hypertrophy  of  the  breast  is 
likely  to  be  confounded  is  the  development  of  a  large  cysto-adenoma.  In  this 
case,  the  affection  of  one  breast  only,  the  excentric  position  of  the  nipple,  the 

greater  firmness,  and  the  presence  of  cysts, 
would  enable  the  Surgeon  to  arrive  at  a 
correct  diagnosis.  A  large  fatty  tumour  in 
the  neighbourhood  of  the  breast  might  also 
somewhat  resemble  hypertrophy. 

Prognosis. — So  far  as  life  is  concerned  the 
disease  is  free  from  danger  ;  on  the  other 
hand,  cure  is  almost  hopeless  in  those  cases 
that  arise  in  young  girls  about  the  period 
of  the  first  menstruation.  When  distinctly 
connected  with  pregnancy  the  prognosis  is 
much  more  hopeful. 

Treat7nent. — Iodine,  iodide  of  potassium, 
and  iodide  of  mercury  internally,  and  iodine, 
lead  lotion,  belladonna,  and  many  other 
remedies,  externally  have  been  tried  without 
material  benefit.  If  the  menses  are  arrested 
an  attempt  should  be  made  to  restore  them 
by  the  administration  of  iron.    Pressure  has 

Fig.  775. — Simple  Hypertrophy  of  Breast     ,  .    ,     .  ,  i     ^       -ii  i. 

in  a  girl  fifteen  years  old.  been  tried  lu  scvcral  cascs,  but  Without 

success.  When  all  other  means  have  failed 
removal  of  the  enlarged  glands  becomes  justifiable.  Only  one  gland  should 
be  removed  at  a  time,  partly  to  avoid  shock  and  excessive  loss  of  blood, 
and  partly  because  improvement  in  the  remaining  breast  has  been  noticed  in 
one  or  two  cases.  If  the  base  of  the  tumour  is  pedunculated  it  may  be 
surrounded  during  the  operation  by  an  india-rubber  band,  or  secured  by  a 
screw-clamp  specially  made  for  the  case.  The  operation  has  been  performed 
several  times,  and  the  success  attending  it  has  been  very  satisfactory  when  the 
size  of  the  mass  removed  is  considered. 

ABNORMALITIES    OF  SECRETION. 

Appearance  of  Milk  at  Unnatural  Times. — The  secretion  of  milk 
unconnected  with  pregnancy  is  of  extremely  rare  occurrence.  The  two  best 
known  cases  are  those  recorded  by  Baudelocque  and  by  Carganico.  In  the 
former  the  secretion  occurred  in  a  girl  aged  eight,  and  in  the  latter  in  a 
woman  aged  fifty-nine  who  had  borne  eight  children,  the  youngest  being 
seventeen  years  old.  In  both  cases  the  secretion  was  stimulated  by  allowing  a 
■child  to  suck  at  the  nipple. 

Agalactia,  or  total  absence  of  the  secretion  of  milk  after  child-birth  at  the 
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full  time,  is  very  rare.  But  few  such  cases  have  been  recorded.  Should  the 
milk  not  appear  the  child  may  be  applied  to  the  breast  and  hot  fomentations 
put  on,  but  it  is  useless  to  persevere  in  such  means  if  no  secretion  takes  place 
in  the  first  two  days. 

Excessive  Secretion  of  Milk,  or  Galactorrlioea.— Ualactorrhoea  may 
occur  at  an  early  period  of  lactation,  or  consist  rather  in  a  persistent  secretion 
in  spite  of  the  withdrawal  of  the  child  from  the  breast.  In  the  former  con- 
dition there  may  be  considerable  swelling  and  distension  of  the  breasts,  with 
a  constant  iiow  of  milk  from  the  nipple.  Birkett  quotes  a  case  recorded  by 
Riesemberg,  in  which  this  condition  occurred  in  a  M'oman  of  thirty  in  three 
successive  pregnancies.  In  the  last  the  child  was  not  even  put  to  the  breast, 
but  at  the  end  of  two  weeks  the  secretion  was  so  abundant  that  it  soaked  the 
clothes  and  even  filled  her  shoes  to  such  an  extent  that  it  was  necessary  to 
empty  them  periodically.  In  the  second  class  of  cases  the  secretion  of  milk 
has  been  known  to  continue  for  from  two  to  five  years  after  weaning  the  child. 
Birkett  states  that  this  is  usually  associated  with  some  uterine  disease,  and  in 
some  cases  it  is  due  to  prolonged  suckling. 

The  Treatmeid  of  galactorrhoea  consists  in  the  external. application  of 
glycerine  of  belladonna,  and  in  the  internal  administration  of  saline  purgatives. 
In  some  extremely  severe  cases  iodine  or  iodide  of  potassium  has  been  found 
to  produce  a  rapid  and  marked  effect.  In  extreme  cases  the  patient  may  be 
considerably  reduced  in  strength  before  the  discharge  is  arrested. 

Galactocele. — The  term  "  galactocele  "  has  been  applied  to  three  pathological 
conditions,  of  the  existence  of  two  of  which  grave  doubts  must  be  entertained. 
The  true  galactocele  is  caused  by  the  obstruction  of  a  duct  during  lactation  ; 
the  obstructed  duct  becoming  dilated  behind  the  point  at  which  the  flow  of 
milk  is  arrested,  and  thus  forming  a  cyst  of  considerable  size.  It  fluctuates 
distinctly,  and  is  usually  seated  superficially  near  the  nipple.  The  tumour 
appears  during  the  first  few  weeks  of  lactation,  without  the  signs  of  inflamma- 
tion and  without  pain.  It  continues  to  increase  slowly,  and  may  reach  an 
enormous  size,  as  in  the  well  known  case  recorded  by  Scarpa,  which  in  two 
months  attained  such  a  magnitude  that  the  mamma  rested  on  the  knee  when 
the  patient  was  in  the  sitting  position.  Ten  pints  of  pure  milk  were  removed 
in  this  case  by  tapping.  Suppuration  followed  the  treatment,  but  the 
patient  ultimately  recovered,  and  afterwards  bore  another  child  and  nursed  it 
without  any  return  of  the  disease.  As  Billroth  points  out,  this  condition  is 
very  rare,  most  authors  quoting  the  same  cases,  and  few  adding  to  the 
number. 

The  second  form  of  galactocele  rests  upon  the  authority  of  Velpeau.  The 
patient,  aged  thirty-four,  had  been  confined  fifteen  months  before,  and  had 
weaned  the  child  for  six  weeks.  At  the  end  of  this  time  the  right  breast 
became  swollen  to  double  its  natural  size,  without  redness.  There  was  some 
pain,  and  the  whole  gland  felt  spongy.  On  puncturing  it  with  a  bistoury, 
milk  escaped  '•  which  evidently  came  from  the  meshes  of  the  connective 
tissue."  The  evidence  here  is  evidently  insufficient  to  establish  the  existence 
of  such  a  condition. 

In  the  third  form  of  galactocele  the  milk  is  said  to  have  undergone  various 
changes,  becoming  butter-like,  cheese-like,  or  inspissated.  These  tumours  have 
been  met  with  late  in  lactation,  or  even  independently  of  it,  and  there  seems 
little  doubt  that  many  such  cases  were  really  chronic  abscesses. 
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The  true  galactocele  is  to  be  treated  by  aspiration,  repeated  till  the  bulk  of 
the  tumour  is  greatly  diminished.    It  may  then  be  opened  and  drained. 


ACUTE  INFLAMMATION  OF  THE  BREAST. 

Acute  Inflammation  of  the  Breast  may  take  place  at  any  time  of  life, 
but  the  most  common  periods  are  within  a  few  days  of  birth,  at  puberty,  and 
during  lactation  in  the  adult,  especially  in  feeble  and  anfemic  women.  Inflam- 
mation may  affect  any  one  of  the  parts  of  which  the  breast  is  composed,  and 
may  be  limited  to  this  :  thus,  it  may  take  place  in  the  nipple  ;  in  the  subcu- 
taneous areolar  tissue  lying  between  the  skin  and  the  gland  ;  in  the  gland 
itself  ;  or  in  that  extensive  plane  of  areolar  tissue  upon  which  the  gland  rests, 
and  which  intervenes  between  it  and  the  pectoral  muscle.  But,  although  in- 
flammation commonly  affects  these  different  parts,  in  many  cases  the  whole  of 
the  breast  appears  to  be  involved,  and  no  distinct  implication  of  any  special 
tissue  can  be  made  out. 

Inflammation  of  the  Nipple  and  Areola. — When  the  nipple  and  areola 
are  inflamed,  these  parts  become  conical,  red,  and  swollen,  with  much  pain, 
owing  to  the  density  of  the  subcutaneous  tissue  in  this  situation.  This  affec- 
tion, "  the  cracked  nipple  "  of  nurses,  usually  occurs  at  an  early  period  of 
lactation  in  delicate  women,  and  especially  with  the  first  child.  It  commences 
in  the  follicles  of  the  part,  being  accompanied  by  superficial  ulceration, 
abrasion,  and  fissures,  with  oozing  of  a  small  quantity  of  thin  sero-puriform 
fluid.  There  is  great  pain  during  suckling,  and  usually  a  good  deal  qf  con- 
stitutional irritation.  In  wet-nurses  the  possibility  of  the  occurrence  of  a 
primary  syphilitic  sore  communicated  by  an  infant  sufl'ering  from  the  con- 
genital form  of  the  disease  must  always  be  borne  in  mind. 

The  Treatment  of  sore  nipple  should  in  the  first  instance  consist  in  strict 
attention  to  cleanliness.  After  each  suckling  the  nipple  should  be  sponged 
with  boric  acid  lotion  and  carefully  dried,  and  during  the  act  protected  with 
an  india-rubber  shield.  If  the  nipple  be  actually  fissured  or  ulcerated,  the 
child  must  be  taken  from  the  affected  breast  and  the  milk  drawn  oft'  with  a 
breast  pump.  Locally,  the  part  may  be  painted  once  or  twice  a  day  with 
carbolic  acid  lotion  (1  in  20),  or  a  solution  of  nitrate  of  silver  (one  grain  to  the 
ounce),  and  then  dried  and  covered  with  flexible  collodion. 

A  weak  lead  and  spirit  lotion  is  often  useful,  and  in  the  earliest  stages  a 
dusting  powder  of  oxide  of  zinc  and  starch  may  be  used.  If  actual  ulceration 
be  present,  or  deep  fissures  have  formed,  the  application  of  the  solid  nitrate  of 
silver,  although  painful,  will  be  found  the  most  effectual  treatment. 

The  immediate  treatment  of  a  sore  nipple  is  most  important,  for  if 
neglected  it  is  not  unfrequently  followed  by  abscess  of  the  breast. 

Abscess  of  the  Areola  not  unfrequently  occurs  in  nursing  women,  and  is. 
not  uncommonly  the  result  of  a  sore  nipple.  The  abscess  is  usually  very 
circumscribed,  and  shows  little  tendency  to  spread.  The  Treatment  should 
consist  in  endeavouring  to  prevent  suppuration  by  the  application  of  glycerine 
of  belladonna  and  hot  fomentations.  As  soon  as  fluctuation  is  detected  the 
abscess  must  be  opened,  care  being  taken  that  the  cut  be  made  from  the 
centre  of  the  nipple  towards  the  circumference  of  the  areola,  so  as-  not  to 
divide  the  lacteal  ducts. 
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''J'he  child  must  be  taken  from  the  breast  and  the  milk  drawn  off  with 
a  pump. 

Small  follicular  inflammations  and  abscesses,  varying-  in  size  from  a  piu's 
head  to  a  cherry,  are  common  in  middle-aged  women,  independently  of 
lactation.  They  often  excite  alarm,  and  cause  some  pain.  They  are 
usually  readily  relieved  by  belladonna  and  glycerine  or  warm  lead  lotion, 
followed  by  the  touch  of  the  point  of  a  lancet. 

True  Eczema  of  the  Nipple  is  rare,  and  must  be  carefully  distinguished 
from  a  very  intractable  form  of  inflammation  which  occasionally  attacks  the 
nipple  and  areola,  and  has  been  shown  by  Paget  to  be  an  occasional  precursor 
of  carcinoma  of  the  breast  (see  p.  801).  Eczema  may  affect  one  or  both 
nipples  ;  it  usually  occurs  during  lactation,  and  is  attended  with  much  itching 
and  uneasiness.  At  first  there  is  simple  redness,  but  soon  crops  of  small 
vesicles  appear  which  discharge  a  serous  fluid  and  leave  a  raw  surface. 
Amon<^  the  many  local  remedies  which  may  be  tried  for  this  condition  are 
glycerine  of  borax,  boric  acid  ointment  with  one  drachm  of  extract  of 
belladonna  to  each  ounce,  carbonate  of  lead  ointment,  lead  lotion,  and 
calamine  lotion.  Painting  the  inflamed  area  with  a  strong  solution  of 
nitrate  of  silver  may  sometimes  prove  beneficial. 

Parenchymatous  Inflammation  of  the  Breast  may  be  met  with  in 
the  following  varieties  :  1.  Puerperal  Mastitis  ;  2.  Mastitis  neonatorum  ; 
3.  Mastitis  of  Puberty  ;  and  4.  Mastitis  of  Adults  not  connected  with 
Pregnancy. 

1.  Puerperal  Mastitis  includes  more  than  80  per  cent,  of  all  cases  of 
acute  abscess  of  the  breast.  Suppuration  is  by  no  means  a  necessary  result,  but 
in  a  considerable  proportion  of  cases — according  to  AVinckel  in  33  per  cent. — - 
it  occurs,  the  abscess  being  commonly  known  as  a  milk  abscess.  Puerperal 
mastitis  is  most  common  in  primiparaj,  and  generally  commences  during  the 
first  four  weeks  after  labour,  or  if  that  period  be  passed,  towards  the  end  of 
prolonged  lactation,  especially  in  weakly  women.  Hence  it  is  common  among 
the  poorer  classes,  who  not  rarely  suckle  their  children  until  they  are  nearly 
two  years  old.  It  is  rare  in  mothers  who  do  not  nurse  their  own  children,  a 
fact  which,  as  Billroth  has  pointed  out,  is  somewhat  opposed  to  the  theory  that 
its  common  cause  is  obstruction  to  the  flow  of  milk. 

The  first  si/mpiom  of  puerperal  mastitis  is  pain  during  suckling  and  a 
sense  of  heaviness  in  the  breast,  relieved  by  supporting  it.  As  a  rule  only 
one  lobule  is  first  affected,  most  commonly  at  the  lower  and  outer  part  of 
the  breast,  and  this  will  be  found  to  be  hard  and  tender.  In  rare  cases  the 
whole  gland  is  afPected.  As  the  inflammation  advances  the  skin  becomes 
reddened  and  oedematous,  and  at  the  same  time  the  pain  becomes  more 
severe  and  lancinating  and  the  constitutional  disturbance  more  marked. 
The  temperature  often  reaches  102'  or  103°  F.,  and  there  may  be  a  rigor. 
The  occurrence  of  suppuration  may  be  indicated  by  a  sense  of  fluctuation 
or  elasticity,  but  this  is  often  absent  if  the  abscess  is  small  and  deeply  seated. 
Velpeau  has  pointed  out  that  one  lobule  after  another  may  become  inflamed, 
so  that  a  succession  of  abscesses  forms  in  diflerent  parts  of  the  gland.  Both 
breasts  are  rarely  affected. 

Pafhologij. — As  the  name  "  milk  abscess  "  suggests,  it  has  very  generally 
been  supposed  that  puerperal  mastitis  arises  from  retention  of  milk  due 
to  some  obstruction  of  the  lacteal  ducts.    The  evidence  of  such  obstruction  is, 
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however,  not  obtainable,  and  as  an  objection  to  the  retention  theory  it  has 
been  pointed  out  that  mastitis  is  rare  in  women  who  have  to  give  up  nursing 
suddenly  on  account  of  the  death  of  the  child.  In  many  cases,  on  the  other 
hand,  the  abscess  is  preceded  by  a  sore  nipple,  and  it  is  probable  that  in  the 
majority  of  cases  the  infection  occurs  from  this  through  the  lymphatics 
or  ducts. 

The  pus  of  an  acute  mammary  abscess  is  always  found  to  contain  staphy- 
lococci or  streptococci.  According  to  Oheyne  the  former  are  associated  with 
abscesses  deeply  seated  in  the  gland,  and  the  latter  with  superficial  inflamma- 
tions extending  from  some  crack  or  fissure  of  the  nipple.  lu  the  wall  of  a 
mammary  abscess  Bumm  demonstrated  the  presence  of  staphylococci  in  the 
acini,  the  infection  having  taken  place  by  way  of  the  ducts.  This  partly 
explains  the  fact  that  the  infiltration  with  leucocytes  is  most  marked  around 
the  acini  ;  but  the  appearance  is  also  duo  to  the  abundance  of  lymphatics  and 
vessels  in  this  position,  for  Billroth  produced  exactly  the  same  condition  by 
passing  a  seton  through  the  breast  of  a  bitch. 

Treatment. — The  child  must  not  be  put  to  the  affected  breast,  and  should  be 
weaned  if  the  patient  is  feeble.  The  arm  should  be  fixed  to  the  side,  the 
breast  supported  in  a  sling,  and  the  milk  drawn  off'  with  a  proper  breast-pump 
or  sucker.  Great  relief  avIU  be  afforded  by  the  application  of  glycerine  aud 
belladonna,  with  hot  flannel  fomentations.  Cold  applications  and  leeches  are 
never  of  any  use.  An  occasional  saline  purgative,  such  as  sulphate  of 
magnesium,  should  be  given. 

If,  in  spite  of  this  treatment,  suppuration  occur,  the  pus  should  be  let 
out  as  soon  as  possible  by  an  incision  into  the  most  dependent  part  of  the  abscess, 
and  made  in  a  direction  radiating  from  the  nipple,  so  as  to  avoid  needlessly 
damaging  the  ducts.  A  good-sized  drainage-tube  should  then  be  inserted,  and 
an  antisejjtic  dressing  applied.  When  suppuration  is  going  on,  the  patient's 
strength  must  be  supported  with  tonics,  the  mineral  acids,  bark,  or  quinine. 
Stimulants  may  be  given  as  required,  and  plenty  of  nourishment  supplied. 
Should  sinuses  form  In  a  case  of  mammary  abscess,  they  will  usually  close  if 
the  child  be  Aveaned,  and  lactation  stopped.  Should  they  not  do  so,  the 
employment  of  pressure  and  the  use  of  stimulating  injections,  with  attention 
to  the  general  health,  will  usually  in  time  bring  about  a  cure.  Lacteal  fistula 
is  a  very  rare  consequence  of  a  mammary  abscess.  It  closes  readily  when 
lactation  has  ceased. 

2.  Inflammation  of  the  Breast  in  Infants.  Mastitis  Neonatorum. 
— In  new-born  children  of  both  sexes  the  rudimentary  breast  becomes  slightly 
swollen  about  the  third  or  fourth  day  after  birth,  and  on  squeezing  it  a  small 
quantity  of  milky  fluid  containing  colostrum  corpuscles  can  be  made  to  exude. 
The  secretion  is  most  abundant  about  the  tenth  day,  and  completely  disappears 
before  a  mouth.  According  to  Filatow  this  phenomenon  is  absent  completely 
only  once  in  about  every  65  children.  Inflammation  of  the  breast  may  occur 
during  this  period  in  weakly  children,  especially  if  the  tender  breast  has  been 
squeezed  or  otherwise  injured  by  an  ignorant  nurse.  There  are  the  usual  signs 
of  redness,  increased  swelling,  heat,  pain,  and  acute  tenderness.  Suppuration 
occasionally  follows,  and  the  pus  may  burrow  widely  in  the  subcutaneous 
tissue  unless  let  out  early,  and  death  may  ensue.  Erysipelas  is  an  occasional 
and  very  fatal  complication.  In  females,  mastitis  neonatorum  may  lead  to 
imperfect  development  or  deformity  of  the  nipple  in  after  life.    The  Treatment 
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consists  in  the  application  of  warmth  and  moisture,  and  of  belladonna. 
Should  suppuration  occur,  the  pus  must  be  let  out  early  by  an  incision 
radiating  fi-om  the  nipple. 

3.  Inflammation  of  the  Breast  at  Puberty  is  not  uncommon  in  boys 
as  well  as  girls.  It  is  subacute  in  character,  accompanied  by  some  pain, 
swelling,  and  slight  induration.  It  scarcely  ever  ends  in  suppuration,  and  is  of 
little  importance.  It  is  best  treated  by  the  application  of  a  belladonna 
plaster. 

4.  Non-puerperal  Mastitis  of  Adults. — This  is  rare.  It  results  most 
commonly  from  blows.  It  agrees  in  its  symptoms  and  course  with  puerperal 
mastitis,  but  runs  as  a  rule  a  less  acute  course.    The  treatment  is  the  same. 

Acute  Submammary  Abscess. — This  consists  in  an  accumulation  of  pus 
in  the  loose  areolar  tissue  between  the  breast  and  the  fascia  covering  the 
pectoral  muscle.  It  arises  in  some  cases  apparently  independently  of  any 
aiFection  of  the  gland  itself ;  but  in  most  cases,  as  Billroth  suggests,  it  is 
probably  due  to  inflammation  and  suppuration  of  a  deep  lobule  of  the  mamma. 
The  inflammation  diffuses  itself  over  the  whole  of  the  areolar  layer,  and  almost 
invariably  abscess  forms  with  considerable  rapidity,  giving  rise  to  severe  pain, 
of  a  deep,  heavy,  and  throbbing  character,  much  increased  by  moving  the  arm 
and  shoulder,  and  attended  with  swelling,  oedema,  and  a  slight  red  blush  upon 
the  skin.  The  breast  becomes  prominent,  and  is  conical  and  projecting,  the 
whole  organ  being  pushed  forwards  by  the  pi'essure  from  behind.  It  is  not 
always  easy  in  these  cases  to  determine  whether  supjjuration  has  taken  place 
or  not,  the  depth  at  which  the  pus  forms  rendering  it  impossible  in  the  early 
stages  to  detect  fluctuation  ;  its  presence  may,  however,  be  suspected  on  the 
occurrence  of  deep-seated  throbbing  pain,  subcutaneous  oedema,  and  some 
superficial  redness.  The  abscess  at  last  points  at  some  part  of  the  margin  of 
the  gland,  usually  at  its  lower  and  outer  side,  to  which  point  the  matter  seems 
to  gravitate  ;  after  a  time,  however,  it  will  commonly  appear  at  other  points 
of  the  circumference  of  the  gland,  beyond  which  it  always  extends,  seldom,  if 
ever,  perforating  the  structure.  A  series  of  four  or  five  apertures,  forming  a 
circle  round  the  breast,  may  thus  form,  and  it  very  commonly  happens  that 
these  contract  into  sinuses,  which  arc  by  no  means  easily  closed. 

Treatment. — The  occurrence  of  suppuration  should,  if  possible,  be  pre- 
vented by  the  means  adopted  in  other  forms  of  inflammation  of  the 
breast.  Great  care  must  be  taken  to  prevent  movement  of  the  arm.  When 
once  pus  has  formed  it  should  be  evacuated  without  delay  by  an  incision 
at  the  border  of  the  breast,  and  if  possible  at  its  lower  and  outer  part. 
A  large  drainage-tube  should  be  used  and  an  antiseptic  dressing  applied. 
Troublesome  sinuses  more  often  follow  this  than  any  other  form  of  mammary 
abscess.  It  has  been  proposed  to  slit  these  up  by  fi'ee  incisions  directed 
towards  the  nipple  ;  but  this  is  unnecessarily  severe  practice,  and  may, 
I  believe,  in  all  cases  be  avoided.  It  will  often  be  found  that  the  delay  in 
healing  is  due  to  the  existence  of  a  cavity  beneath  the  mamma  which  is 
imperfectly  drained  by  the  sinuses.  Under  these  circumstances,  the  orifices 
of  the  sinuses  should  be  enlarged  with  a  knife,  and  the  tracks  dilated  with  the 
finger.  They  should  then  be  scraped  with  a  sharp  spoon  to  remove  the 
unhealthy  granulation  tissue,  after  which  they  should  be  cleaned  with  a  piece 
of  sponge  soaked  in  chloride  of  zinc  solution  (gr.  40  to  5]),  held  in  a  pair  of 
sinus-forceps.     A  drainage-tube  should  then  be  inserted  into  each,  and 
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gradually  shortened  at  each  dressing.  In  some  cases  healing  is  promoted  by 
the  introduction  of  a  small  quantity  of  iodoform.  The  worst  submammary 
sinuses  may  usually  be  speedily  made  to  close  by  this  treatment. 

CHRONIC    INFLAMMATION    OF    THE  BREAST. 

A  form  of  chronic  interstitial  inflammation  of  the  breast,  affecting  usually 
only  a  limited  part  of  the  gland,  is  not  uncommonly  met  with  in  women 
past  middle  life,  and  is  of  great  importance  from  the  resemblance  it  bears  in  its 
clinical  features  to  scirrhous  cancer.  The  condition  was  first  accurately 
described  by  Cruveilhier,  under  the  name  of  "  fibrous  bodies  "  {mys  fihreux) 
in  the  breast ;  and  since  his  time  it  has  received  many  other  names,  such  as 
Diffuse  Fibroma  or  Hard  Elephantiasis  (Virchow),  Ijobular  Hypertrophy 
(Astley  Cooper),  Knotty  or  Nodular  Induration  (Billroth),  Cirrhosis  of  the 
Mamma,  Benign  Induration,  &c.  "Chronic  lobular  interstitial  mastitis" 
is,  however,  the  best  name  that  can  be  applied  to  it,  as  it  correctly  indicates 
the  nature  of  the  affection. 

The  pathological  appearances  are  very  minutely  described  by  Virchow. 
In  the  earliest  stage,  which  is  evidently  inflammatory,  the  acini  and  ducts  of 
the  gland  show  no  change  beyond  a  slight  increase  in  the  epithelium.  The 
connective  tissue  of  the  aflPected  lobule  is  infiltrated  with  small  round  cells, 
which  are  most  numerous  in  the  immediate  neighbourhood  of  the  acini'.  In 
the  second  stage  the  new  cells  undergo  development  into  dense  fibrous  tissue 
like  that  of  a  cicatrix.  This  is  accompanied,  as  in  similar  processes  elsewhere, 
by  shrinking  of  the  tissue.  The  acini  and  ducts  in  the  affected  area  are  thus 
pressed  upon.  The  epithelium  undergoes  fatty  degeneration,  and  is  for  the 
most  part  absorbed,  and  thus  a  number  of  the  acini  are  finally  obliterated. 
Here  and  there,  however,  small  retention-cysts  form,  chiefly  from  the  ducts 
which  have  been  constricted  in  places  by  the  contracting  fibroid  tissue,  while 
at  the  same  time  there  has  been  a  slight  increase  of  secretion  owing  to  the 
chronic  inflammatory  process  going  on  in  the  surrounding  areolar  tissue. 
These  cysts  seldom  reach  a  size  larger  than  that  of  a  mustard-seed  owing  to 
the  density  of  the  tissue  by  which  they  are  surrounded.  The  disease  is  very 
commonly  limited  to  a  single  lobule  of  the  mamma.  Occasionally,  however, 
it  may  be  more  difi'used,  and  in  such  cases  when  the  stage  of  shrinking  is 
reached,  the  gland  may  become  shrivelled  and  considerably  reduced  in  size. 
The  nipple  may  be  retracted  as  the  breast  shrinks,  thus  still  further  increasing 
the  resemblance  to  atrophic  scirrhus. 

There  is  some  reason  for  believing  that  carcinoma  of  the  breast  may  actually 
take  origin  in  a  lobule  of  the  gland  indurated  by  chronic  inflammation.  In 
this  connexion  it  is  of  interest  that  although  atrophy  of  the  glandular 
epithelium  is  the  usual  result  of  the  interstitial  inflammation,  yet  in  some 
cases  a  very  marked  epithelial  proliferation  has  been  observed. 

The  Causes  of  the  condition  are  very  obscure.  It  is  frequently  associated 
with  some  menstrual  disturbance,  and  is  not  uncommonly  met  with  at  the 
change  of  life.  It  is  most  common  in  women  who  have  borne  children.  In 
some  cases  it  is  attributed  to  an  injury. 

The  Symptoms  consist  in  the  gradual  formation  of  a  tough,  hard  nodule 
in  the  breast,  usually  situated  in  the  peripheral  part,  tolerably  clearly  circum- 
scribed, and  of  rounded  form.    In  size  it  may  vary  from  a  marble  to  a 
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pigeon's  egg,  seldom  being  larger.  It  may  distinctly  increase  in  size  at  the 
menstrual  periods,  and  diminish  in  the  intervals.  Its  surface  is  often  slightly 
nodular,  the  noduies  l)eing  formed  by  the  small,  tense  cysts  already  mentioned. 
If  it  be  grasped  and  gently  pulled  upon  with  one  hand  while  the  nipple  is  held 
with  the  other,  so  as  to  make  the  ducts  passing  from  it  tense,  it  can  easily  be 
recognized  that  it  is  part  of  the  mamma,  and  not  an  isolated  tumour.  On 
pinching  up  the  skin  over  it,  a  dimple  may  form,  as  the  areolar  tissue  of  the 
subcutaneous  fat  is  continuous  with  that  penetrating  between  the  lobules  of  the 
mamma,  which  is  involved  in  the  interstitial  inflammation.  A  similar  nodule 
may  not  unfrequently  be  found  either  in  another  part  of  the  same  breast  or  on 
the  opposite  side.  The  disease  may  be  painless,  or  may  be  associated  with 
severe  neuralgia,  worse  during  the  menstrual  period.  In  the  early  stages 
there  may  be  slight  tenderness,  but  this  is  seldom  marked,  and  is  often  wanting 
when  shrinking  is  far  advanced.  There  may  in  some  cases  be  a  slight  enlarge- 
ment of  the  axillary  glands. 

The  Diagnosis  will  be  considered  with  reference  to  chronic  abscess,  cysts, 
adenoma,  and  carcinoma. 

From  clironic  abscess  it  differs  in  not  arising  in  connexion  with  pregnancy 
or  lactation,  and  in  the  absence  of  oedema  over  it.  The  dimpling  of  the  skin 
in  a  chronic  abscess  is  more  marked,  and  the  centre  of  the  swelling  is  often 
softer  than  the  periphery.  From  a  q/st  it  is  distinguished  by  the  absence  of 
elasticity,  but  it  has  already  been  pointed  out  that  cysts  are  often  present 
in  the  indurated  lobule.  From  an  adenoma  it  can  usually  be  readily 
distinguished  by  its  ill-defined  outline,  and  its  connexion  with  the  nipple, 
showing  that  it  is  an  altered  piece  of  the  mammary  gland  and  not  an  encapsuled 
tumour.  If  more  than  one  lobule  is  affected  the  diagnosis  is  more  easy,  as 
true  tumours  of  the  breast  are  usually  single.  From  scirrhus  the  diagnosis 
may  be  impossible.  The  long  duration  of  the  induration  may  sometimes 
prove  its  simple  nature,  and  if  there  are  several  lobules  affected,  or  similar 
nodules  in  the  opposite  breast,  it  is  very  improbable  that  the  disease  is 
cancerous.  If  the  nodule  is  single  the  following  points  may  serve  to  make 
a  diagnosis.  The  simple  induration  is  tough  rather  than  hard,  whilst 
scirrhous  cancer  is  stony  ;  the  simple  induration  is  usually  less  defined  and 
less  rounded.  In  both  diseases  the  surface  of  the  induration  may  be  nodular. 
In  lobular  mastitis  the  skin  is  not  distinctly  implicated,  and  only  in  exceptional 
cases  can  any  dimpling  be  obtained  by  pinching  up  the  skin  over  the  affected 
part.  In  scirrhus  the  dimpling  of  the  skin  is  always  an  early  symptom.  The 
simple  induration  does  not  cause  retraction  of  the  nipple.  The  absence  of 
enlargement  of  the  axillary  glands  is  of  little  value,  for  it  should  be  the  object 
of  the  Surgeon  to  make  the  diagnosis  of  cancer  before  any  implication  of  the 
glands  has  taken  place.  In  some  cases  it  is  impossible  to  determine  with  any 
certainty  the  nature  of  the  disease.  Under  these  circumstances  it  is  not 
justifiable  to  advise  the  patient  to  wait  until  time  has  cleared  up  the  doubt. 
By  so  doing  she  is  robbed  of  her  last  chance  of  cure  if  the  disease  be 
cancerous.  It  is  much  wiser  to  cut  out  the  indurated  lobule  and  investigate 
its  nature  by  microscopic  examination. 

The  Treatment  of  chronic  interstitial  mastitis  is  unsatisfactory.  Blistering, 
prolonged  painting  with  iodine,  and  other  forms  of  counter-irritation,  produce 
little  or  no  effect.  Belladonna  may  be  applied  to  relieve  the  pain.  Pressure 
may  possibly  be  of  service  in  some  instances,  and  probably  the  cases  of 
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supposed  adenoma  or  cancer  cured  by  pressure  were  in  reality  merely 
chronically  inflamed  lobules.  Should  it  seriously  annoy  the  patient,  the 
airccted  lobule  may  be  removed.  If  the  breast  is  widely  affected,  no  operative 
interference  should  be  undertaken.  In  operating  in  doubtful  cases  the 
incision  should  be  placed  so  that  if  the  disease  prove  to  be  cancerous  the 
whole  mamma  may  be  removed  by  enlarging  the  wound. 

Calcification  of  the  Breast. — Bryk  has  recorded  a  case  in  which  an  in- 
durated lobule  underwent  subsequent  calcification.  The  disease  was  mistaken 
for  scirrhus,  and  the  whole  breast  removed.  The  calcification  was  found  to 
have  taken  place  in  the  interstitial  connective  tissue. 

General  Diffuse  Inflammation  of  the  Breast. — Klebs  describes  a 
general  chronic  inflammation  of  the  breast,  at  first  causing  some  tough 
enlargement,  but  finally  ending  in  shrinking  and  atrophy  of  the  gland. 
Billroth  also  mentions  a  similar  condition,  and  gives  a  figure  of  a  breast  which 
has  become  shrivelled  and  atrophied  from  this  process.  Such  a  condition  is 
extremely  rare.  It  must  not  be  confounded  with  the  atrophic  scirrhus  cf  old 
people. 

Chronic  Abscess  of  the  Breast  may  assume  two  forms  :  the  Mammary 
and  the  Suhmammary. 

Chronic  Encysted  Abscess  of  the  Breast  is  a  disease  of  great  import- 
ance, inasmuch  as  it  closely  simulates  scirrhous  carcinoma.  The  breast  has 
indeed  in  numerous  instances  been  amputated  on  the  supposition  of  its  being 
the  seat  of  a  cancer,  when  the  disease  was  merely  a  very  chronic  thick-walled 
abscess.  This  form  of  abscess  usually,  but  not  invariably,  commences  as  the 
result  of  pregnancy,  whether  complete  parturition  or  miscarriage  take  place  ; 
sometimes  as  a  consequence  of  lacteal  inflammation,  but  usually  without  any 
injury  or  other  direct  local  cause.  An  indurated  indolent  swelling  forms,  and 
this  may  gradually  soften  in  the  centre  ;  but  fluctuation  may  for  a  long  time 
be  very  indistinct,  and  even  absent,  being  obscured  by  the  thick  wall  of 
indurated  tissue  surrounding  the  collection  of  pus.  It  is  owing  to  the  dense 
inflammatory  induration  of  the  surrounding  tissues  that  the  chronic  encysted 
abscess  is  so  commonly  mistaken  for  a  solid  tumour.  It  is  in  general  not  very 
distinctly  circumscribed,  and  of  but  moderate  magnitude  ;  after  a  time  it 
remains  stationary  during  a  space  of  many  months,  or  but  slowly  increases 
with  but  little  pain  ;  it  is  not  unfrequently  attended  with  retraction  of  the 
nipple. 

Diagnosis. — The  error  of  mistaking  a  chronic  abscess  for  a  tumour  may 
commonly  be  avoided  by  attention  to  the  following  points  :  1,  that  the  exist- 
ence of  an  abscess  is  almost  invariably  preceded  by  parturition  or  miscarriage ; 
2,  that  there  is  more  or  less  oedema  of  the  subcutaneous  areolar  tissue  covering 
it  ;  3,  that,  y though  it  is  of  slow  formation  and  often  painless,  it  is  not  dis- 
tinctly circumscribed,  but  gradually  fuses  in  an  irregular  manner  with  the 
neighbouring  tissues  ;  4,  that  it  is  not  freely  movable,  but  rather  incorporated 
wifh  adjacent  parts  ;  5,  that  elasticity,  or  even  deep  fluctuation,  may  be 
commonly  felt  at  one  part  of  it  ;  and  6,  that  in  hard  cancer,  which  it  most 
closely  resembles,  the  circumference  is  softer  than  the  centre.  In  a  chronic 
abscess  or  any  fluid  tumour,  the  centre  gives  the  least  sense  of  resistance. 
Should  there  be  the  least  doubt  in  the  case,  the  introduction  of  an  exploring 
trochar,  by  giving  issue  to  a  drop  of  pus,  Avill  always  determine  its  true 
nature  ;  indeed,  this  simple  means  of  diagnosis  should  never  be  neglected  in 
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any  case  in  which  there  is  reason  even  to  suspect  the  possibility  of  the 
apparent  tumour  of  the  breast  being  in  reality  an  abscess. 

Treatment. — The  abscess  should  be  opened  as  soon  as  recognized,  and  if  of 
sufficient  size  a  drainage-tube  should  be  inserted.  Should  the  mass  of  indurated 
tissue  surrounding  the  pus  be  very  large  and  dense,  a  free  incision  carried 
through  it  will  usually  hasten  its  disappearance,  or  in  some  cases  the  diseased 
lobule  may  be  completely  excised. 

Chronic  Submammary  Abscess  has  also  been  described  under  the  name 
of  "  diffused  abscess."  It  consists  of  an  ordinary  chronic  abscess  containing 
curdy  pus,  and  is  probably  in  all  cases  due  to  necrosis  of  a  rib.  It  is  not 
therefore  properly  to  be  considered  a  diseiise  of  the  breast,  its  relation  to  that 
gland  being  purely  accidental. 

Tuberculosis  of  the  Breast. — Although  tubercle  of  the  udder  of  the  cow 
is  of  comparatively  common  occurrence,  and  of  great  importance  on  account  of 


a. 


Fig.  776. —  Tuberculous  Disease  of  Breast.  Inter- 
acinoiis  tubercle  (65  diams.).  n,  Breast  acini;  h, 
tubercle  system  ;  c,  fibrous  stroma ;  d,  blood-vessel. 


Fife.  777. — Tuberculous  Disease  of  Breast 
Intra-acinous  tubercle  (67  diams.). 


the  liability  to  infection  of  the  milk,  tuberculous  disease  of  the  human  breast 
had  received  but  little  attention  until  recent  years,  and  was  regarded  as  an 
extremely  rare  affection.  It  seems  certain,  however,  that  the  disease  is  by  no 
means  so  rare  as  was  at  one  time  supposed,  and  this  is  readily  explained  by 
the  fact  that  a  chronic  inflammatory  condition  of  the  breast  often  presents  no 
Clinical  features  which  indicate  its  tuberculous  nature,  certain  evidence  only 
being  afforded  by  microscopic  examination. 

Symptoms. — Tubercle  of  the  breast  may  occur  in  two  clinical  varieties  : 
first,  as  a  chronic  induration  in  the  gland,  and  secondly,  as  a  chronic  abscess. 
Each  form  is  most  common  in  young  women,  and  may  be  associated  with 
evidences  of  tubercle  in  the  lungs  or  elsewhere.  Enlarged  glands  may  be 
present  in  the  axilla,  especially  when  t!ie  disease  in  the  breast  assumes  the 
form  of  a  chronic  tuberculous  abscess.  Should  the  abscess  burst  spon- 
taneously, or  be  simply  opened,  an  intractable  siuns  is  likely  to  remain. 
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Speaking  generally,  it  may  be  said  that  the  tuberculous  nature  of  a  chronic 
iuflainmatory  condition  of  the  breast,  with  or  without  suppuration,  should  be 
suspected  when  such  a  condition  occurs  in  a  young  woman  independently  of 
the  ordinary  causes  of  mastitis.  The  diagnosis  of  tubercle  is  strengthened  by 
an  inherited  tendency  to  the  disease,  and  by  the  presence  of  evidences  of 
tubercle  in  the  lungs  or  elsewhere,  but  it  can  rarely  be  made  with  certainty  by 
the  clinical  features  alone. 

Pathological  Anatomy. — The  microscopic  examiuatiou  of  a  considerable 
number  of  cases  has  shown  tbat  the  disease  presents  the  characteristic  features 
of  tubercle  elsewhere,  and  the  bacillus  has  been  demonstrated  by  Habermaas 
and  others.  The  case  Irom  which  Figs.  776,  777  were  prepared  was  a  good 
example  of  tuberculous  mastitis. 

The  patient,  a  woman  aged  about  twenty,  was  under  treatment  in  the 
Brompton  Hospital  for  early  pulmonary  phthisis.  A  painful  and  indurated 
lobule  in  the  breast  was  excised  by  Godlee.  To  the  naked  eye  it  presented  a 
dense  fibrous  structure  thickly  studded  with  small  soft  greyish-yellow  points. 
The  microscope  showed  a  typical  tuberculous  structiu-e,  the  tubercle  being 
most  abundant  in  the  interacinous  tissue,  and  taking  the  form  of  definite 
tubercle-systems  (Fig.  776).  In  other  parts,  however,  the  tubercle  occupied 
the  interior  of  the  dilated  acini  (Fig.  777).  In  its  relation  to  the  glandular 
elements  the  specimen  exactly  resembled  the  appearances  usually  seen  in 
tuberculosis  of  the  testis. 

In  the  majority  of  the  recorded  cases  a  definite  chronic  abscess  has  been 
present,  the  cavity  of  which  was  surrounded  by  a  layer  of  tuberculous  granula- 
tion tissue.  A  specimen  of  this  kind  is  preserved  in  the  Museum  of  University 
College.  A  chronic  abscess  in  the  upper  and  outer  quadrant  of  the  left  breast 
opened  on  the  surface  by  a  small  sinus  near  the  nipple.  From  the  abscess 
cavity  an  enlarged  lymphatic,  lined  with  granulation  tissue,  leads  to  a  caseous 
lymphatic  gland,  which  was  removed  from  the  axilla. 

Treatment. — No  operation  should  be  undertaken  if  the  patient  is  the 
subject  of  advanced  tuberculosis  of  other  organs.  In  favourable  cases  the 
treatment  should  consist  in  the  excision  of  the  affected  part  of  the  breast, 
together  with  any  enlarged  glands  which  may  be  present  in  the  axilla.  If  a 
chronic  abscess  exists,  this  should  be  opened  and  thoroughly  scraped,  but  as  a 
rule  a  more  certain  result  will  probably  be  obtained  by  the  removal  of  the 
surrounding  breast  tissue. 

Syphilitic  Disease  of  the  Breast. — Primary  sores  on  the  nipple 
have  already  been  mentioned  on  p.  770.  The  secondary  eruptions  are  often 
well  marked  in  the  skin  covering  the  breast,  and  mucous  tubercles  may 
occur  on  the  nipple  and  areola  as  well  as  in  the  fold  between  the  lower  border 
of  the  gland  and  the  chest  wall.  Two  forms  of  tertiary  syphilitic  affections  of 
the  breast  have  been  described  by  Lancereaux — the  diffuse  and  the  gummatous. 
The  existence  of  a  diifuse  induration  of  tlie  breast  as  a  result  of  syphilis  is 
somewhat  doubtful,  but  in  a  few  recorded  cases  the  diagnosis  is  said  to  have 
been  confirmed  by  the  disappearance  of  the  swelling  under  iodide  of  potas- 
sium. Gummata  in  the  breast  are  also  extremely  rare,  but  their  occasional 
occurrence  cannot  be  doubted.  They  form  painless  swellings  in  tlie  gland, 
which,  if  untreated,  run  the  same  course  as  gummata  elsewhere. 
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TUMOURS    OF    THE  BREAST. 

The  study  of  the  various  tumours  of  the  female  breast,  more  especially  from 
a  diagnostic  point  of  view,  is  of  the  first  importance  to  the  practical  Surgeon  ; 
for  though  it  might  be  supposed  that  it  would  be  easy,  if  not  to  recognize  the 
minuter  shades  of  pathological  difference  between  morbid  growths  so  super- 
ficially situated,  at  all  events  to  diagnose  the  malignant  from  the  non-malig- 
nant affections,  yet  in  practice  nothing  is  more  difficult  in  many  cases;  and 
it  not  only  requires  great  experience,  but  a  most  intimate  acquaintance 
with  the  special  course  and  symptoms  of  each  particular  disease,  to  come  to  a 
correct  conclusion  as  to  its  nature.  Even  with  all  the  light  which  experience 
and  a  careful  examination  of  the  characters  of  the  tumour  may  throw  upon 
the  nature  of  the  disease,  it  will  be  impossible  for  the  Surgeon  to  avoid  occa- 
sional errors  in  diagnosis. 

The  first  thorough  classification  of  the  different  varieties  of  simple  tumours 
that  develop  in  the  mammary  gland  was  made  by  Astley  Cooper,  and  this 
important  department  of  surgical  pathology  was  subsequently  much  extended 
by  the  researches  of  Velpeau,  Birkett,  and  Paget.  Since  the  improvements 
in  the  methods  of  investigation  have  led  to  a  more  perfect  anatomical  classi- 
fication of  tumours,  the  confusion  that  iorraerly  surrounded  this  very  intricate 
subject  has  been  to  a  great  extent  cleared  up  by  the  labours  of  Virchow, 
Billroth,  Gross,  and  others.  The  microscopic  characters  of  the  various 
tumours  of  the  breast  are  now  accurately  determined  and  generally  agreed 
upon,  but  confusion  still  remains  in  the  nomenclature  which  time  alone  can 
remove.  In  describing  the  various  tumours  of  the  breast  I  shall  follow  the 
order  adopted  in  the  chapter  on  tumours  in  general. 

CYSTS    OF    THE  BREAST. 

Cystic  formations  are  met  with  in  the  breast  under  a  great  variety  of 
different  conditions,  and  the  difficulty  of  the  subject  has  been  much  increased 
by  the  unnecessary  complications  of  an  unsatisfactory  nomenclature.  Only 
those  conditions  will  be  here  described  in  which  the  formation  of  one  or  more 
cysts  is  the  essential  part  of  the  disease.  Cysts  are  often  met  with  in  certain 
tumours  of  the  breast,  forming  in  some  caSes  an  essential  part  of  their  struc- 
ture, and  in  others  being  accidentally  present,  but  these  cannot  correctly  be 
looked  upon  as  examples  of  cystic  disease  of  the  breast,  and  they  will  be  men- 
tioned subsequently  in  connexion  with  the  different  tumours  in  which  they 
occur. 

Cysts  of  the  breast  may  be  divided  primarily  into  two  classes  :  first,  those 
which  arise  by  distension  of  some  part  of  the  glandular  apparatus  ;  and 
secondly,  cysts  formed  in  the  breast  independently  of  the  gland  tissue. 

Cysts  arising  in  the  Gland  Tissue. — Under  this  heading  are  included 
all  those  cysts  which  are  due  to  distension  of  the  ducts  or  secreting  acini. 
They  are  often  spoken  of  collectively  as  "  retention  cysts,"  but  with  the  single 
exception  of  galactocele,  it  is  doubtful  whether  simple  obstruction  resulting  from 
retention  of  secretion  is  their  chief  cause.  Except  in  the  case  of  galactocele, 
or  milk  cyst,  which  forms  during  lactation,  cysts  of  the  breast  never  con- 
tain milk.  The  fluid  that  distends  them  varies  much  in  appearance  :  some- 
times it  is  thin  and  almost  colourless,  but  more  often  it  is. thick,  sometimes 
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almost  mucous  in  character,  and  of  a  brownish-yellow  or  brown  colour.  It 
may  indeed  be  assumed  that  abnormal  secretion  is  an  important  factor  in  the 
production  of  the  disease,  associated  no  doubt  in  many  instances  with  au 
obstruction  to  the  ducts  such  as  is  caused  by  an  overgrowth  of  connective 
tissue  around  them.  The  walls  of  these  cysts  are  composed  of  a  layer  of 
condensed  connective  tissue  of  variable  thickness,  containing  usually  an 
abundant  supply  of  capillary  vessels.  They  are  lined  internally  by  a  layer  of 
epithelium,  either  cubical  or  spheroidal  like  that  of  the  acini,  or  columnar  like 
that  of  the  ducts.  In  many  instances  the  cysts  merely  contain  fluid,  but  not 
unfrequently  the  cavity  is  occupied  by  an  intracystic  growth  sprouting  into  it 
ii'om  the  wall.    In  such  cases  the  cyst  is  called  a  proliferous  cyst. 

Single  Cysts  of  this  class  are  of  three  varieties  :  1.  Galactocele.  2.  True 
Glandular  Cyst.    3.  Duct  Cyst. 

1.  Galactocele  or  Milk-Cyst  has  already  been  described  at  page  769. 

2.  The  True  Glandular  Cyst  is  not  uncommon,  and  may  attain  a 
considerable  size.  These  cysts  form  rounded  or  slightly  lobulated  tumoiu's, 
usually  imperfectly  defined  and  painless,  or  nearly  so.  They  may  be  deeply 
seated  in  the  substance  of  the  breast,  but  often  project  on  its  surface  or  at  one 
of  its  borders.  The  position  of  these  cysts  in  the  breast,  and  the  fact  that  they 
are  usually  lined  with  a  more  or  less  perfect  layer  of  cubical  or  spheroidal 
epithelium,  make  it  almost  certain  that  they  arise  in  tlie  glandular  acini  or 
small  ducts.  In  some  cases  they  contain  intracystic  growths  covered  with  a 
similar  epithelium,  and  containing  spaces  lined  with  the  same.  Sometimes 
their  fluid  contents  can  be  partly  squeezed  out  from  the  nipple,  and  the  cyst  is 
soft  and  fluctuating.  Should  the  duct  become  completely  or  partially  blocked, 
either  fiom  inflammatory  induration  of  the  surrounding  tissue,  or,  as  in  a  case 
recorded  by  Rogeau,  by  a  small  papillary  growth  springing  up  in  its  interior, 
the  cyst  increases  more  rapidly  in  size,  and  becomes  so  tense  as  to  be  easily 
mistaken  for  a  solid  tumour.  The  causes  of  these  cysts  are  uncertain.  They 
seem  usually  to  arise  from  some  injury  or  irritation  of  the  breast.  Butlin, 
who  has  published  some  interesting  observations  on  these  cysts,  states  that 
they  most  commonly  occur  after  thirty-five,  in  women  who  have  borne 
children,  and  in  several  cases  appear  to  have  arisen  as  the  result  of  a  blow. 
In  some  cases  they  may  possibly  be  associated  with  some  uterine  affection. 

3.  Duct  Cyst. — -This  variety  of  cyst  undoubtedly  arises  in  distension  of 
one  of  the  large  ducts  of  the  breast.  It  is  situated  towards  the  central  part 
of  the  gland,  often  projecting  prominently  beneath  the  areola.  In  many 
instances  the  first  symptom  observed  by  the  patient  is  the  occasional  escape  of 
a  yellowish  fluid  from  the  nipple,  and  pressure  on  the  cyst  may  greatly 
increase  this. 

The  chief  importance  of  the  duct  cyst  is  that  it  is  often  the  seat  of  a  delicate 
branching  intracystic  growth,  the  vascular  papillfe  of  which  are  covered  with 
columnar  epithelium  similar  to  that  lining  the  cyst.  Such_a  growth  is  known 
as  a  Duct  Papilloma.  The  vascularity  of  the  growth  is  often  so  great  that 
haemorrhage  i'rom  the  nipple  may  be  a  marked  symptom.  In  the  case  from 
which  the  breast  represented  in  Fig.  778  was  removed  there  was  a  constant 
clear  discharge  from  the  nipple,  which  rapidly  became  bloody  when  the  small 
cyst  was  pressed  upon.  It  is  extremely  probable  that  this  simple  duct 
papilloma  may  in  some  instances  be  the  starting-point  of  a  columnar  car- 
cinoma (see  p.  799). 
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Ifc  occasionally  happens  tliat  if  a  glandular  or  duct  cyst  projects  prominently 
beneath  the  skin,  the  latLei',  together  witli  the  subjacent  cyst  Avail,  may  give 
way  and  expose  its  intei'ior.  If  the  cyst  contains  an  intracystic  growth  this 
may  rapidly  protrude  through  the  opening  and  form  a  fungating  mass,  with  an 
appearance  of  considerable  malignancy. 

Multiple  Cysts  arising  in  the  breast  are  met  with  :  1.  In  connexion  with 
chronic  interstitial  mastitis  ;  2.  During  involution  of  the  gland  ;  and  3.  As 
a  true  cystic  degeneration  of  the  mamma. 

1.  The  cysts  which  are  so  frequently  met  with  in  lobules  of  the  breast 
affected  by  chronic  interstitial  inflammation  seldom  reach  any  large  size. 
They  have  been  described  at  page  775. 

2.  Involution  Cysts  are  not  uncommon  in  the  indurated  and  atrophied 
breasts  of  old  women.    They  are  of 
no  great  practical  importance,  and 


,1  1.      JL-  1.1,  1         1.        J  •  f'ig-  778. — Duct  Papilloma  of  Breast.    An  ineisi( 

Other  parts  of  the  same  breast,  and        W  made  into  the  deep  surface  of  the  gland. 


often  the  opposite  one.  This  remark- 
able disease  has  received  considerable  attention  at  the  hands  of  French  patho- 
logists, and  Reclus  has  especially  insisted  upon  its  tendency  to  become  l)ilatoral. 
In  the  early  stages  the  cysts  appear  as  hard  rounded  tumours  in  a,  lobule  of 
the  breast  substance,  and  around  these  a  coarsely  granular  sensation  is 
produced  by  the  minute  cysts  with  which  the  gland  is  infiltrated.  Gradually 
other  lobules  undergo  similar  changes,  until  the  whole  breast  presents  similar 
characters,  and  may  be  considerably  enlarged.  Discharge  from  the  nipple  is 
not  uncommon  ;  this  may  be  blood-stained,  probably  from  the  presence  of 
vascular  intracystic  growths  in  some  of  the  cysts. 

Nothing  definite  is  known  concerning  the  causation  of  this  disease,  but  in 
some  instances  it  appears  to  be  connected  with  uterine  disorders  or  other 
affections  of  the  generative  organs.  A  well-marked  specimen  of  the  disease, 
which  is  preserved  in  the  museum  of  University  College,  was  removed  pod 
mortem  from  a  woman  on  whom  ovariotomy  had  been  performed. 

As  a  good  example  of  the  disease  the  following  case  maybe  given.  A. young 
unmari'ied  woman,  in  order  to  quiet  a  baby  she  had  charge  of,  put  it  occasion- 
ally to  her  breast.  This  was  followed  by  some  pain  and  swelling,  aad  a  thiti 
yellowish  discharge  from  the  nipple.  Some  months  after,  on  examining  the 
breast,  a  number  of  small  fluctuating  swellings,  the  largest  about  the  size  of  a 
hazel  nut,  could  be  felt  scattered  through  both  breasts.    They  were  most 


3.  Cystic  Degeneration  of 
the  Mamma  is  characterized  by 
a  wide-spread  tendency  to  the 
formation  of  cysts  in  the  glandular 
tissue,  which  may,  in  advanced  cases, 
reach  such  a  degree  that  the  whole 
breast  is  converted  into  a  mass  of 
cysts  bound  together  by  connective 
tissue.  In  the  majority  of  cases 
the  disease  begins  in  a  single  lobule, 
but  sooner  or  later  it  tends  to  affect 


doubtless  result  from  constriction  of 
the  gland  tissue  by  the  overgrowth  of 
fibrous  tissue  around  it. 
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distinct  in  the  neighbourhood  of  the  areola.  The  discharge  continued,  and 
was  a  source  of  considerable  annoyance.  On  pressing  the  cysts  their  contents 
were  easily  squeezed  out  through  the  nipple.  The  condition  remained  un- 
changed for  about  two  years,  in  spite  of  belladonna  and  other  external 
remedies.  She  then  married  and  became  pregnant.  As  the  breasts  enlarged, 
the  abnormal  discharge  gradually  ceased,  and  after  her  confinement  she  was 
able  to  nurse  her  child  without  difficulty. 

The  remarkable  persistence  of  the  disease  was  well  illustrated  by  a  case  in 
University  College  Hospital.  The  left  breast  was  excised  for  cystic  disease  by 
Marshall  in  1877,  and  the  right  breast  for  a  similar  condition  in  1882.  In 
1889  a  small  mass  of  cysts  was  excised  by  Beck  from  the  neighbourhood  of  the 
scar  in  the  left  mammary  region,  and  microscopic  examination  showed  that 
these  had  arisen  in  a  fragment  of  breast  tissue  which  had  escaped  removal 
twelve  years  previously. 

Hsemorrhage  may  take  place  into  the  cavity  of  a  cyst,  especially  if  this 
contains  a  vascular  intracystic  papilloma.  This  may  be  the  result  of  an  injury. 
The  term  "blood-cyst  of  the  breast,"  has,indeed,  no  pathological  meaning,  for 
blood-cysts  may  arise  from  haemorrhage  into  the  substance  of  a  soft  sarcoma, 
and  they  are  also  found  in  certain  forms  of  carcinoma. 

Cysts  arising  independextly  of  the  glandular  tissue  comprise  two 
forms,  the  serous  and  the  hydatid. 

1.  Serous  Cysts  of  the  Breast. — These  are  believed  to  be  formed-,  as 
elsewhere,  by  dilatation  of  the  lymph-spaces  of  the  areolar  tissue,  the  wall  of 
the  cyst  being  formed  of  the  surrounding  connective  tissue  pressed  together 
and  subsequently  thickened  by  new  growth.  The  evidence  of  this  mode  of 
growth  is  not  by  any  means  perfect,  but  it  seems  the  only  possible  explanation 
of  their  structure.  Their  walls  are  composed  of  delicate  areolar  tissue,  lined 
internally  with  flattened  endothelial  cells  like  those  of  a  lymphatic  vessel. 
The  contents  are  usually  clear  yellowish  serous  fluid,  but  may  sometimes  be 
brownish  or  turbid,  from  the  admixture  of  blood,  and  in  some  cases  cholesterine 
is  present.  These  cysts  are  usually  single,  sometimes  they  are  loculated,  and 
in  other  cases  multiple.  They  are  usually  about  the  size  of  a  filbert  when  first 
noticed,  and  may  remain  small  for  a  great  length  of  time,  but  in  other  cases 
they  gradually  increase  until  they  may  contain  several  ounces  of  fluid.  They 
then  become  very  tense,  so  much  so,  in  fact,  that  fluctuation  is  no  longer 
present.  The  true  serous  cyst  is  almost  invariably  seated  in  the  submammary 
areolar  tissue,  or  at  one  margin  of  the  breast,  very  rarely  in  the  glandular 
substance. 

Unilocular  cysts  of  the  breast  occasionally  attain  an  immense  size,  at  the 
same  time  that  their  walls  remain  thin  and  supple.  In  these  cases  the  skin 
covering  them  may  become  thinned  and  translucent,  constituting  the  condition 
which  has  been  termed  hydrocele  of  the  breast. 

The  simple  serous  cysts  never  develop  intracystic  growths.  In  some  rare 
cases  calcification  of  the  cyst-wall  has  been  observed. 

2.  The  true  Hydatid  Cyst  is  extremely  rare,  but  has  been  met  with  in  the 
mamma.  The  simple  serous  cyst  was  described  by  Astley  Cooper  under  this 
name. 

The  Diagnosis  of  a  cyst  of  the  breast  may  usually  be  effected  by  feehng 
the  globular  elastic  tumour  under  the  skin  ;  the  mammary  gland  being  movable, 
and  not  adherent  to  any  of  the  adjacent  structures.    Cysts  being  connected 
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with  the  niamniiiry  tissue  drag  upon  tlie  nipple  when  moved  away  from  it. 
This  is  recognized  by  holding  the  nipple  lightly  while  the  tumour  is  drawn 
away  with  the  other  hand,  when  the  connexion  between  them  will  be  clearly 
pcrceptiljle.  In  those  cases,  however,  in  which  the  tumour  lies  deeply,  the 
diagnosis  may  not  so  readily  be  made,  more  especially  from  tumours  containing 
cysts  or  from  carcinoma.  In  fact,  nothing  is  more  easy  than  to  diagnose  the 
nature  of  a  superficial  lax  cyst ;  nothing  is  more  difficult  than  to  recognize  it 
when  tense  and  deeply  seated  towards  the  under  snrfaco  of  the  mammary 
j^land  (Fig.  77',))  ;  for,  the  whole  thickness  of  the  gland  intervening  Ijetween 


Fig.  770. — Brca.st  liiiil  open  after  removal,  showing  Cysts  deeply  seated  in  Mammary 
Gland,  mistaken  for  Scirrhus. 


the  cyst  and  the  finger,  the  sense  of  elasticity  is  lost  and  a  solid  feel  commu- 
nicated, which  may  readily  mislead  even  the  most  experienced  Surgeon.  In  a 
cyst,  if  elasticity  can  be  recognized,  it  will  be  most  distinct  in  the  centre  ;  in 
solid  tumours  the  centre  is  the  densest  part.  In  examining  the  tumour  the 
jiatient  should  be  placed  on  her  back,  so  that  the  mamma  is  flattened  out  and 
supported  by  the  ribs.  Elasticity  and  fluctuation  are  then  more  easily 
distinguished.  Many  errors  in  diagnosis  arise  fx'om  neglecting  this  simple 
precaution.  Whenever  the  Surgeon  has  any  doubt  about  the  existence  of 
fluid  in  a  tumour  of  the  breast,  he  should  introduce  an  exploring  trochar. 
If  the  tumour  prove  to  be  solid,  no  ill  conserjuences  will  result  from  the 
simple  puncture.  I  have  known  several  instances  in  which,  from  the  want 
of  this  precaution,  Surgeons  have  mistaken  cystic  tumours  of  the  breast  foi- 
cancer. 

It  maybe  impossible  to  distinguish  with  any  certainty  between  the  different 
varieties  of  cysts.  One  or  more  cysts  deeply  seated  in  the  substance  of  the 
breast  are  probably  duct  or  glandular  cysts  ;  whilst  a  serous  cyst  is  usually 
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single  and  thin-walled,  and  lies  either  betieath  the  breast  or  at  one  of  its 
borders.  The  presence  of  a  discharge  from  the  nipple  excludes  the  serous 
cyst ;  whilst  a  blood-stained  discharge  suggests  the  presence  of  an  intracystic 
growth  in  a  glandular  or  duct  cyst.  The  true  hydatid  cyst  is  so  rare  that  it 
naay  practically  be  excluded  in  making  the  diagnosis.  It  may  be  recognized 
by  the  character  of  the  fluid  withdrawn  on  puncture.  This  is  clear,  containing 
merely  the  faintest  trace  of  albumen,  and  has  a  specific  gravity  of  IO08  to 
1004.  Hooklets  may  possibly  be  found  in  it.  Without  puncture  these  cysts 
cannot  be  distinguished  from  the  other  forms. 

Cystic  degeneration  of  the  mamma  may  be  mistaken  for  a  cysto-adenoma, 
but  in  the  latter  case  careful  examination  will  show  that  the  cysts  are  in  an 
encapsuled  tumour  and  not  in  the  breast  itself.  The  bilateral  distribution  of 
cystic  degeneration  will  ottou  indicate  its  nature. 

The  treatment  of  cysts  of  the  breast  varies  according  to  their 
number  and  size  and  the  presence  or  absence  of  intracystic  growths.  Small 
multiple  retention-cysts  which  can  be  emptied  through  the  nipple  sometimes 
require  no  further  treatment.  Belladonna  or  some  form  of  counter-irritation 
may  be  applied  externally  iu  the  hope  of  arresting  the  abnormal  secretion,  but 
these  means  are  seldom  of  much  use.  If  the  cyst  is  larger  and  cannot  be 
emptied  by  pressure,  the  fluid  contents  may  be  let  out  by  puncturing  with  a 
small  trochar  ;  but  a  cure  cannot  usually  be  effected  in  this  way,  as  the  fluid 
re-accumulates.  Occasionally  it  will  suppurate  spontaneously,  and  is  thus  got 
lid  of.  If  the  tumour  be  single,  it  may  usually  be  cured  by  opening  it  by  a 
small  incision,  wiping  it  out  with  a  strong  solution  of  chloride  of  zinc  or 
tincture  of  iodine,  and  inserting  a  drainage-tube  under  an  antiseptic  dressing 
for  a  few  days.  If  it  seem  to  be  surrounded  by  indurated  mammary  tissue, 
it  is  best  to  dissect  it  out  and  to  remove  it  with  the  lobule  of  the  mamma  to 
which  it  is  attached.  On  doing  this  it  will  often  be  found  that  the  cyst  is 
not  single,  as  was  at  first  supposed,  but  that  several  smaller  sacs  are  present 
which  have  been  concealed  by  the  larger  one.  If  the  cyst  contain  intracystic 
growths,  it  should  be  completely  removed  with  the  neighbouring  part  of  the 
mammary  gland.  If  the  cysts  are  multiple  they  must  be  treated  according  to 
circumstances.  If  there  are  but  two  or  three  they  may  be  treated  as  if  single, 
but  if  very  numerous  there  is  nothing  to  be  done  but  to  remove  the  breast  if 
operative  interference  is  demanded. 

SIMPLE  TUMOURS  OF  THE  BBEAST. 

Igipoma. — Fatty  tumours  have  occasionally  been  met  with  in  close  proxi- 
mity to  the  mamma,  so  as  to  simulate  a  tumour  of  the  gland  itself.  A  little 
careful  examination  will  usually  enable  the  Surgeon  to  ascertain  that  the 
gland  is  not  implicated.  Tlie  Treatment  of  these  tumours  presents  nothing- 
peculiar. 

Fibroma. — Pure  fibroma  of  the  mamma  is  very  rare.  Two  cases  only  have 
occurred  in  University  College  Hospital  in  the  last  fifteen  years.  One  was 
a  middle-aged  woman,  and  the  tumour,  which  was  about  the  size  of  a 
hen's  egg,  was  of  stony  hardness.  It  was  thought  to  be  a  scirrhus,  but  as 
there  was  some  doubt,  a  deep  incision  was  made  into  it  before  removing 
the  breast.  It  was  found  to  be  exceedingly  dense,  creaked  under  the  knife, 
and  no  capsule  was  recognized.    After  removal  of  the  breast,  it  was  found  to 
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be  clearly  defined  and  surrounded  by  a  distinct  but  dense  capsule,  from  which 
it  could  be  dissected  out,  leaving-  the  mammary  tissue  untouched.  Microscopic 
examination  showed  it  to  be  composed  of  dense  fibrous  tissue,  without  a  trace 
of  glandular  structure. 

In  the  second  case  a  very  lobulated  pure  fibroma  was  removed  from  the 
centre  of  the  breast  of  an  unmarried  woman  aged  twenty-four.  The  tumour 
was  easily  shelled  out  of  its  capsule,  and  had  probably  arisen  as  a  growth  into 
a  lacteal  duct. 

Chondroma  and  Osteoma. — Tumours  of  the  breast  containing  cartilage 
have  been  recorded,  but  are  of  extreme  rarity.  Billi'oth  mentions  a  case  of  a 
large  sarcoma  of  the  mamma  in  which  small  nodules  of  true  bone  were  found, 
and  W.  H.  Battle  has  recorded  a  case  in  which  an  osteo-chondro-sarcoma  was 
removed  from  the  breast  of  a  woman  aged  seventy-three. 

Adenomata  or  Simple  Glandular  Tumours. — To  this  group  belong  the 
large  majority  of  the  simple  tumours  of  the  breast.  The  general  chai'acters  of 
the  adenomata  have  already  been  described  in  Vol.  I.,  p.  1034,  but  it  will  be 
necessary  here  to  consider  the  anatomical  characters  of  the  different  varieties 
which  occur  in  the  breast.  An  important  feature,  which  is  common  to  them 
all,  is  that  they  are  perfectly  encapsuled,  and  are  not  intimately  connected 
with  the  breast  substance  itself. 

Structure. — The  type  of  the  simple  glandular  tumours  of  the  breast  is  the 
True  Adenoma.  IMicroscopic  examination  of  this  rare  tumour  shows  acini 
lined  with  abundant  epithelium,  presenting  much  the  appearance  of  the 
normal  gland  during  lactation.  Small  ducts  connecting  several  acini  may  be 
present,  but  there  are  no  large  collecting  ducts,  as  in  the  normal  mamma.  In 
some  cases  cysts,  formed  by  the  dilatation  of  the  acini,  have  been  present. 

From  this  single  type  it  is  easy  to  pass  by  a  gradual  transition  to  several 
other  tumours,  which,  although  they  may  differ  widely  ft'om  one  another  in 
their  superficial  characters,  have  this  essential  feature  in  common,  that  they 
consist  of  epithelium-lined  glandular  spaces  lying  in  a  connective  tissue 
stroma. 

Thus,  if  the  bulk  of  the  tumour  consists  of  dense  fibrous  tissue  in  which 
the  glandular  spaces  are  more  or  less  abundantly  scattered  (Vol.  I.,  Fig.  374), 
the  growth  is  termed  a  Fibro-adenoma.  The  glandular  spaces  may  retain 
their  resemblance  to  normal  acini,  but  often  they  are  dilated  into  small  cysts, 
or  form  flattened  slit-like  spaces  which  branch  irregularly  through  tlie  fibrous 
stroma. 

In  another  common  modification  the  tumour  presents  a  minute  structure 
exactly  corresponding  to  that  last  described,  with  the  single  exception  that  the 
stroma,  instead  of  being  represented  by  dense  fibrous  tissue,  is  richly  cellular, 
and  may  indeed  be  almost  entii'ely  embryonic,  every  variation  between  the 
two  extremes  being  met  with  (Vol.  I.,  Fig.  375).  Thus,  it  may  be  composed 
of  small  spindle-cells  with  numerous  fibres  between  them  ;  of  imperfectly 
developed  fibrous  tissue  infiltrated  with  small  round  or  large  spindle-cells  ; 
of  delicate  fibres  with  stellate  cells  and  mucous  intercellular  substance  ;  or  of 
various  modifications  of  these  structures.  Such  a  tumour  may  most  correctly 
be  called  a  Soft  Fibro-adenoma.  Much  confusion  has  arisen  from  the  use 
of  the  name  Adeno-sarcoma  for  this  tumour,  which  is  only  a  rapidly 
growing  fibro-adenoma. 

The  last  variety  of  the  adenomatous  tumours  of  the  breast  is  characterized 
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by  the  conversion  of  the  glandular  spaces  into  cysts,  which  frequently  reach  a 
large  size,  and  often  present  intracystic  growths  which  form  the  most  marked 
feature  of  the  tumour.  These  growths  are  formed  of  processes  of  the  inter- 
stitial tissue  of  the  tumour  projecting  into  the  cyst,  and  are  covered  with  a 
layer  of  epithelium.  They  are  often  branched,  and  may  in  some  cases  com- 
pletely fill  the  cavity  into  which  they  grow.  They  may  sprout  from  all  sides 
at  once,  and  then  form  a  closely-packed  fohated  mass,  without  any  clear 
evidence  of  the  mode  of  growth  remaining.  In  other  cases  a  pedunculated 
mass  springs  up  from  a  single  point  in  the  cyst-wall,  and  may  project  into  it, 
still  surrounded  by  a  certain  amount  of  fluid,  or  may  completely  fill  it,  dis- 
placing the  fluid,  and  being  surrounded  by  the  cyst-wall  as  by  a  capsule. 
The  stroma  of  the  growth  varies,  but  is  generally  more  or  less  richly 
cellular.  A  tumour  of  this  structure  is  generally  known  as  a  Cysto-sarcoma, 
but  the  same  objections  may  be  raised  to  this  name  as  to  that  of  Adeno- 
sarcoma,  and  all  confusion  may  be  avoided  by  calling  it  a  Cysto-adeuoma. 

In  describing  the  clinical  features  of  these  tumours,  it  will  be  found  that 
they  differ  greatly  in  their  superficial  characters.  They  agree,  however,  in 
being  perfectly  encapsuled  and  distinct  from  the  breast  itself,  and  in  showing 
no  tendency  to  infiltrate  the  neighbouring  parts  or  to  recur  in  internal  organs. 
The  chief  difference  between  them  consists  in  their  rate  of  growth  and  the 
size  which  they  tend  to  assume.  If  the  stroma  is  dense  and  fibrous,  the 
tumour  is  usually  small  and  of  slow  growth.  If  the  stroma  is  richly  cellular 
or  embryonic,  the  rate  of  growth  is  relatively  rapid,  and  the  size  of  the  tumour 
may  be  considerable.  If  large  cysts  develop  from  the  glandular  spaces,  the 
rate  of  increase  may  be  very  rapid,  and  the  size  of  the  tumour  eventually 
enormous.  The  close  relationship  of  these  diff'erent  tumours  is  further  shown 
by  the  fact  that  the  same  growth  may  in  different  parts  present  all  the 
varieties  of  structure  above  described,  and  further,  that  there  is  strong  reason 
for  believing  that  a  gi'owth  of  one  variety  may,  in  the  course  of  its  develop- 
ment, gradually  assume  the  characters  of  another. 

It  is  impossible  here  to  enter  into  the  question  of  the  supposed  origin  of  the 
adenomatous  tumours  of  the  breast.  Billroth  states  that  they  commence  by 
an  overgrowth  of  the  connective  tissue  surrounding  the  acini  and  ducts.  But 
in  whatever  point  they  commence,  it  is  evident  that  in  their  subsequent 
development  the  growth  of  the  epithelium  is  as  essential  a  part  of  the  process 
as  is  that  of  the  interstitial  tissue.  The  presence  of  the  epithelium-lined 
spaces  is  not  a  mere  accident  of  the  growth,  but  an  essential  feature  of  it.  A 
view  which  seems  very  probable,  at  least  in  many  cases,  is  that  they  arise  in 
small  outlying  lobules  of  the  breast,  which  have  failed  to  become  connected  up 
with  the  proper  glandular  apparatus.  In  some  instances  the  relation  of  the 
tumour  to  the  breast  is  in  favour  of  Paget's  view,  that  it  arises  as  an  intracystic 
growth,  which  gradually  fills  the  cyst  in  which  it  lies,  and  thus  appears  as  a 
solid  encapsuled  tumour. 

The  True  Adenoma  is  extremely  rai'e.  In  the  Museum  of  University 
College  is  a  sjjecimen  of  this  kind  of  tumour,  five  inches  in  diameter  and 
weighing  four  pounds.  It  was  removed  by  R.  Quain  from  a  lady,  aged  26, 
after  about  18  months'  growth.  At  the  time  of  the  operation  the  patient  was 
in  the  sixth  month  of  pregnancy.  The  tumour  was  loosely  encapsuled,  and 
not  adherent  to  the  gland  or  to  the  skin.  Its  section  much  resembles  that  of 
the  pancreas  to  the  naked  eye,  and  microscopic  examination  shows  the 
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structure  above  described.  It  is  distinguished  from  normal  mammary  tissue 
by  the  total  absence  of  fat  from  the  inter-acinous  tissue.  It  contains  one 
small  cyst  about  half  an  inch  in  diameter,  with  some  fine  papillary  intracystic 
growths  projecting  into  it. 

The  Hard  Fibro-adenonia  is  the  most  common  simple  tumour  of  the 
l)reast.  It  is  identical  with  the  Chronic  Mammary  Tumour  of  Astley  Cooper, 
the  Pancreatic  Sarcoma  of  Abernethy,  and  the  Partial  or  Lobular  Hijpcrlrophij 
of  the  Mamma  of  Vidal.  It  is  often  attributed  to  blows,  squeezes,  or  lacteal 
irritation,  and  is  most  commonly  met  with  in  young  women  under  thirty  years 
of  age  :  usually  in  women  otherwise  healthy.  Bryant  states  that  of  10(»  con- 
secutive cases  observed  by  himself,  27  were  first  discovered  between  puberty 
and  20 ;  35  between  20  and  30  ;  22  between  30  and  40  ;  13  between 
40  and  50  ;  and  3  after  50.  Forty-six  occurred  in  single  women,  37  in  the 
married  and  prolific,  and  15  in  the  married  and  sterile.  It  is  often  associated 
with  the  hysterical  temperament,  and  connected  with,  if  not  dependent  on, 
uterine  irritation  and  sexual  excitement  of  an  irregular  kind.  This  tumour  is 
generally  of  small  size  when  first  perceived,  and  may  remain  stationary  for 
many  years  ;  or  it  may  slowly  increase,  and  at  last  attain  a  considerable  bulk. 
In  other  cases  it  may  very  rapidly  grow  to  a  great  size.  In  a  case  on  which  I 
operated  some  years  ago,  the  tumour  had  continued  for  eighteen  years  about 
the  size  of  a  walnut,  but  in  the  course  of  six  months  it  increased  to  an 
enormous  magnitude,  and  on  removal  weighed  nearly  five  pounds. 

This  tumour  usually  commences  as  a  small,  movable,  finely  nodulated 
growth,  attached  by  a  pedicle  to  one  side  of  the  mammary  gland  ;  it  is  hard 
and  incompressible,  often  appears  isolated,  and  is  not  generally  painful,  but  in 
aiiEemic  women  may  be  the  seat  of  intense  neuralgic  pain  ;  it  increases  slowly, 
without  discolouring  the  skin  or  becoming  attached  to  it,  and  is  frequently 
many  years  in  attaining  a  moderate  size.  It  is  often  floating,  as  it  were,  in 
the  substance  of  the  gland,  into  which  it  can  be  pushed  back. 

On  examination  after  i-emoval,  a  fibro-adenoma  appears  to  be  irregularly 
lobulated,  is  enclosed  in  a  capsule  of  areolar  tissue,  and  its  cut  surface  is  found 
to  present  a  bluish-  or  greyisli-white  colour,  which,  after  exposure  to  the  air, 
assumes  a  rosy  tint ;  and  on  pressure,  drops  of  a  thick  mucous  or  serous  fluid 
are  often  seen  to  exude.  On  examination  with  a  lens,  its  foliated  structure  is 
often  very  apparent,  so  much  so  that  it  has  been  compared  by  Yirchow  to 
the  section  of  a  cabbage.  This  is  more  clearly  seen  after  it  has  been  a  few 
days  in  spirit. 

It  occasionally  happens  that  a  fibro-adenoma  becomes  the  seat  of  very 
severe  and  paroxysmal  neuralgic  pains  attended  with  very  considerable 
cutaneous  sensibility,  and  it  has  then  been  termed  the  painful  mammar?/ 
tumour.  This  condition  most  frequently  occurs  in  early  life,  and  in  women  of 
an  irritable  and  delicate  constitution  ;  it  is  commonly  associated  with  disorder 
of  the  uterine  functions,  the  pain  increasing  at  the  catamenial  periods. 

The  Soft  Fibro-adenoma  is  frequently  known  by  the  name  of  Adeno- 
sarcoma.  It  often  develops  from  a  slowly  growing  hard  fibro-adenoma  which 
has  remained  more  or  less  quiescent  up  to  about  the  middle  of  life. 

In  cases  in  which  the  disease  develops  for  the  first  time  between  the 
ages  of  35  and  40  it  may  grow  quickly  from  the  first.  In  these  cases  it  will 
grow  with  great  rapidity,  attaining  in  a  few  months  a  size  equal  to  that  of 
a  cocoa-nut,  or  even  larger,  and  simulating  in  this  respect  the  progress  of  a 
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soft  sarcoma.  These  rapidly  growing  fibro-adenomata  are  painless,  and 
however  large,  continue  perfectly  movable,  free  from  deep  adhesion,  and  from 
glandular  implication  ;  the  skin  covering  them  is  healthy,  thinned,  and 
unadherent,  the  nipple  projecting  usually  very  prominently.    The  tumour 


Fij;.  780. — Atleiiomatnus  Tumour  of  Breast.    In  tlic  left  half  the  tumour  has  the  character 
of  a  soft  fibro-adenoma,  and  iu  tlie  riglit  half  of  a  cysto-adenoma. 

itself  will  be  felt  to  be  nodulated,  semi-elastic,  and  always  rounded  in  outhne. 
After  removal  its  section  is  lobulated  and  glistening,  something  resembling  a 
mass  of  sago-jelly,  often  liaving  cysts  interspersed  through  its  substance. 


Fig.  781. — Cysto-Adenoma  of  Breast. 


The  Cysto-adenoma  is  identical  with  the  cysto-sarcoma  of  J.  Miiller,  the 

glandular  jrroliferous  c/jsfs  of  Paget,  and  the  sero-cystic  sarcoma  of  Brodie. 

These  tumours  are  composed  of  dense  white  lobulated  or  foliated  structure, 
resembling  that  of  the  fibro-adenoma.    This  mass  is  studded  throughout  with 
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a  number  d'  small  cysts,  varying  in  size  from  a  pin's  head  to  an  inch  and  a 
half  in  diameter,  and  usually  containing  clear  fluid.  The  larger  cysts  contain 
lobulated,  branching,  intracystic  growths,  most  commonly  sprouting  from  one 
side  only,  and  forming  pedunculated  projections  into  the  cavities.  These 
intracystic  growths  are  not  always  present.  This  form  of  tumour  is  usually 
met  with  in  women  of  from  chirty  to  thirty-five  years  of  age,  and  is  often 
attributed  to  injury.  It  occurs  most  frequently  in  women  who  have  borne 
children,  and  is  possibly  a  remote  consequence  of  some  inflammatory  process 
occurring  during  lactation.  On  examining  a  breast  affected  in  this  way,  it 
will  be  found  that  the  tumour  is  hard,  heavy,  and  solid  to  the  feel  ;  on 
careful  examination,  however,  its  surface  may  be  felt  to  be  finely  nodulated  ; 


Fig.  782.— Cysto-Adeiioma  of  mamma,  sliowing  large  cysts  with 
intracystic,  growths. 


and,  occasionally,  a  larger  cyst  than  usual,  recognised  by  its  elastic  feel  and 
globular  shape,  may  be  found  projecting.  The  disease  is  slow  in  its  growth, 
and  does  not  implicate  the  adjacent  cutaneous  or  areolar  structures  ;  hence, 
the  tumour  is  movable  on  the  pectoral  muscles,  and  the  skin  is  unattached  to 
it.  The  axillary  glands,  also,  are  not  enlarged.  The  nipple  will  usually  be 
found  to  be  normal  in  its  shajje,  and  not  depressed.  If  one  of  the  larger  cysts 
be  laid  open,  or  if  the  pressure  of  the  intracystic  growth  causes  inflammation 
and  ulceration  of  its  capsule,  this  may  at  last  be  perforated,  and  a  fungous 
mass  will  sprout  through  it,  presenting  many  of  the  ordinary  symptoms  of  a 
malignant  growth  ;  being  irregular,  dark-coloured,  bleeding  readily,  and 
increasing  rapidly  in  size.  When  such  changes  as  these  have  taken  place, 
the  tumour  assumes  a  formidable  character,  and  will  rapidly  prove  fatal 
by   exhaustion.     A  cysto-adenoma  may   attain   an    immense    size  and 
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weight.  They  have  been  met  with  of  six,  eight,  or  even  twelve  pounds' 
weight  ;  but  by  far  the  largest  is  one  described  by  Velpeau,  which  weighed 
forty  pounds. 

In  the  case  from  which  the  drawings  (Figs.  783,  784)  were  taken,  the 
tumour  had  existed  for  more  than  twenty  years  before  removal,  having 
commenced  at  the  age  of  twenty-eight  ;  and  after  extirpation  soft  fungating 
growths  were  found  at  the  bottom  of  some  of  the  cysts.  The  constitution 
was  uncontaminated  throughout. 

Diagnosis. — -A  small  hard  fibro-adenoma  may  be  mistaken  for  a  cyst, 
chronic  lobular  mastitis,  or  early  scirrhus.  From  all  these  conditions  the 
fibro-adenoma  is  distinguished  by  its  perfect  circumscription  and  free  mobility, 
and  in  not  being,  as  are  these  other  conditions,  an  intimate  part  of  the  breast 
tissue.  A  cyst  further  differs  in  the  absence  of  lobulation,  and  in  the  greater 
softness  of  its  central  part  as  compared  with  the  periphery  ;  lobular  mastitis 


Fig.  783.— Ulcerated  Cysto-Adenoma  Fig.  784.— The  same  Tumour,  six  montlis  later 

of  Breast,  of  20  years'  duration.  witli  fungating  sarcomatous  growtli. 


in  the  ill-defined  outline  of  the  induration  and  its  flattened  irregular  shape  ; 
and  early  scirrhus  in  the  more  stony  hardness  and  the  dimpling  of  the  skin 
over  it.  The  patient's  age  and  the  duration  of  the  disease  may  also  be  of 
help  in  deciding  between  fibro-adenoma  and  an  early  stage  of  scirrhus,  but  in 
a  case  of  great  doubt  no  time  should  be  lost  in  making  an  exploratory 
incision. 

A  soft  and  rapidly  growing  fibro-adenoma  may  resemble  somewhat  closely  a 
sarcoma  or  a  soft  carcinoma.  The  distinction  will  turn  chiefly  on  the  relation 
of  the  tumour  to  the  breast — the  soft  adenoma  being  quite  independently 
movable,  the  carcinoma  being  intimately  connected  with  the  breast,  and  the 
sarcoma  being  in  this  respect  intermediate  between  the  other  two.  The  history 
may  be  helpful,  for  the  soft  fibro-adenoma  often  develops  from  a  small  hard 
tumour  of  long  duration.  The  chief  importance  of  the  accurate  diagnosis  is 
as  a  guide  in  deciding  between  removal  of  the  tumour  only  and  excision  of  the 
whole  breast.  An  exploratory  incision  is  often  the  only  means  of  removing 
the  doubt. 

A  cysto-adenoma  may  be  distinguished  from  cystic  degeneration  of  the  mamma 
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by  the  fact  that  in  the  former  the  cysts  occupy  the  substance  of  an  encapsuled 
tumour,  and  in  the  latter  case  occupy  the  substance  of  the  breast  itself.  From 
a  cystic  sarcoma  the  distinction  may  be  diiBcult,  and  will  depend  chiefly  on 
the  perfect  circumscription  of  the  cysto-adenoma,  and  often  the  long  duration 
of  the  growth. 

Treatment. — The  probable  explanation  of  recorded  cases  in  which  supposed 
filiro-adenomata  have  been  cured  by  the  application  of  counter-irritants,  ab- 
sorbents, or  pressure,  is  that  the  tumour  was  in  reality  an  indurated  lobule  of 
the  breast,  and  the  same  may  probably  be  true  of  tumours  which  have  dis- 
a]ipeared  after  marriage  or  during  pregnancy.  Removal  of  the  tumour  is  the 
only  efficient  treatment,  and  this  should,  as  a  general  rule,  be  recommended 
even  though  the  growth  be  small  and  stationary,  on  the  ground  that  at  any  time 
it  may  rapidly  increase  in  size  and  assume  serious  proportions.  The  tumour 
must  be  exposed  by  a  single  incision  radiating  from  the  nipple,  so  as  to  injure 
the  mammary  tissue  as  little  as  possible.  The  loose  capsule  of  ai-eolar  tissue 
surrounding  it  should  be  thoroughly  opened,  after  which  it  can  often  be  shelled 
out  without  further  use  of  the  knife.  There  are  usually  few  vessels  to  tie.  In 
exceptional  cases  the  growth  may  be  adherent  to  the  breast  by  a  pedicle, 
necessitating  the  removal  of  a  small  lobe  of  the  gland.  As  these  tumours 
usually  lie  at  the  margin  of  the  breast,  or  sometimes  deeply  beneath  it,  the 
loose  submammary  areolar  tissue  is  often  opened  up.  When  the  tumour  is 
seated  more  superficially  this  may  possibly  be  avoided  by  keeping  the  knife 
close  to  it  in  dissecting  it  out.  When  the  submammary  tissue  is  opened  up  it 
is  very  important  to  prevent  extravasation  of  blood  into  it,  or  the  occurrence 
of  suppuration.  These  accidents  are  avoided  by  the  strictest  attention  to 
antiseptic  precautions  duriug  the  operation,  by  the  perfect  arrest  of  all  bleeding 
before  closing  the  wound,  and  by  the  application  of  an  absorbent  antiseptic 
dressing  exerting  uniform  elastic  pressure  on  the  part. 

Soft  fibro-adenomata  and  cysto-adenomata  can,  as  a  rule,  be  removed  with 
ease,  even  though  they  have  reached  some  pounds  in  weight.  In  some  cases, 
especially  when  a  cysto-adenoma  has  burst  through  the  skin,  it  is  found  neces- 
sary to  remove  the  whole  breast  with  the  tumour.  The  operation  should  be 
carried  out  in  the  same  way  as  for  malignant  tumours,  except  that  only  such 
skin  as  is  actually  attached  to  the  growth  need  be  sacrificed. 

MALIGNANT    TUMOURS     OF    THE  BREAST. 

Sarcoma  of  the  Breast. — The  mammary  gland  or  its  immediate  neigh- 
bourhood is  a  not  unfrequent  seat  of  sarcoma.  By  far  the  most  common  form 
is  the  spindle-celled  sarcoma,  usually  of  the  large-celled  variety.  Sometimes 
the  firmer  form  of  spindle-celled  sarcoma,  with  small  cells  and  a  varying 
amount  of  fibrous  stroma — the  old  "  recurrent  fibroid" — is  met  with  in  this 
region.  Small  round-celled  sarcoma,  alveolar  sarcoma,  and  giant-celled  sar- 
coma may  also  occur,  but  are  all  rare.  The  structure  of  these  various  forms 
of  sarcoma  has  already  been  fnlly  described  in  the  Chapter  on  Tumours 
(Vol.  I.,  p.  1085  ctseq.). 

Most  sarcomata  of  the  breast  are  distinctly  encapsuled  by  a  layer  of  fibrous 
tissue  in  the  early  stages  of  their  growth,  but  later  on  they  teud  to  spread 
beyond  this,  and  infiltrate  the  surrounding  structures. 

They  usually  develop  in  women  after  thirty,  and  form  soft,  elastic  tumours, 
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smooth  on  the  surface,  and  uniformly  rounded  or  oval  in  outline.  They  may 
be  deeply  buried  in  the  substance  of  the  gland,  but  more  frequently  they  are 
situated  at  one  border.  They  are  painless,  and  movable  over  the  pectoralis 
major  until  they  have  reached  a  considerable  size,  and  they  show  little 
tendency  to  infect  the  lymphatic  glands. 

Sarcomata  here,  as  elsewhere,  may  develop  cysts  in  their  substance  from 
softening  or  from  hemorrhage.  These  accidental  cavities  must  not  be  con- 
founded with  the  cysts  of  a  cysto-adenoma.  Microscopically  they  can  be 
distinguished  by  the  absence  of  an  epithelial  lining.  Sometimes  the  whole 
tumour  may  be  so  soft  as  to  be  indistinguishable  from  a  collection  of  fluid.  In 
a  case  of  this  kind  under  my  care  a  small  puncture  was  made  ;  nothing  but 
blood  escaped,  and  in  a  few  weeks  a  fungating  sarcomatous  growth  protruded 
from  the  opening.  The  breast  was  removed,  and  the  growth  was  found  to  be 
an  exceedingly  soft  sarcoma,  the  structure  of  which  was  to  a  great  extent  broken 
down  by  huemorrhage. 

These  tumours  present  the  most  typical  examples  of  recurrent  sarcomata. 
It  may  be  stated  broadly  that  the  softer  the  sarcoma  the  more  rapidly  will  it 
recur.  In  one  case,  in  which  I  removed  a  very  large  tumour  of  this  kind, 
weighing  about  four  pounds,  with  the  whole  of  the  involved  and  atrophied 
mammary  gland,  from  a  lady  forty  years  of  age  in  1859,  recurrence  took  place 
in  1861,  and  again  in  1808,  1864,  1865,  and  1868.  The  recurrent  tumours 
were  developed  at  some  little  distance  from  the  original  cicatrix,  and  pro\  ed 
on  examination  to  be  sarcomatous.  The  general  health  continued  perfectly 
good  throughout,  and  there  was  no  infection  of  the  lymphatic  glands.  She 
died  of  paralysis  some  years  after  the  last  operation.  This  local  malignancy 
unassociated  with  any  tendency  to  general  infection  is  often  a  remarkable 
feature  of  those  growths.  The  tendency  to  recurrence  may  gradually  wear 
itself  out,  and  after  several  operations  have  been  performed  at  intervals  of 
months,  or  a  year  or  two,  the  disease  will  cease  to  be  reproduced.  The  result  is  not, 
however,  often  so  favourable.  Instances  are  very  numerous  in  which  the  ten- 
dency to  local  reproduction  is  so  active  that  it  outruns  all  possibility  of  complete 
extirpation,  and  eventually  destroys  the  patient.  In  some  instances  the  glands 
become  implicated,  and  occasionally  the  tumour  may  exhibit  general  malig- 
nancy, secondary  deposits  being  formed  in  the  lungs  and  elsewhere.  In  a  case 
once  under  my  care,  I  removed  a  sarcoma  about  the  size  of  a  hen's  egg  from 
the  mamma  of  a  middle-aged  unmarried  lady.  The  tumour  was  distinctly 
encapsuled,  and  was  easily  dissected  out.  It  was  soft  in  structure,  and  yielded 
a  glairy  fluid  from  the  cut  surface,  and  was  composed  of  large  oval  and 
spindle-shaped  cells  with  scarcely  any  intercellular  substance.  A  few  months 
after  five  small  soft  tumours  sprang  up  around  the  cicatrix.  The  whole  breast 
was  then  removed,  but  the  patient  died  a  year  afterwards  from  a  large  secondary 
growth  implicating  the  sternum. 

The  Prognosis  in  Sarcoma  of  the  Breast  is  always  grave.  Gross  has 
collected  the  statistics  of  156  cases,  91  of  which  were  operated  upon.  In  4:J 
of  these  recurrence  occurred.  In  6  the  recurrence  was  in  distant  parts  only  ; 
in  11  both  locally  and  in  distant  parts,  and  in  the  remainder  the  disease 
returned  as  far  as  was  known  in  the  region  of  the  breast  only.  In  3  cases 
only  of  the  156  were  the  axillary  glands  affected. 

The  Diagnosis  of  Sarcoma  of  the  Mamma  from  the  softer  forms  of 
fibro-adenoma  is  not  possible  in  many  cases  before  removal.    It  may  be 
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suspected  when  the  tumour  is  uniform  in  outline,  free  from  lobulation,  rapid  in 
growth,  and  commences  after  the  age  of  thirty-five.  From  cancer  it  is  distin- 
guished by  its  softness,  its  more  rapid  growth,  its  more  definite  circumscription, 
and  the  absence  of  glandular  infection  and  of  retraction  of  the  nipple.  Should 
the  sarcoma  from  the  first  infiltrate  the  surrounding  tissues,  the  diagnosis 
becomes  much  more  difficult,  as  the  growth  closely  resembles  some  of  the  softer 
Ibrms  of  cancer". 

The  Treatment  of  Sarcoma  of  the  Breast  is  early  and  free  removal. 
Nothing  else  can  be  of  the  slightest  use.  Before  commencing  the  operation 
it  is  well  to  obtain  the  patient's  consent  to  complete  removal  of  the  breast  if 
necessary.  The  tumour  may  then  be  exposed  and  dissected  out.  If  it  be  firm 
and  distinctly  eneapsuled,  it  may  be  removed  without  taking  away  the  whole 
mamma,  the  capsule,  if  possible,  being  removed  with  it  ;  but  if  it  be  soft,  ill- 
defined,  or  very  vascular,  it  is  safer  to  remove  the  whole  gland  at  the  same 
time.  Should  recurrence  take  place,  the  breast,  if  not  already  taken  away, 
must  be  fully  removed,  and  the  operation  may  be  repeated  as  often  as  local 
recurrence  takes  place,  so  long  as  there  is  no  evidence  of  secondary  growths  in 
the  viscera. 

Cancer  of  the  Bueast. — All  forms  of  cancer  are  met  with  in  connexion 
with  the  female  breast.  Glandular  or  spheroidal- 
celled  carcinoma  is  by  far  the  most  common, 
and  is  met  with  in  its  three  varieties,  scirrhus, 
eiiceplialoid,  and  colloid.  Of  these,  scirrhus  is 
very  common,  encephaloid  much  less  frequently 
met  with,  and  colloid  very  rare.  Columnar 
carcinoma  may  arise  in  the  epithelium  of  a  duct, 
and  forms  the  tumour  known  as  duct  or  villous 
cancer.  Squamous  carcinoma  occasionally 
attacks  the  skin  covering  the  nipple,  and  can 
hardly  be  regarded  as  a  tumour  of  the  breast. 
Cancer  of  the  breast,  whatever  form  it  assume, 
is  invariably  primary  :  it  may  atlect  one  lobe 
only  or  be  infiltrated  into  the  whole  gland, 
and  it  may  commence  in  or  immediately  beneath 
the  nipple,  or  so  early  affect  the  skin  and  spread 
so  widely  in  it  as  to  appear  to  have  originated  in 
that  structure.  Most  frequently  one  breast  only 
is  aft'ected,  but  in  some  cases  both  are  implicated. 

Hard  Glandular  Carcinoma  or  Scirrhus 
is  the  form  of  cancer  which  is  commonly  met 
with  in  the  breast.    It  occurs  in  three  forms  : 

1,  Nodular  or  circumscribed  scirrhus;   2,  Infil-      Breast,  .showing  deep  retraction  ut  the 

trating  or  diffuse  scirrhus  ;    3,  Atrophying  or  ^'i*'^'- 
atrophic  scirrhus.  * 

1.  Nodular  or  Circumscribed  Scirrhus  is  the  most  common  form.  It 
commences  as  a  hard  circumscribed  tumour,  at  first  of  small  size  and  often  of 
rounded  ibrm,  indolent  in  character  and  with  little  or  no  pain.  It  is  at  first 
readily  movable,  but  careful  examination  shows  that  it  implicates  the  substance 
of  the  gland,  and  cannot  be  separated  from  it.  Occasionally  it  may  be 
situated  in  an  outlying  lobe,  and  appear  to  be  attached  to  the  rest  of  the  gland 
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by  a  distinct  pedicle.  As  it  increases  in  size  it  becomes  hard,  knotted,  and 
irregular,  or  perhaps  finely  granular  on  its  surface.  It  more  definitely 
implicates  the  substance  of  the  gland  and  forms  adhesions  to  the  skin  covering 
it,  and  later  on  to  the  structures  beneath  it. 

2.  Infiltrating  or  Diffuse  Scirrhus  commences  as  a  diffused  induration 
of  a  considerable  portion  of  the  breast.  Occasionally  it  may  begin  as  a 
number  of  separate  nodules,  which  quickly  coalesce.  In  this  way  a  mass  is 
formed  of  irregular  shape,  hard,  rugged,  nodulated,  and  heavy.  It  quickly 
increases  in  size,  and  forms  adhesions  to  the  skin  and  deeper  structures. 

3.  Atrophying,  Withering  or  Cicatricial  Scirrhus  is  more  common  in 
old  women,  but  may  occur  at  any  age.  The  tumour  is  of  slow  growth,  and  is 
characterized  by  a  peculiar  tendency  to  shrink  from  atrophy  of  its  central 
parts.  In  this  way  the  affected  breast,  in  spite  of  the  presence  of  the  tumour, 
may  be  greatly  reduced  in  size,  and  may  apparently  almost  completely  shrink 
and  disappear.    The  adherent  nipple  and  skin  are  deeply  drawn  in. 

Cysts  occasionally  form  in  scirrhous  tumours  in  consequence  of  softening 
of  the  central  parts  of  the  growth.  This  is  most  common  in  the  infiltrating 
form,  and  is  never  met  with  in  the  atrophic.  In  a  woman  whose  breast  I 
once  removed  for  what  was  supposed  to  be  a  cystic  sarcoma,  but  which 
proved  after  the  operation  to  be  a  cancer,  the  tumour  contained  several 
cysts  as  large  as  cherries,  filled  with  dark  greenish  flnid,  and  projecting 
from  its  surface  ;  and  in  another  case  of  scirrhus  of  the  breast,  a  cyst  as 
large  as  a  pigeon's  egg,  containing  sanguinoleut  fiuid,  formed  on  its  surface. 

The  Symptoms  of  Cancer  of  the  Breast  will  best  be  considered  by 
describing  the  usual  course  of  a  case  of  circumscribed  scirrhus.  Three  stages 
of  the  disease  are  usually  recognized,  as  suggested  by  Clross  :  1 ,  Disease 
limited  to  the  breast ;  2,  Implication  of  skin  and  lymphatic  glands ; 
3,  Ulceration  and  general  infection. 

First  Stage. — The  first  symptom  of  cancer  of  the  breast  is  usually  tlie 
accidental  discovery  of  a  lump  in  the  mamma,  often  whilst  the  patient  is 
washing  herself.  In  rare  cases  pain  is  the  first  indication  of  the  disease,  but 
generally  this  is  absent  during  the  first  stage.  Inspection  of  the  breast  shows 
no  enlargement,  and  the  only  visible  change  is  retraction  of  the  nipple, 
which  is  common  towards  the  end  of  the  first  stage.  E,etraction  of  the  nipple 
usually  occurs  early,  and  is  well  marked  when  the  tumour  occupies  the  central 
part  of  the  breast,  and  on  the  other  hand  it  occurs  later,  and  may  be  absent  if  the 
tumour  is  situated  peripherally.  A  thin  serous  discharge  from  the  nipple  is  an 
exceptional  symptom.  On  palpation  the  tumour  is  felt  as  a  hard  nodule  in 
some  part  of  the  breast.  It  often  lies  in  the  upper  and  outer  segment  near 
the  margin,  but  may  be  situated  more  centrally  near  the  nipple.  The  tumour 
forms  an  intimate  part  of  the  breast  tissue  ;  it  cannot  be  moved  about 
independently  of  the  gland,  and  if  the  nipple  and  the  tumour  are  drawn  apart 
the  ducts  can  easily  be  felt  passing  between  them.  Even  at  this  early  stage 
the  skin  is  loosely  held  to  the  tumour,  and  distinctly  dimples  if  it  be  pinched 
from  the  surface  of  the  tumour  with  the  finger  and  thumb. 

The  average  duration  of  the  first  stage  of  cancer  of  the  breast  is,  according 
to  Gross,        months,  and  the  general  health  is  usually  unimpaired  throughout. 

Second  Stage. — The  tumour  slowly  invades  the  surrounding  breast  tissue, 
but  on  account  of  the  shrinking  which  is  constantly  going  on  in  the  older 
central  part  of  the  growth,  the  increase  in  size  is  not  great.    In  this  stage  of 
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the  disease  gradual  implication  of  the  skin  takes  place.  The  skin  becomes 
more  and  more  fixed  to  the  tumour,  and  finally  invaded  by  it.  The  adherent 
portion  now  becomes  smooth  and  thickened  ;  it  acquires  a  reddish  or  purplish 
colour,  and  is  perm.eated  by  a  number  of  small  ramifying  vessels.  The  nipple 
becomes  more  retracted,  and  the  depression  may  be  increased  by  the  projection 
forwards  of  the  general  mass  of  breast,  so  that  the  nipple  may  become  com- 
pletely buried.  At  this  stage  pain  is  ahnost  invariably  present  ;  it  is  acute 
and  lancinating,  and  is  greatly  aggravated  by  handling  the  diseased  part.  It 
is  often  particularly  severe  at  night,  and  may  radiate  to  the  shoulder  and 
down  the  arm.  The  pain  is  chiefly  caused  by  the  infiltration  of  the  skin,  and 
often  gradually  becomes  less  in  the  more  advanced  stages,  owing  probably  to 
destruction  of  the  cutaneous  nerves. 

The  average  period  at  which  the  enlargement  of  the  axillary  glands 
becomes  sufficiently  marked  to  be 
recognizable  to  the  touch  is  the 
fifteenth  month.  The  period  at 
which  glandular  implication  occurs 
seems  to  bear  no  definite  relation  to 
the  position  or  size  of  the  primary 
tumour.  The  glands  first  aflfected 
are  usually  those  in  the  lower  and 
anterior  part  of  the  axilla,  and  some- 
times an  indurated  lymphatic  vessel 
can  be  felt  passing  to  them  from  the 
breast.  In  examining  the  axilla 
the  patient's  arm  should  be  kept  by 
the  side,  so  that  the  axillary  fascia 
may  be  relaxed.  Some  loss  of  flesh 
is  usually  the  only  constitutional 
symptom  during  the  second  stage  of 
the  disease,  which  has  an  average 
deration  of  six  months. 

T//ird  Staff e. — Ulceration  of  the 
skin  usually  begins  as  a  small  crack 
or  fissure,  surrounded  by  scaly  epi- 
dermic des(iuamation,  in  the  area 
which  is  already  infiltrated  by  the 

tumour.  A  small  exudation  of  serous  fluid  takes  place,  which  dries  into  a 
scab,  and  under  this,  ulceration  sets  in,  which  speedily  assumes  the  ordinary 
characters  of  a  cancerous  ulcer,  having  hard,  elevated,  and  everted  edges, 
a  greyish-green  surface,  and  discharging  a  quantity  of  very  fetid  pus. 

Whilst  the  disease  is  extending  superficially  it  is  also  invading  the  deep 
parts,  and  becomes  adherent  to,  and  finally  implicates,  the  pectoral  muscle. 
This  is  evidenced  by  fixation  of  the  breast  when  the  muscle  is  brought  into 
action.  By  its  further  spread  the  growth  may  invade  the  sternum  and  ribs, 
and  even  reach  the  pleura,  causing  pleural  effusion.  Meanwhile  the  glandular 
enlargement  progresses,  and  the  supraclavicular  glands  may  become  affected. 
(Edema  of  the  upper  limb  and  severe  neuralgic  pain  shooting  down  it  are 
often  caused  by  the  pressure  of  the  enlarged  glands  on  the  axillary  vein  and 
nerves. 
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At  this  stage  of  the  disease  the  symptoms  usually  described  as  those  of  the 
cancerous  cachexia  become  marked.  There  is  progressive  emaciation  and 
loss  of  strength  ;  the  complexion  is  sallow  and  the  appetite  lost.  In  some  cases 
the  patient  dies  from  gradual  exhaustion  produced  by  the  extensive  ulceration, 
the  general  condition  being  largely  due  to  septic  poisoning,  and  death  being 
sometimes  hastened  by  repeated  hgemorrhage  from  the  ulcerated  growth.  In 
other  cases  secondary  deposits  make  their  appearance  in  the  viscera  and 
other  parts.  .  The  period  at  which  this  takes  place  varies  in  different  cases. 
As  a  rule  it  may  be  stated  that  the  softer  the  tumour  and  the  younger  the 
patient  the  earlier  will  the  viscera  be  implicated.  The  most  common  seat  of 
the  visceral  tumours  is  the  liver  ;  after  that,  but  at  a  considerable  interval, 
comes  the  lung,  and  then  the  bones.  In  the  brain,  kidneys,  and  other  organs 
secondary  growths  are  occasionally  met  with,  but  are  less  common.  Among 
the  bones,  the  femur,  the  ribs,  and  the  vertebrje  are  perhaps  the  most 
frequently  affected.  In  the  last  situation  the  disease  causes  death  by  develop- 
ment of  angular  curvatui'e,  with  pressure  on  the  spinal  cord  and  nerves.  In 
the  long  bones  it  gives  rise  to  spontaneous  fracture. 

Only  a  short  description  of  the  clinical  features  of  the  less  common  varieties 
of  hard  glandular  cancer  need  be  given. 

Infillratinfi  scirrluis  may  spread  from  a  single  centre  or  several  small 
nodules  may  become  confluent,  until  the  whole  gland  is  hardened  and  enlarged. 
The  nipple  is  deeply  retracted  and  the  skin  extensively  adherent.  The 
axillary  glands  are  affected  at  an  early  stage,  and  extensive  deep  ulceration  of 
the  growth  usually  occurs. 

Scirrhus  "en  ciiirasse  "  is  characterized  by  the  extensive  implication  of  the 
cutaneous  structures.  The  tumour  of  the  gland  is  small,  atrophic,  and 
implicates  the  nipple.  The  cancerous  infiltration  rapidly  spreads  into  the 
surrounding  integument,  which  early  becomes  contaminated,  assuming  a  hard, 
leathery  character,  or  feeling  brawny  and  infiltrated  ;  often  without  discolora- 
tion, but  presenting  a  hypertrophied  appearance,  the  pores  being  enlarged,  and 
the  interspaces  between  them  increased.  In  other  cases,  the  infiltrated  skin 
assumes  a  brownish  or  purplish  colour,  and  is  covered  by  rough  desquamating 
crusts,  so  as  to  resemble  the  bark  of  an  old  tree.  This  diseased  state  of  the 
integuments  will  extend  very  widely,  without  ulceration  or  further  develop- 
ment of  the  tumour  situated  in  the  gland.  I  have  in  this  way  seen  the 
integuments  of  the  whole  front  of  the  chest,  from  the  clavicles  to  below  the 
mammie,  and  from  one  axilla  to  the  other,  infiltrated,  hard,  and  leathery,  of  a 
brownish-red  colour,  forming  a  stiff  cuirass,  as  it  were,  but  without  ulceration. 
This  condition,  to  which  the  name  cancer  "  en  cuirasse  "  has  been  given,  is 
very  chronic  ;  and  it  is  remarkable  that  in  it  the  axillary  glands  are  not 
infiltrated,  or  the  constitution  rendered  cachectic,  at  nearly  so  early  a 
period  as  when  the  disease  more  extensively  implicntes  the  mammary 
gland. 

Another  way  in  which  the  skin  becomes  involved  is  by  the  formation  of  a 
cancerous  tubercle  or  nodule  in  it  towards  the  outer  or  axillary  border  of  the 
mamma,  the  gland  beneath  being  implicated  to  but  a  limited  extent.  It  is 
probable  that  in  these  cases  the  disease  commences  in  an  outlying  lobule  of 
the  gland  situated  immediately  beneath  the  skin.  Occasionally  small  isolated 
tubercles  spring  up  in  the  skin  around  the  spot  first  implicated.  They  are  of 
a  reddish-brown  colour,  slightly  elevated,  smooth  on  the  surface,  and  very 
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hard.  By  the  coalescence  of  these  the  condition  above  described  of  wide- 
spreading  implication  of  the  skin  may  arise. 

Atrophying  scirrliiis  often  runs  an  extremely  slow  course,  but  eventually  the 
glands  and  other  parts  may  be  infected.  The  growth  shows  a  remarkable 
tendency  to  shrink,  and  thus  the  size  of  the  breast  is  often  diminished.  The 
nipple  is  deeply  retracted,  and  the  skin  very  puckered  and  adhei'ent  to  the 
tumour,  M'hich  is  itself  hrmly  fixed  to  the  chest  wall.  In  advanced  stages  the 
appearance  of  the  part  may  be  most  remarkable.  For  instance,  in  one  case,  a 
woman  of  forty-six,  the  disease  was  of  more  than  seven  years'  duration.  The 
left  breast  was  moderately  large,  but  the  right  one  had  almost  entirely  dis- 
appeared, and  was  replaced  by  a  puckered  scar-like  mass  about  two  inches  in 
diameter,  with  a  small  superficial  ulcer  in  the  position  of  the  nipple.  The 
patient's  general  health  was  excellent,  and  there  was  no  pain. 

The  Duration  of  Life  in  untreated  cases  of  scirrhus  of  the  breast  varies 
greatly,  the  disease  sometimes  proving  fatal  in  a  few  months,  and  in  others 
not  for  many  years.  As  a  general  rule,  to  which  there  are  many  exceptions, 
tlie  younger  the  patient  the  more  rapidly  fatal  is  the  disease.  The  occurrence 
of  pregnancy  often  leads  to  a  rapid  increase  in  the  rate  of  growth.  Astley 
Cooper  states  that  the  disease,  on  an  average,  is  from  two  to  three  years  in 
growing,  and  from  six  months  to  two  years  in  destroying  life  after  being  fully 
formed.  In  this  estimate,  which  is  probably  correct,  Walshe  agrees.  Paget 
states  that  the  average  duration  of  life  in  cases  in  which  the  disease  is  allowed 
to  run  its  course  witliout  operation  is  four  years  ;  but  the  statistics  of  Sibley 
and  Von  Winiwarter  give  a  period  of  only  from  thirty-two  to  thirty-three 
months,  and  those  of  Gross  about  twenty-seven  months.  The  average  dura- 
tion of  hfe  in  cancer  of  the  breast  may  therefore  probably  be  estimated  at 
about  three  years. 

In  the  atrophying  variety,  as  already  stated,  the  duration  of  the  disease 
may  be  very  prolonged,  and  extend  to  ten  or  even  twenty  years  ;  the  average 
duration,  according  to  (xi'oss,  being  eighty-two  months. 

Pathological  Structure. — After  removal,  scirrhus  of  the  mamma  presents 
considerable  variety  in  appearance.  In  the  majority  of  instances  it  occurs  as 
a  peculiarly  hai'd,  knobbed,  and  irregular  mass,  creaking  under  the  knife,, 
when  cut,  and  presenting  on  section  a  greyish  or  bluish-grey,  semi-transparent 
surface,  traversed  in  various  directions  by  bands  of  a  more  opaque  character^ 
and  exuding  on  pressure  a  thin  milky  juice.  The  section  has  been  very  aptly 
compared  to  that  of  an  unripe  pear.  In  all  slow-growing  hard  cancers  the 
cut  surface  becomes  distinctly  concave,  a  peculiarity  which  distinguishes  them 
from  all  other  tumours.  In  many  specimens  spots  and  streaks  of  an  opaque 
yellomsh  appearance  may  be  seen  in  the  midst  of  the  tumour  ;  they  are  the 
result  of  fatty  degeneration.  In  other  cases,  again,  on  pressing  the  tumour, 
small  drops  of  a  thick  creamy  fluid  will  appear  to  exude  at  various  points. 
This  seems  to  be  the  inspissated  and  altered  secretion  of  the  gland  retained  in 
the  ducts.  Cysts  are  occasionally,  thongh  rarely,  met  with  in  scirrhus  of 
the  breast  ;  these  are  usually  small,  and  contain  clear  fluid,  being  deeply 
imbedded  in  the  substance  of  the  tumour ;  in  other  cases  they  may  be  large 
and  globnlar,  and  filled  with  a  bloody  or  dark-green  liquid.  The  microscopical 
characters  of  scirrhus  of  the  breast  are  represented  in  Figs.  389,  390,  and  392, 
Vol.  I.,  pp.  10G5,  10(^6. 

The  examination  of  the  surrounding  tissues  with  the  naked  eye  and 
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microscope  frequently  shows  that  they  are  infected  widely  beyond  the  limits  of 
the  actual  tumour  through  the  lymphatic  channels.  This  subject  has  recently 
been  carefully  investigated  by  L.  Heidenhain  and  by  Harold  Stiles  of  Edinburgh. 
Heidenhain  has  made  the  important  observation  that  microscopic  deposits  of 
cancer  cells  can  frequently  be  demonstrated  in  the  lymphatics  of  the  fascia 
covering  the  pectoral  muscle,  and  in  the  fat  which  is  present  in  varying 
amount  between  this  fascia  and  the  breast  itself.  Similarly,  small  masses  of 
cancer  cells  can  often  be  demonstrated  in  the  lymphatics  of  the  breast  in 
parts  which  to  the  naked  eye  appear  normal.  The  importance  of  these 
observations  in  connexion  with  the  question  of  operation  is  obvious,  and  they 
will  again  be  referred  to  later. 

Soft  Glandular  Carcinoma  or  Encephaloid. — Formerly,  when  all  soft 
sarcomata  were  classed  as  cancers,  encephaloid  of  the  breast  was  described 
a3  a  disease  of  moderately  frequent  occurrence.  Now  that  the  term  is  strictly 
limited  to  the  softer  and  more  rapidly  growing  forms  of  glandular  cancer  the 
disease  cannot  be  said  to  be  common.  No  sharp  line  can  be  drawn  between 
scirrhus  and  encephaloid  ;  what  one  Surgeon  would  term  a  soft  form  of 
scirrhus  another  would  class  as  encephaloid.  Pathologically  the  diflFerence 
between  the  two  forms  consists  in  the  relative  proportion  of  the  stroma  and 
cells.  The  greater  the  proportion  of  stroma,  the  harder  the  tumour.  In 
the  softer  forms  the  cells  are,  as  a  rule,  larger.  (Fig.  392,  Vol.  I.,  p.  1067.) 
In  rare  instances  the  growth  becomes  extensively  broken  down  by  hjemorrhage, 
which  takes  place  from  vascular  processes  projecting  from  the  stroma  into 
the  alveoli. 

Soft  glandular  cancer  usually  begins  dee])]y  in  the  snbstance  of  the  breast 
as  a  soft  globular  tumour,  which  rapidly  increases  in  bulk  and  infiltrates  the 
whole  gland  ;  the  integuments  covering  it  are  not  at  first  adherent,  but  are 
usually  pushed  before  it,  and  speedily  become  permeated  by  a  largely  ramified 
network  of  veins.  In  some  cases  I  have  seen  the  integuments,  early  in  the 
disease,  cedematous  and  inflamed,  so  as  to  mask  the  subjacent  tumour.  The 
mass  at  first  feels  as  if  composed  of  several  soft  and  rounded  tumours,  which 
may  communicate  an  obscurely  fluctuating  sensation,  perhaps  causing  the 
Surgeon  to  mistake  the  growth  for  a  cystic  formation  or  an  abscess  ;  with 
which  it  is  especially  apt  to  be  confounded  in  those  cases  (rare,  it  is  true),  in 
which  the  skin  is  inflamed  and  cedematous.  The  breast  now  rapidly  assumes 
a  very  prominent  and  conical  form  ;  the  skin  covering  it  at  its  most  projecting 
part  becomes  thinned  and  reddened,  and  at  last  gives  way,  leaving  a  large 
circular  ulcer,  from  which  a  fungous  mass  of  greyish  or  reddish-brown  colour 
speedily  sprouts  up,  with  a  good  deal  of  foul,  bloody  discharge.  From  this, 
disintegrated  masses  are  occasionally  detached  by  sloughing.  Implication  of 
the  glandular  structures  in  the  vicinity  of  the  tumour,  followed  by  cachexia, 
occurs  in  this  as  in  scirrhus,  but  somewhat  earlier.  The  progress  of  the 
disease  is  always  extremely  rapid,  especially  in  patients  below  middle  life  and 
otherwise  healthy  ;  the  average  duration  of  life  in  untreated  cases  is  less  than 
one  year. 

Colloid  Carcinoma  of  the  breast  is  of  very  rare  occurrence.  Most 
commonly  only  a  part  of  the  tumour  has  undergone  degeneration,  the 
remainder  presenting  the  ordinary  appearances  of  soft  or  hard  glandular 
cancer.  In  two  typical  cases  of  this  disease  I  observed  the  peculiar  feature 
that  though  the  tumour  had  implicated  the  skin  and  formed  a  prominence 
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about  an  inch  and  a  half  in  diameter  and  projecting  nearly  an  inch  above  the 
surface,  no  deep  ulceration  had  taken  place,  nor  were  the  glands  affected.  A 
section  of  the  breast  showed,  in  the  greater  part  of  the  tumour,  a  coarse 
alveolar  structure,  the  alveoli  being  distended  with  colloid  matter.  The 
growing  margin  of  the  tumour  presented  the  ordinary  appearance  of  a  rather 
soft  scirrhous  cancer,  and  between  this  and  the  colloid  part  every  intermediate 
gradation  was  recognizable.  The  absence  of  contraction  in  a  colloid  cancer  is 
shown  by  the  absence  of  retraction  of  the  nipple.  When  secondary  deposits 
occur  in  the  glands  or  elsewhere  the  deposits  may  exhibit  the  colloid  change, 
or  they  mnyhave  the  ordinary  structure  of  glandular  cancer.  The  duration  of 
life  in  colloid  cancer  is  longer  than  in  any  other  form,  the  average,  according 
to  Gross,  being  144  months  in  untreated  cases. 

Columnar  Carcinoma  may  take  its  origin  in  the  epithelium  lining  the 
lacteal  ducts,  and  is  generally  known  as  Duct  Cancer  or  Villous  Cancer. 
Its  structure  was  fully  described  by  Cornil  and  Ranvier,  and  a  considerable 
number  of  cases  have  been  reco^'ded  in  this  country  by  Butlin,  Bowlby,  Robin- 
son, and  others. 

From  a  consideration  of  the  published  cases  of  duct  cancer  it  may  be  stated 
that  the  tumour  is  usually  situated  in  the  central  part  of  the  breast  near  the 
nipple,  and  is  firm  or  elastic  in  consistence.  The  rate  of  growth  is  slow,  and 
it  is  unattended  with  retraction  of  the  nipple  or  adhesion  to  the  skin.  In  some 
instances  more  than  one  growth  has  been  met  with  in  the  same  breast.  Avery 
frequent  symptom  is  the  occurrence  of  a  blood-stained  discharge  from  the 
nipple,  which  may  be  the  first  indication  of  the  disease,  and  was  present  in  five 
out  of  seven  cases  observed  by  Bowlby.  The  malignancy  of  the  growth  is  low  as 
compared  with  glandular  carcinoma,  and  glandular  infection  is  very  rare. 
Local  recurrence  after  removal  has,  however,  been  observed  by  Butlin,  glan- 
dular infection  by  Godlee,  and  a  secondary  tumour  in  the  ribs  by  Shattock. 
Of  ten  cases  collected  by  Bowlby  in  which  the  age  was  mentioned,  one  occurred 
between  20  and  30,  two  between  30  and  40,  two  between  40  and  50,  two 
between  50  and  60,  and  three  between  60  and  70. 

Pathological  Anatomy. — The  structure  of  villous  cancer  has  been  very  fdly 
described  by  Cornil  and  Ranvier.  To  the  naked  eye  it  may  resemble  encepha- 
loid  cancer,  and  its  section  yields  an  abundant  milky  juice,  but  it  differs  from 
ordinary  cancer  in  presenting  numerous  small  cysts,  some  only  just  visible 
to  the  naked  eye,  and  others  an  eighth  of  an  inch  or  even  more  in  diameter. 
In  some  specimens  these  cysts  are  filled  with  blood.  Microscopic  examination 
shows  it  to  be  composed  of  a  well-formed  fibrous  stroma,  containing  spaces 
lined  with  an  epithelium  tending  to  assume  a  columnar  form.  Dehcate  villous 
processes  covered  with  epithelium  project  from  this  stroma  into  the  spaces. 
These  villi  contain  loops  of  capillary  vessels  which  yield  the  blood  so  often 
found  filling  the  spaces.  It  thus  seems  clear  that  the  tumour  may  correctly 
be  defined  as  a  columnar  carcinoma  commencing  in  the  epithelium  of  the 
ducts.  The  relation  between  duct  cancer  and  duct  papilloma  (p.  780)  is  the 
same  as  that  between  papilloma  and  carcinoma  of  the  rectum.  The  papilloma 
is  a  simple  pedunculated  tumour  springing  fi-om  the  wall  of  a  dilated  duct  and 
occupying  its  lumen  ;  the  duct  cancer  is  no  longer  bounded  by  the  duct  wall, 
but  invades  the  tissues  around  it.  Chnically  the  two  conditions  are  very 
similar,  and  it  cannot  be  doubted  that  some  cases  described  as  duct  cancers 
were  in  reality  simple  papillomata.    In  a  case  recently  in  University  College 
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Hospital  a  typical  dact  cancer  and  a  small  duct  papilloma  were  found  in 
different  parts  of  the  same  breast. 

The  Treatment  of  duct  cancer  consists  in  the  excision  of  the  whole  breast, 
but  considerinj^  the  rarity  of  glandular  infection  in  the  cases  hitherto  observed, 
the  routine  removal  of  the  contents  of  the  axilla  can  hardly  be  required.  In 
view  of  the  close  resemblance,  both  clinical  and  pathological,  between  duct 
cancer  and  certain  simple  intracystic  papillomata,  the  tumour  should  be  care- 
fully examined  through  an  exploratory  incision  before  the  Surgeon  decides 
between  removal  of  the  affected  loi)ule  and  excision  of  the  whole  breast. 

Causes  of  Cancer  of  the  Breast. — These  are  usually  extremely  obscure. 

Sex  is  certainly  the  circumstance  that  has  the  most  marked  influence  on  the 
occurrence  of  mammary  cancer,  the  disease  being,  as  is  well  known,  almost 
entirely  confined  to  womi'n  :  yet  instances  of  this  affection  in  the  male 
breast  occasioually  occur.  R.  W.  Williams  found  that  of  1,879  cases  of  cancer 
of  the  breast  only  16  were  males.  Its  peculiar  frequency  in  the  female  may 
possibly  be  connected  with  the  sudden  alternations  of  the  functional  activity 
of  the  breast.  The  changes  impressed  upon  this  organ  at  puberty  and  during 
pregnancy,  the  inflammatory  affections  to  which  it  is  subject  during  lactation, 
the  fi-equent  irritation  to  which  it  is  exposed  by  symjjathizing  with  uterine 
derangement,  and  the  diminution  in  its  vital  activity  that  takes  place  at  the 
menopause,  are  sufficient  to  explain  the  great  liability  of  this  organ  to  disease 
generally  ;  and  may  not  improbably  give  a  clue  to  the  reason  why  it  is  pecu- 
liarly the  seat  of  cancer  in  women. 

Age. — An  analysis  of  600  cases  observed  by  Bryant  gives  the  following- 
result  :  4  per  cent,  occurred  before  30  ;  27  per  cent,  between  30  and  40  ;  36 
per  cent,  between  40  and  oO  ;  25  per  cent,  between  .50  and  60  ;  7  per  cent, 
between  60  and  70.  Two  cases  only  were  over  70.  These  results  correspond 
almost  exactly  with  an  analysis  of  642  cases  by  Gross.  The  earliest  case  con- 
firmed by  microscopic  examination  is  recorded  by  Henry  of  Ereslau  as  occur- 
ring in  a  young  woman  aged  21.  I  have  removed  a  scirrhous  breast  from  an 
unmarried  woman  23  years  of  age,  and  Bryant  has  seen  it  at  25,  26,  and  28. 
In  young  subjects  the  tumour  is  apt  to  grow  rapidly  and  to  assume  the  form 
of  encephaloid,  but  most  of  the  recorded  cases  have  been  of  the  scirrhous 
variety.  In  elderly  women  also  scirrhus  is  the  prevalent  form,  though  I  have 
seen  several  instances  of  encephaloid  at  an  advanced  age. 

Social  Condition. — Bryant  states  that  of  the  600  cases  observed  by  himself, 
80  per  cent,  were  or  had  been  married ;  and  Gross  made  the  proportion  88  per 
cent,  in  his  cases.  According  to  the  Registrar-General's  returns,  84  per  cent, 
of  the  women  in  London  over  35  years  of  age  are  or  have  been  married.  It 
would  seem  probable,  therefore,  that  cancer  occurs  proportionally  with  equal 
frequency  in  married  and  single  women.  Of  the  married  women  in  Bryant's 
cases,  no  fewer  than  26  per  cent,  were  sterile  ;  while  Gross  makes  the  proportion 
only  16  per  cent.  Both  Bryant  and  Von  Winiwarter  observe  that  a  large  pro- 
portion of  the  prolific  women  had  borne  many  children.  The  menstrual  func- 
tion is  persistent  at  the  time  the  disease  appears  in  70  per  cent,  according  to 
Birkett,  and  61  per  cent,  according  to  Gross. 

Injuries  inflicted  upon  the  breast,  such  as  blows,  squeezes,  &c.,  are  com- 
monly referred  to,  and  are  greatly  dreaded  by  women,  as  the  causes  of  cancer. 
That  they  might  be  so  in  constitutions  otherwise  predisposed  to  the  affection 
does  not  appear  improbable  ;  and  that  they  are  so  in  reality  in  many  cases,  I 
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have  not  the  least  doubt.  The  number  of  instances  that  have  fallen  under 
my  observation,  in  which  a  blow  or  squeeze  of  the  breast  has  speedily  been 
followed  by  the  appearance  of  a  cancerous  tumour  in  it,  leaves  no  doubt 
whatever  in  my  mind  of  the  truth  of  the  popular  belief  that  associates  the 
injury  with  the  disease,  in  the  relation  of  cause  and  effect. 

Disease  of  the  Nipple,  resembling  eczema,  has  been  described  by  Paget 
as  an  occasional  precursor  of  cancer  of  the  breast,  and  is  commonly  known  as 
"  Paget' s  disease.'''  The  disease  begins  with  slight  desquamation  and  discharge 
from  the  surface  of  the  nipple  or  areola.  When  the  condition  is  fully  developed 
the  affected  area,  which  may  include  the  whole  areola  or  extend  beyond  it,  is  in 
most  cases  intensely  red,  raw,  and  granular,  and  there  is  an  abundant  yellowish 
discharge  which  forms  scabs  as  it  dries.  It  is  accompanied  Ijy  itching.  In 
other  cases  the  surface  is  dry  and  scaly.  The  outline  of  the  patch  is  well 
defined,  and  its  shape  is  more  or  less  circular,  with  the  nipple  in  the  centre. 
Occasionally  ulceration  takes  place  by  which  the  nipple  may  be  destroyed. 
The  disease  differs  from  eczema  in  its  intensely  red  colour,  the  sharply  defined 
outline,  the  presence  of  slight  induration,  and  the  absence  of  vesicles  and 
pustules.  When  cancer  occurs  it  is  usually  situated  immediately  beneath  the 
diseased  nipple,  but  it  may  be  more  deeply  situated. 

The  microscopic  appearances  of  the  diseased  tissue  were  first  described  by 
Butlin,  and  his  observations  have  been  confirmed  by  others.  Butlin  found 
proliferation  of  the  deeper  layers  of  the  epithelium,  and  small-cell  infiltration 
of  the  corium  of  the  areola,  dilatation  of  the  galactophorous  ducts,  with  pro- 
liferation of  the  epithelium,  sometimes  completely  choking  them,  and  small- 
cell  infiltration  around  the  diseased  ducts.  Deeper  down,  the  epithelium  of 
the  acini  was  seen  to  be  proliferating,  and  finally  to  be  invading  the  tissues 
around.  With  the  exception  of  four  specimens  examined  by  Thin,  which  were 
described  as  duct-cancers,  the  form  of  cancer  invariably  met  with  has  been  the 
spheroidal-celled  variety. 

It  has  been  suggested  as  a  possible  explanation  of  the  relation  between  the 
condition  of  the  skin  and  the  cancer  that  the  former  is  the  result  of  irri- 
tating discharges  from  the  ducts  due  to  presence  of  the  morbid  growth.  Apart 
from  the  absence  of  any  evidence  of  such  discharge,  it  may  be  pointed  out 
that  Paget's  disease  may  exist  independently  of  a  tumour,  and  in  many 
instances  has  been  present  for  many  years  before  the  presence  of  a  tumour  was 
detected.  It  seems,  therefore,  almost  certain  that  the  affection  of  the  nipple 
stands  in  some  definite  causal  relation  to  the  development  of  the  cancer,  pro- 
bably by  the  production  of  proliferative  epithelial  changes  in  the  ducts  and 
acini. 

Lastly,  it  must  be  mentioned  that  Darier  and  Wickham  attribute  the  disease 
to  the  presence  of  psorosperras  in  the  epithelium  of  the  skin  (Vol.  I.,  p.  1056). 
Bowlby  has  examined  a  considerable  number  of  specimens,  and  is  also  of 
opinion  that  the  bodies  seen  in  the  cells  are  in  all  probability  parasitic,  but  at 
present  no  actual  proof  of  this  view  is  forthcoming,  and  similar  appearances 
have  been  ascribed  by  other  observers  to  endogenous  cell  division  (Vol.  I., 
p.  1057). 

The  Trealmcnt  of  this  disease  is  very  unsatisfactory.  In  the  earliest  stages, 
when  the  distinction  from  simple  eczema  may  be  doubtful,  soothing  applica- 
tions, such  as  calamine  lotion,  should  be  used.  When,  however,  the  nature 
of  the  condition  is  certain,  the  case  must  be  regarded  as  serious,  and  the 
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question  of  excision  of  the  breast,  even  though  no  actual  tumour  be  present, 
must  be  considered. 

Chronic  indurations  in  the  breast  following  puerperal  mastitis  are-generally 
regarded  as  sometimes  being  the  starting-point  of  carcinoma.  Actual  proof  of 
any  real  connexion  between  the  two  is  ^necessarily  difficult  to  obtain,  but  it 
is  quite  conceivable  that  the  epithelial  overgrowth  sometimes  present  in 
chronic  inflammatory  conditions  of  the  gland  may  favour  the  development 
of  cancer.  Among  3(!5  cases  of  cancer  of  the  breast  occurring  in  women  who 
had  borne  children,  Gross  found  that  "  there  was  antecedent  mastitis  in  71, 
but  in  only  30  of  these  did  an  induration  remain  from  which  carcinoma 
originated." 

The  influence  of  Heredity  and  the  Geographical  Distribution  of  the 

Disease  have  already  been  sufficiently  discussed  in  the  chapter  on  cancer  in 
general  (Vol.  I.,  pp.  1052  and  1057). 

Diagnosis. — No  subject  in  connexion  with  diseases  of  the  breast  is  of 
greater  practical  importance  than  the  diagnosis  of  carcinoma,  for  upon  the 
early  recognition  of  the  disease  depends  very  largely  the  hope  of  cure  by 
operation.  The  difficulties  of  the  subject  cannot  be  better  exfmplified  than 
by  the  fact  that  after  removal  of  the  disease  Surgeons  of  equal  experience  will 
differ  as  to  its  nature  ;  and,  indeed,  in  many  of  these  cases  nothing  but 
microscopical  examination  will  clear  up  the  doubt.  In  advanced  cases,  where 
perhaps  the  tumour  is  invading  the  skin,  and  has  become  adherent  to  the  deep 
structures,  and  the  axillary  glands  are  implicated,  the  diagnosis  is  as  easy  as 
the  prognosis  is  grave.  The  Surgeon  must  endeavour  to  recognize  the  disease 
before  any  single  characteristic  sign  of  the  malignancy  of  the  growth  has  yet 
manifested  itself,  and  when  there  is  a  fair  prospect  of  completely  eradicating 
the  disease  by  operation.  The  different  varieties  of  carcinoma  differ  so  much 
in  their  clinical  characters  that  no  general  rules  can  be  laid  down  for  their 
recognition,  and  it  is  necessary  to  consider  the  chief  forms  separately. 

A  hard  carcinoma  or  scirrhus  in  its  early  stages, — that  is  to  say.  when 
there  is  no  implication  of  skin,  no  retraction  of  the  nipple,  and  no  enlarge- 
ment of  the  lymphatic  glands — may  resemble  chronic  induration  of  a  lobnle, 
a  cyst,  a  chronic  abscess,  or  a  hard  fibro-adenoina. 

From  chronic  interstitial  mastitis  the  distinction  has  already  been  considered 
at  page  776.  A  small  tense  cyst,  especially  if  deeply  seated  or  surrounded  by  in- 
durated breast  tissue,  may  closely  resemble  an  early  stage  of  scirrhus.  The 
points  of  distinction  have  been  considered  at  page  784,  the  most  important 
being  that  the  softest  part  of  a  tense  cyst  is  the  centre,  and  of  a  scirrhus  the 
periphery.  The  diagnosis  from  chronic  abscess  has  been  discussed  at  page  777, 
and  from  Jibro-adenoma  at  page  790. 

The  diagnosis  from  fibro-adenoma  is  rarely  so  difficult  as  from  the  other 
conditions,  because  it  is  generally  easy  to  make  out  that  the  tumour  is  dis- 
tinctly circumscribed,  and  has  a  certain  amount  of  mobility  independently  of 
the  breast  itself.  In  all  cases  the  age  of  the  patient,  the  rapidity  of  growth 
of  the  tumour,  and  the  presence  or  absence  of  spontaneous  pain  or  tenderness 
on  examination,  must,  be  taken  into  account.  Such  evidence  may  be  useful, 
but  the  cases  of  real  difficulty  are  just  those  in  Avhich,  as  often  happens,  none 
of  these  points  is  opposed  to  or  supports  any  particular  diagnosis.  It  cannot 
be  too  strongly  insisted  that  no  affection  of  the  breast  is  more  often  painless 
than  cancer  in  its  early  stages. 
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When  in  doubt  the  Surgeon  should  not  hesitate  to  lay  the  state  of  the  case 
before  the  patient,  and  strongly  urge  the  necessity  of  making  aa  exploratory 
incision.  Consent  should,  if  possible,  be  obtained  to  remove  the  whole  breast 
if  the  doubtful  tumour  prove  malignant.  An  incision  is  far  more  useful  than 
a  simple  puncture,  and  the  only  one  of  the  four  conditions  which  may  possibly 
not  be  distinguished  with  certainty  in  this  way  is  chronic  interstitial  mastitis. 
If  this  be  so,  a  small  slice  should  be  excised,  and  only  a  few  minutes  will  be 
necessary,  if  the  materials  be  at  hand,  to  cut  a  section  with  a  freezing  micro- 
tome and  examine  it  under  the  microscope. 

A  soft  glandular  carcinoma  or  encephaloid  must,  if  possible,  be  distin- 
guished from  a  soft  fibro-adenonia  (adeno-sarcoma)  and  from  a  sarcoma.  The 
soft  fihro-adenoma  differs  essentially  in  its  perfectly  circumscribed  outline,  and 
often  the  history  shows  that  the  tumour  has  somewhat  rapidly  developed  from 
a  smaller  and  harder  one,  perhaps  of  several  years'  duration.  The  distinction 
l)etween  soft  carcinoma  and  sarcoma  may  be  impossible  until  a  microscopic 
examination  has  been  made,  and  from  the  point  of  view  of  the  treatment  is  of 
no  great  moment,  as  in  either  case  excision  of  the  whole  breast  is  required. 
The  sarcoma  is  more  clearly  defined  than  the  carcinoma ;  it  implicates  the 
skin  less  early,  and  is  not  associated  with  glandular  enlargement.  Although 
the  nipple  is  not  retracted  in  cases  of  soft  carcinoma,  yet  it  is  sometimes 
buried  by  the  projection  of  tlie  tumour  around  it.  In  some  instances  in 
which  a  soft  carcinoma  is  of  unusually  rapid  growth,  and  the  skin  at  an  early 
stage  is  red  and  oedematous,  the  resemblance  to  an  abscess  may  be  close. 

The  diagnosis  between  cystic  sarcoma  and  some  forms  of  ci/slic  carcinoma  of 
the  breast  is  not  always  easy,  and  may  be  impossible  without  microscopic 
examination.  In  a  case  under  my  care,  a  woman  fifty-nine  years  of  age,  a 
hard  tumour,  as  large  as  half  an  orange,  had  existed  in  the  breast  for  five 
years.  It  was  freely  movable,  unconnected  in  any  way  with  the  skin,  and  there 
was  no  retraction  of  the  nipple.  On  its  upper  side  several  large  cysts  could  be  felt, 
and  seen  through  the  skin.  On  examination  after  removal,  it  was  found  to  be 
a  cystic  scirrhus,  with  large  cysts  of  the  size  of  cherries,  containing  bloody  and 
yellow  fluid.  The  only  very  suspicious  circumstances  here  were  the  age  of  the 
patient,  and  the  existence  of  one  small  indurated  gland  in  the  axilla. 

The  true  nature  of  a  carcinoma  of  the  breast  which  has  ulcerated  through 
the  skin  is  usually  easily  recognized  ;  the  deep  foul  ulcer,  the  infiltrated  con- 
dition of  the  surrounding  skin,  and,  in  almost  all  cases,  the  presence  of 
enlarged  glands,  producing  a  very  characteristic  appearance.  A  sarcoma 
projecting  through  the  skin  forms  a  prominent  vascular  mass,  with  usually 
little  invasion  of  the  skin  around  and  no  glandular  enlargement.  As  a  rule  no 
difficulty  will  be  met  with  in  recognizing  the  nature  of  a  case  in  which  an 
intracystic  growth  in  a  cysto-adenoma  or  in  a  cyst  of  the  breast  has  burst 
through  the  overlying  skin. 

Treatment. — In  the  consideration  of  the  important  subject  of  the  treat- 
ment of  cancer  of  the  breast  the  only  method  which  needs  our  attention 
here  is  removal  of  the  disease  by  the  knife.  The  palliative  measures  which 
may  be  adopted  in  cases  unfit  for  operative  interference  have  already  been 
considered  in  Vol.  I.,  pp.  1077  et  seq.,  and  in  the  same  place  mention  has  been 
made  of  the  treatment  by  compression,  which  was  at  one  time  recommended. 
It  has  there  been  pointed  out  that  cases  of  supposed  cancer  of  the  breast  cured 
by  compression  were  probably  in  reality  simple  inflammatory  indurations,  the 

3  F  2 


8o4  MALIGNANT  TUMOURS   OF  THE  BREAST. 


close  resemblance  of  which  to  the  early  stages  of  carcinoma  has  several  times 
been  insisted  upon.  The  destruction  of  the  growth  by  caustics  needs  mention 
only  that  it  may  be  condemned.  In  a  case  which  can  be  treated  by  excision 
of  the  growth  the  use  of  caustics  is  altogether  unjustifiable,  and  cases  unfit  for 
operation  are  far  better  let  alone. 

Operation  for  Carcinoma  of  the  Breast. — In  the  consideration  of  this 
important  subject,  the  questions  which  present  themselves  to  the  Surgeon  are  : 
1.  The  selection  of  cases  for  operation  ;  2.  The  objects  aimed  at  ;  3.  The 
extent  and  performance  of  the  operation  ;  and  4.  The  results. 

Selection  of  Cases. — Nothing  can  be  more  unsurgical  than  the  indis- 
criminate removal  of  cancerous  tumours  of  the  breast  from  all  patients  who 
may  present  themselves,  in  whatever  stage  of  the  disease.  The  question  as  to 
the  advisability  of  operation  in  any  given  case  of  cancer  of  the  breast  cannot 
be  determined  by  abstract  pathological  reasoning,  by  reference  to  scientific 
principles,  or  by  calculations  founded  on  statistical  results.  Whatever  the 
value  of  statistics  may  be  in  determining  the  question  whether  in  cases  of 
cancer  of  the  breast  generally  the  operation  will  effect  a  cure  or  prolong  life, 
they  ai'e  not  equally  valuable  in  their  application  to  individual  cases.  When 
a  Surgeon  is  called  on  for  his  opinion  respecting  the  propriety  of  amputating 
the  breast  of  the  patient  before  him,  it  is  not  sufficient  for  him  to  be  able  to 
state  what  the  genei'al  result  of  the  operation  may  be,  but  he  must  be  able  to 
satisfy  himself  whether  the  particular  instance  under  consideration  may  or  may 
not  be  one  of  those  cases  in  which  there  is  a  possibility  of  extirpating  the 
disease  eutii'ely  from  the  system,  or  at  all  events  of  prolonging  the  patient's 
existence.  In  order  to  do  this,  it  is  necessary  to  endeavour  to  lay  down  some 
rules  that  may  guide  us  in  selecting  those  cases  in  which  the  operation  may 
be  advantageously  done,  and  in  setting  aside  others  in  which  we  know  that  io 
will  almost  to  a  certainty  hasten  the  patient's  death.  And,  indeed,  it  is  the 
absence  of  all  such  considerations  in  general  statistical  investigations  into  the 
results  of  operation  for  cancer,  that  deprives  them  of  their  value  as  guides  in 
actual  practice. 

With  reference  to  operation,  cancerous  diseases  of  the  breast  may  be  divided 
into  three  classes  : — 1.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  recom- 
mend operation  ;  2.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  discoun- 
tenance it ;  and  3.  Those  in  which  the  operation  is  of  doubtful  expediency. 

1.  Cases  favourable  for  Operation. — Those  cases  of  carcinoma  of  the 
breast  are  most  favourable  for  operation  in  which  the  disease  is  recognized  in 
its  early  stage  when  it  is  apparently  limited  to  the  mamma,  unconnected  with 
the  skin  or  deep  structures,  and  not  associated  with  glandular  infection  ;  and 
in  which  the  patient  is  middle-aged,  not  too  fat,  and  free  from  any  constitu- 
tional condition  which  renders  operations  of  any  kind  inadvisable.  The  small 
nodular  scirrhus,  and  the  atrophying  and  colloid  varieties,  are  more  hopeful 
than  the  infiltrating  scirrhus  or  the  encephaloid  variety. 

2.  Cases  unfit  for  Operation. — This  class  includes  cases  presenting  the 
following  conditions  :  a.  Strongly  marked  constitutional  cachexia  ;  h. 
Secondary  deposits  in  internal  organs  ;  c.  Enlargement  of  the  glands  above 
the  clavicle  ;  d.  (Edema  of  the  hand  and  arm  from  pressure  on  the  axillary 
vein  ;  c.  Adhesion  of  the  tumour  to  the  ribs  and  intercostal  muscles  ;  /. 
Widespread  infiltration  of  skin  ;  g.  An  extensively  ulcerated. and  f ungating 
tumour,  with  marked  constitutional  cachexia. 
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3.  Doubtful  Cases.— This  class  includes  a  large  proportion  of  cases  in 
which  Ihe  disease  has  already  advanced  beyond  the  first  stage,  or  in  which  the 
general  condition  of  the  patient  is  in  some  respect  unfavourable  to  opera- 
tion, although  not  suflBciently  altogether  to  contraindicate  it.  a.  If  the 
tumour  be  adherent  to  the  skin,  and  possibly  slightly  fixed  to  the  pectoral 
muscle,  and  if  there  be  but  moderate  enlargement  of  axillary  glands,  which  are 
so  situated  as  to  admit  of  removal,  the  operation  may  be  perfoi'med.  &.  When 
the  tumour  has  ulcerated  operation  may  still  be  undertaken  if  the  other  con- 
ditions are  favourable,  and  the  extent  of  the  implication  of  the  skin  does  not 
render  complete  removal  impossible,  c.  An  atrophic  scirrhus  of  long  standing, 
and  presenting  the  characters  described  at  p.  797,  had  better  be  left  alone,  for 
experience  has  shown  that  operation  is  soon  followed  by  recurrence,  and 
shortens  rather  than  prolongs  life.  In  its  early  stages  this  form  of  the  disease 
should  be  removed,  for  it  is  impossible  to  predict  a  chronic  course  with  any 
certainty,  d.  A  rapidly  growing  tumour  in  a  young  patient  with  a  strong 
hereditary  taint  should  be  removed,  but  the  chance  of  speedy  recurrence  is 
great,  e.  Affection  of  both  breasts  is  very  rare,  and  will  usually  be  a  contra- 
indication to  operation.  If,  however,  the  general  condition  of  the  patient  is 
favourable,  and  the  disease  on  each  side  seems  suitable  for  operation,  removal 
of  both  breasts  may  be  practised  either  simultaneously  or  with  an  interval 
between  the  two  operations.  /'.  If  the  patient  be  aged,  weak,  anemic,  or  very 
fat,  and  the  tumour  large,  it  is  seldom  expedient  to  operate,  as  the  shock  may 
prove  fatal.  As  a  general  rule,  I  do  not  think  it  advisable  to  operate  after 
seventy  years  of  age,  unless  the  distress  from  pain  or  the  discomfort  from 
ulceration  is  so  great  as  to  render  removal  at  any  risk  justifiable.  The  pro- 
gress of  cancer  in  advanced  age  is  often  so  slow  that  it  is  doubtful  whether  the 
expectancy  of  life  is  materially  increased  by  operation.  It  must,  however,  be 
allowed  that  absolute  rules  as  to  age  are  of  little  practical  value,  for  in 
excision  of  the  breast,  as  in  other  operations,  the  general  condition  of 
the  patient  rather  than  the  age  in  years  must  influence  the  Surgeon  in  his 
decision,  g.  Pregnancy  is  not  a  bar  to  the  performance  of  any  necessary 
operation,  even  of  amputation  of  the  breast.  In  pregnant  women  cancer  of 
the  breast  becomes  very  active,  hence  its  removal  should  not  be  delayed,  if  all 
other  circumstances  are  favourable. 

Objects  of  Operation. — The  objects  proposed  are,  in  the  first  place,  to 
prevent  constitutional  infection  by  the  removal  of  the  local  disease,  and  thus 
permanently  to  free  the  patient  from  an  otherwise  necessarily  fatal  affection  ; 
or  failing  this,  to  retard  the  progi'ess  of  the  constitutional  infection,  and  thus, 
at  least,  to  prolong  life. 

In  connexion  with  the  question  of  the  possibility  of  permanent  cure,  it  must 
be  pointed  out  that  all  old  statistics  are  valueless,  because  many  cases  of  sar- 
coma and  inflammatory  induration  were  mistaken  for  carcinoma,  and  because, 
until  recently,  most  Surgeons  contented  themselves  with  the  removal  of  the 
mamma,  leaving  the  axillary  glands  untouched  unless  they  were  obviously 
affected.  In  speaking  of  the  cure  of  cancer  of  the  breast  it  must  be  remem- 
bered that  at  no  period,  however  long  after  the  operation,  can  the  patient  be 
pronounced  absolutely  free  from  risk  of  recurrence.  It  has,  however,  been 
found  that  if  three  years  have  elapsed,  the  chance  of  subsequent  recurrence  is 
relatively  so  small  that  for  statistical  purposes  cases  which  have  passed  this 
limit  without  a  return  of  the  disease  are  classed  as  "  cured."    Of  455  cases 
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collected  by  Gross,  in  which  the  patients  were  traced  after  the  operation,  47, 
or  about  10  per  cent.,  had  passed  the  period  of  three  years,  and  Butlin,  from 
an  analysis  of  311  cases,  came  to  a  very  similar  conclusion. 

In  recent  years  the  chance  of  cure  has  undoubtedly  been  considerably 
increased,  as  the  result  of  the  more  extensive  removal  of  the  affected  parts 
practised  by  Lister,  Banks,  Billroth,  Kilster,  Volkmann,  Gross,  and  many 
other  Surgeons.  Thus  Banks  has  published  the  records  of  46  cases,  ten  of 
whom  were  alive  and  free  from  recurrence  at  periods  varying  from  two  to  ten 
years  after  the  operation,  and  in  five  more  no  recurrence  had  taken  place  from 
one  to  two  years  after  the  operation.  Kiister  states,  that  in  26  per  cent,  of 
the  patients  operated  on  by  him,  no  recurrence  liad  taken  place  three  years 
after  the  removal  of  the  breast.  Billroth  had  under  observation  13  cases,  in 
which  no  recurrence  had  taken  place  within  two  years  of  the  operation,  5  of 
which  had  remained  free  for  four  years  and  upwards,  and  4  more  for  more  than 
three  years.  Further  statistics  alone  can  show  in  what  proportion  of  cases 
freedom  from  recurrence  may  be  expected  after  operations  performed  on  tlie 
lines  presently  to  be  indicated.  In  such  records  it  is  very  essential  that  the 
cases  should  be  arranged  according  to  the  stage  of  the  disease  at  the  time  of 
operation. 

Tlie  second  reason  for  recommending  operation  in  suitable  cases  of  carcinoma 
of  the  breast  is,  that  life  may  be  prolonged  even  if  permanent  freedom  from 
the  disease  be  not  obtained.  Among  the  most  trustworthy  statistics  that 
we  possess  on  the  I'elative  duration  of  life  in  cancer  of  the  breast,  with  or 
without  operation,  are  those  of  Paget,  Morrant  Baker,  and  Sibley ;  but  even 
these  probably  include  some  cases  of  sarcoma  under  the  name  of  encephaloid 
cancer.  Paget  states  that,  of  113  cases,  66  were  not  submitted  to  operation  ; 
of  these  the  average  duration  of  life  was  a  little  more  than  48  months.  Ot 
47  operated  on,  the  corresponding  average  was  also  a  little  more  than  49 
months.  In  the  first  two  years  of  the  disease  the  proportion  of  deaths  was 
much  smaller  in  those  operated  on  than  in  those  who  were  left — being  in  the 
former  24  per  cent.,  in  the  latter  36  per  cent.  The  longest  duration  of  life  in 
cases  not  operated  on  was  18  years  ;  in  those  operated  on,  a  little  more  than 
12  years.  Morrant  Baker  found  that  in  84  cases  in  which  no  operation  was 
performed,  the  average  duration  of  life  was  43  months  ;  in  62  cases  operated 
on,  the  average  was  bGh  months.  Sibley  found  that  the  average  duration  of 
life  in  cases  not  operated  on  was  about  32  months  ;  whilst  in  those  subjected 
to  amputation  of  the  breast  it  reached  54  months.  Gross  found  that  iu 
scirrhus  the  average  duration  of  life  in  untreated  cases  was  27  months,  and  in 
those  operated  upon  39  months  ;  whilst  Roger  Williams,  founding  his  conclu- 
sions on  cases  in  the  Middlesex  Hospital,  gives  44"8  months  and  60'8  months 
respectively. 

Thus,  it  appears  that,  independently  of  the  chances  of  a  complete  cure,  the 
operation  Irolds  out  the  prospect  of  a  gain  of  between  a  year  and  a  year  and  a 
half,  but  on  this  point  also  fui'ther  statistics  are  required. 

There  is,  however,  another  point  of  view  from  which  these  operations  may 
be  considered  ;  for,  even  if  they  do  not  prolong  life,  they  may  greatly  improve 
the  patient's  condition.  Thus,  she  may  be  suffering  so  much  pain  from  the 
local  affection,  or,  if  the  cancer  be  ulcerated,  may  be  so  much  annoyed  by  the 
foetor  of  the  discharges,  that  she  may  be  placed  in  a  position  of  far  greater 
comfort  by  having  the  local  disease  removed  ;  and  though  she  die  eventually 
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of  cachexia  with  secondary  growths  in  the  lungs  or  liver,  it  will  be  with  much 
less  suffering  than  if  she  were  worn  out  by  the  pain,  discharge,  and  haemor- 
rhages of  a  slowly  progressive  ulcerating  cancer. 

Extent  of  Operation. — ISTo  fact  in  connexion  with  the  operative  treat- 
ment of  carcinoma  of  the  breast  seems  more  certain  than  that  in  any  given 
case  the  chance  of  cure  depends  upon  the  freedom  with  which  the  tumour  and 
the  surrounding  tissues  are  removed.  It  may  be  laid  down  as  a  general  rule  that 
in  all  cases  the  whole  breast  should  be  remoi'ed.  When  the  tumour  is  large  and 
central  this  is  obviously  necessary,  but  when  a  small  tumour  is  situated  at  the 
extreme  periphery  of  a  large  and  apparently  healthy  mamma,  the  Surgeon  may 
be  tempted  to  remove  only  the  tumour  with  a  free  margin  of  tissue  around  it. 
Such  cases  should,  however,  prove  no  exception  to  the  rule,  which  is  strongly 
supported  by  clinical  experience  and  pathological  observations.  Reference 
has  already  been  made  to  the  fact  that  even  in  the  case  of  small  peripheral 
tumours  masses  of  cancer-cells  can  sometimes  be  demonstrated  in  the  lym- 
phatics of  distant  parts  of  the  breast  (p.  798).  Heidenhain  has  further  shown, 
and  his  observations  have  been  in  the  main  confirmed  by  C.  F.  Beadles  and 
Raymond  Johnson,  that  a  condition  of  epithelial  proliferation  is  not  uncommon 
in  parts  of  the  breast  which  to  the  naked  eye  appear  normal.  The  exact 
I'elation  of  these  changes  to  the  presence  of  the  carcinoma  is  doubtful,  but  their 
existence  strongly  supports  the  complete  removal  of  the  whole  gland  in  all  cases. 

Secondly,  the  slcin  over  the  breast  should  be  freely  removed.  This  is  very 
advisable,  especially  in  thin  subjects,  on  account  of  the  impossibility  of  re- 
flecting the  skin  from  the  surface  of  the  breast  without  leaving  fragments  of 
the  latter  attached  to  it.  This  free  removal  of  skin  should  not  be  confined  to 
those  cases  in  which  the  tumour  is  adherent  to  it  ;  in  them,  however,  it  is 
especially  necessary. 

Thirdly,  the  fascia  covering  the  pectoralis  major  should  be  completely  removed, 
on  account  of  the  frequency  with  which  secondary  deposits  are  found  in  this 
situation  (p.  798).  If  the  fascia  is  thin  it  is  better  to  remove  the  superficial 
fibres  of  the  muscle  with  it. 

Lastly,  the  axillary  glands  and  tite  lymphatics  passing  to  them  from  the 
breast  should  he  removed  as  a  routine  measure,  even  though  no  evidence  of 
glandular  disease  be  discoverable  before  the  operation.  This  necessarily  adds 
to  tlie  length  and  severity  of  the  operation  ;  but  at  the  pi'esent  day  the  mortality 
following  the  complete  operation  is  very  low.  The  cases  in  which  this  rule 
should  be  departed  from  are  few,  and  include  those  in  which,  after  the  removal 
of  the  breast  itself,  the  patient's  condition  forbids  further  prolongation  of  the 
•operation,  and  those  cases  of  extensive  disease,  in  which  the  breast  is  excised 
mainly  to  rid  the  patient  of  a  constant  source  of  suffering  and  annoyance. 
The  failure  to  detect  enlarged  glands  by  examination  is  no  proof  of  their 
absence,  and  for  this  reason  alone  it  is  useless  to  reserve  opening  the  axilla  for 
those  cases  in  which  the  glands  can  be  felt. 

Excision  of  the  Breast. — The  question  of  excision  of  the  breast  should 
always  be  raised  with  more  than  ordinary  regard  to  the  feelings  of  the  patient. 
A  woman  looks  u})on  her  breast  as  alike  the  emblem  and  the  ornament  of  her 
womanhood.  She  shrinks  from  the  idea  of  its  being  affected  by  disease.  She 
suffers  acutely  in  mind  when  it  is  invaded  by  tumour  of  any  kind  :  the  horrid 
■dread  of  that  disease  being  cancer  ever  haunts  her  thoughts,  not  so  much  from 
the  fear  of  the  possibly  impending  operation,  as  from  the  distress  of  mind,  in 
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many  cases  amounting-  to  a  sense  of  humiliation,  at  the  idea  of  the  mutilation 
of  which  she  is  about  to  become  the  victim. 

The  preparation  for  the  operation  should  consist  in  shaving  the  axilla, 
thoroughly  washing  the  whole  breast,  side,  and  axilla  with  1  in  20  carbolic 
lotion,  and  applying  a  wet  carbolized  towel  to  the  part  for  some  hours 
previously. 

The  patient  should  lie  upon  a  table  of  convenient  height,  and  the  arm  must 
be  raised  and  secured  with  a  bandage  or  held  by  an  assistant  (Fig.  7)S7).  The 
direction  of  the  incision  must  be  made  to  vary  according  to  the  situation  and 
size  of  the  tumour  and  the  amount  of  integument  which  requires  removal. 
In  all  cases  the  nipple  should  be  included.  The  method  most  commonly 
employed  consists  in  making  two  curved  incisions  in  the  line  of  the  pectoral 
fibres,  including  between  them  a  broad  elliptical  piece  of  the  skin  covering 
the  breast.  The  flaps  are  raised  with  a  thin  layer  of  subcutaneous  fat,  and 
the  dissection  continued  until  the  pectoral  muscle  is  everywhere  exposed 
around  the  edge  of  the  breast.    Bleeding  vessels  are  at  once  seized  by  an 


Fig.  TST. — Position  of  Patient  in  Amfutatioii  of  Breast. 


assistant  with  forcipressure  forceps,  of  which  there  should  be  a  free  supply. 
The  flaps  being  held  aside  by  the  assistant,  the  breast  is  detached,  with  the 
cellular  bed  in  which  it  lies,  by  carrying  the  knife  along  the  pectoral  muscle  in 
the  direction  of  its  fibres  so  as  to  leave  its  surface  quite  free  from  the  fascia 
which  covers  it.  The  breast  is  thus  left  attached  only  at  the  upper  angle  of 
the  wound  by  a  thick  mass  of  fat,  which  contains  the  lymphatics  passing  to 
the  axilla.  After  all  bleeding  has  been  thoroughly  arrested  by  ligature  or 
torsion,  the  wound  is  covered  with  a  large  "  guard,"  and  an  incision  carried  from 
its  upper  angle  to  the  arm.  Through  this  the  fat  and  glands  of  the  axilla  are 
completely  removed. 

The  edge  of  the  pectoralis  major  may  be  cleaned  with  the  scalpel,  care  being 
taken  to  expose  and  clean  the  lower  part  of  the  pectoralis  minor  also,  as  a  few 
glands  often  lie  concealed  between  the  two  muscles,  and  may  easily  be  over- 
looked. In  doing  this  the  external  mammary  artery  will  be  divided.  The 
contents  of  the  axilla  are  then  turned  carefully  over  to  the  posterior  side  of  the 
space.  In  the  lower  part  this  may  safely  be  done  with  the  edge  of  the  knife, 
but  at  the  upper  part  the  handle  of  the  scalpel  and  the  fingers  should  be  used, 
and  any  bands  which  are  met  with,  and  appear  to  contain  vessels,  should  be 
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isolated,  and  a  ligature  passed  round  them,  after  which  they  may  be  divided 
with  scissors.  By  thus  working  carefully  at  the  upper  part  of  the  axilla,  the 
fat  and  the  glands  contained  in  it  may  be  safely  separated  from  the  great 
vessels,  which  are  left  exposed  often  for  one  or  two  inches.  Finally,  the  whole 
mass  is  drawn  downwards,  and  separated  from  the  posterior  border  of  the  axilla 
so  that  it  is  completely  removed  together  with  the  breast,  care  being  taken 
not  to  wound  the  subscapular  artery  and  vein  to  which  the  enlarged  glands  are 
sometimes  adherent.  Should  it  be  necessary  to  divide  these  vessels,  they  must 
not  be  cut  too  close  to  the  main  trunks.  The  complete  extirpation  of  the 
axillary  glands  is  the  most  difficult  part  of  the  operation,  but  by  careful  dissec- 
tion it  can  be  safely  accomplished.  If  the  enlarged  glands  that  are  readily 
perceptible  are  alone  removed  without  the  fat  surrounding  them,  a  number  of 
smaller  glands  are  sure  to  be  left  behind.  Wound  of  the  axillary  vein  is  the 
most  likely  accident  to  occur  in  removing  glands  seated  high  up.  It  usually 
arises  from  tearing  through  some  small  branch  just  as  it  enters  the  main  trunk 
If  the  opening  be  very  small,  it  is  easily  secured  by  pinching  it  up,  and  applying 
a  ligature  round  it  without  occluding  the  whole  vein.  Should  the  wound  be 
more  extensive,  the  whole  vein  should  be  tied.  Billroth  states  that  he  has 
had  occasion  to  do  this  more  than  once,  and  that  no  evil  consequences  fol- 
lowed, rarely  even  oedema  of  the  arm.  The  safety  of  the  patient  depends  very 
much,  however,  on  the  successful  prevention  of  decomposition  in  the  wound. 
Should  the  injured  vessel  be  bathed  in  decomposing  discharges,  the  patient 
would  be  exposed  to  the  imminent  danger  of  septic  thrombosis  and  pyaemia, 
which  formerly  made  Surgeons  hesitate  to  apply  a  ligature  to  a  vein.  Entry 
of  air  into  thfe  vein  is  a  danger  which  must  be  borne  in  mind  while  removing 
glands  in  close  proximity  to  it.  It  is  best  avoided  by  careful  dissection,  but 
should  the  vein  be  unavoidably  in  danger,  an  assistant  should  place  his  finger 
on  it,  if  possible,  on  the  cardiac  side  of  the  exposed  part.  Wound  of  the 
artery  is  much  less  common.  It  is  most  likely  to  occur  from  shaving  the  sub- 
scapular branch  away  so  closely  as  to  leave  a  circular  aperture  in  the  side  of 
the  main  trunk.  It  can  only  be  avoided  by  not  using  sharp  instruments  in 
this  region.  Should  it  happen,  the  main  trunk  must  be  tied  on  each  side  of 
the  wound. 

Instead  of  the  incisions  described  above,  a  very  convenient  method  is 
represented  in  Fig.  787.  The  curved  incisions  are  disposed  transversely  instead 
of  obliquely,  and  the  axilla  is  opened  by  drawing  the  skin  over  it  well  forward, 
and  making  an  incision  fi-om  near  the  outer  end  of  the  wound  along  the  anterior 
border  of  the  axilla.  This  incision  lies  over  the  middle  of  the  space  when  the 
traction  on  the  skin  is  removed,  and  by  turning  the  small  flaps  backwards  and 
forwards  a  very  free  exposure  of  the  axilla  is  obtained  (Fig.  788). 

In  all  cases  the  parts  removed  must  be  carefully  examined  in  order  to  make 
certain  that  the  incisions  are  very  wide  of  the  disease,  and  that  the  whole 
breast  has  been  removed.  For  this  purpose  the  nitric  acid  test  introduced  by 
Stiles,  of  Edinburgh,  will  be  found  useful.  This  depends  upon  the  fact  that 
the  acid  renders  any  fragments  of  new  growth  or  breast  tissue  of  an  opaque 
white  colour,  and  thus  easily  discernible.  "  The  breast  immediately  after  its 
removal  is  placed  (after  washing  off  all  the  blood),  in  from  one  to  two  pints  of 
a  five  per  cent,  nitric  acid  solution  for  about  ten  minutes ;  and  then 
washed  in  running  water  for  three  or  four  minutes.  By  this  means  the 
characteristic  reaction  is  produced  upon  the  surface,  so  that  outlying  portions 
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of  breast  tissue,  portions  of  the  carcinoma  itself,  or  small  locally  disseminated 
cancerous  foci  can,  if  here  present,  readily  be  detected.  The  examination 
can  easily  be  completed  before  the  time  arrives  for  suturing  the  wound."  A 
further  removal  of  tissue  should  be  made  in  any  suspicious  situations.  When 
it  is  found  that  the  tumour  is  adherent  to  or  invading  the  pectoral  muscle,  a 
free  removal  of  the  latter  may  be  required. 

The  dressing  of  the  wound  is  of  great  consequence.  All  bleeding  must  be 
very  carefully  arrested,  and  provision  for  drainage  should  be  made.  If  the 
oblique  incisions  have  been  used  a  short  tube  may  be  introduced  through  a 
puncture  in  the  skin  of  the  lower  flap  ;  if  transverse  incisions  have  been  made 
the  tube  should  be  placed  in  the  outer  angle  of  the  wound.  The  skin  is  now 
relaxed  by  bringing  the  arm  to  the  side,  and  the  edges  of  the  wound 
supported  with  sevei-al  stout  sutures  of  silver  wire  or  silkworm  gut,  and 
adjusted  with  interrupted  sutures  of  horsehair  or  silk,  or  a  continuous  suture 
of  fine  silk.  If  there  is  much  strain  on  the  skin,  one  or  two  deep  button- 
sutures  of  thick  silver  wire  may  be  used.    If  in  any  part  approximation  of  the 


Fig.  78S. — Incisions  req[uired  for  thoroughly  clearing  Axillii. 


-edges  is  found  impossible,  the  exposed  surface  may  be  left  to  granulate,  or  it 
may  be  covered  at  once  by  skin  grafts  (Vol.  I.,  p.  278).  A  large  dressing 
of  antiseptic  gauze  and  wool,  or  wool  only,  should  be  applied  ;  the  inner  part 
of  the  dressing  reaching  well  up  into  the  axilla,  and  the  outer  sheet  of  wool 
enveloping  the  shoulder  and  upper  limb,  which  lies  with  the  arm  by  the 
side,  and  the  elbow  flexed  to  a  right  angle.  The  whole  is  firmly  secured 
by  a  bandage.  The  dressing  may  be  left  undisturbed  for  a  week,  unless 
there  is  a  rise  of  temperature,  or  pain  is  complained  of,  or  any  discharge  soaks 
through. 

At  the  first  dressing  the  drainage  tube  and  the  deep  sutures  can  usually  be 
removed,  the  superficial  stitches  being  left  until  about  the  tenth  day. 
Primary  union  usually  occurs  throughout  the  whole  wound,  and  apart  from 
the  occurrence  of  suppuration,  it  is  only  likely  to  be  interfered  with  by  an 
accumulation  of  blood  in  the  axilla  or  beneath  the  flaps,  or  by  sloughing  of  the 
edges  of  the  skin  in  places. 

Results. — The  questions  of  permanent  cure  and  of  prolongation  of  life 
have  already  been  discussed  at  p.  805,  et  seq. 

The  mortalifij  from  excision  of  ihe  Ireasl  for  carcinoma  was  never  very 
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■considerable,  aad  notwithstanding  the  more  extensive  character  of  the  opera- 
tions now  performed,  the  death-rate  at  the  present  time  is  very  low.  The 
removal  of  the  fat  and  glands  from  the  axilla  necessarily  adds  to  the  severity 
of  the  operation,  but  of  the  three  risks — haemorrhage,  entrance  of  air  into  a 
vein,  and  deep  cellulitis — the  two  first  are  extremely  rare,  and  the  last  is 
almost  certainly  preventible  if  the  axilla  is  thoroughly  cleaned  out,  proper 
drainage  provided,  and  strict  asepsis  maintained.  Erysipelas  and  septicajmia 
have  almost  been  abolished  from  the  causes  of  death  after  excision  of  tlie 
breast.  The  danger  of  the  operation  increases  in  proportion  as  the  patient's 
general  health  has  become  undermined  by  the  continuance  of  the  malignant 
disease.  Women  who  have  small  mammae  with  little  fat  bear  the  operation 
better  than  those  with  large  bre.is's,  in  whom  the  areolar  tissue  is  loaded  with 
soft  yellow  fat. 

The  older  statistics  concerning  the  mortality  of  the  operation  cannot  be 
applied  to  the  present  day.  From  16  and  20  per  cent,  the  death-rate  has  been 
reduced  to  5  per  cent,  and  less.  At  University  College  Hospital,  during  the 
years  ISSI  and  1890  inclusive,  the  breast  alone  was  excised  in  34  cases  without 
a  death,  and  of  117  cases  in  which  the  axillary  glands  were  simultaneously 
removed,  l:^,  or  11"1  per  cent.,  died,  by  far  the  larger  number  being  in  the  first 
half  of  that  period.  In  the  four  years  1801  to  1894,  7G  operations  were 
performed,  in  almost  all  of  which  the  axilla  was  cleared,  with  .")  deaths, 
.giving  a  mortality  of  iVb  per  cent.  Many  long  series  of  cases  without  a 
death  have  been  recorded  by  different  Surgeons,  and  at  the  present  day 
the  complete  operation  cannot  be  condemned  on  the  ground  of  increased 
mortality. 

There  are  two  dangers  which  attend  excision  of  the  breast  rather  more 
frequently  than  otlier  operations  :  viz.,  1st,  a  congestive  form  of  pneumonia, 
not  dependent  on  any  blood-poisoning,  but  arising  from  defective  aeration 
occasioned  by  the  breathing  being  shallow  and  restrained  either  by  tight 
bandaging  of  the  chest,  or  by  the  pain  induced  by  the  movement  of  the 
chest-walls  in  respiration  ;  and  2nd,  cardiac  thrombosis  extending  into  the 
pulmonary  artery.  I  have  known  several  instances  of  death  from  each  of 
these  causes.  The  first  danger  can  obviously  be  guarded  against  ;  the  second 
cannot. 

The  operation,  especially  when  portions  of  the  pectoral  muscles  are  removed, 
is  usually  followed  by  some  impairment  in  the  use  of  the  limb,  which  can 
rarely  be  raised  above  the  horizontal  position.  Neuralgic  pains  in  the  arm 
and  slight  ccdema  of  the  hand  are  occasionally  met  with. 

Recurrence  of  the  Disease  after  Operation  may  take  place  in  three 
situations  :  in  the  mammary  region  ;  in  the  neighbouring  lymphatic  glands  ; 
or  in  some  internal  organ  or  distant  part.  Local  recurrence  is  doubtless  due, 
in  the  majority  of  cases,  to  the  presence  of  cancer-cells  in  the  lymphatics  which 
■escaped  removal  at  the  time  of  the  operation.  It  is,  however,  possible  that  in 
some  instances  the  return  of  the  disease  takes  place  in  fragments  of  breast- 
tissue  which  were  already  in  process  of  development  into  cancer  when  the 
breast  was  incompletely  removed.  The  recurrent  growth  may  occur  in  the 
scar,  in  the  surrounding  skin,  or  in  the  deeper  structures,  and  in  cases 
in  which  primary  union  fails  it  may  spring  up  in  the  granulating  surface. 
When  the  cicatrix  itself  is  affected  it  assumes  a  dusky-red  or  purplish  tinge, 
becoming  hard,  stony,  and  nodulated  at  points  ;  these  nodules  being  round  or 
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oval,  often  very  numerous,  and  xarying  in  size  from  a  pin's  head  to  a  pigeon's 
egg,  studding  the  whole  length  of  the  cicatrix,  and  at  last  running  into  ulcera- 
tion. Nodules  in  the  skin  may  form  very  slowly,  or  they  may  rapidly  coalesce 
and  form  an  extensive  ulcerated  mass  adherent  to  the  chest-wall. 

Eecurrence  in  axillary  glands  may  be  secondary  to  recurrent  growths  in  the 
mammary  region,  or  it  may  arise  independently  of  these  even  after  long  in- 
tervals. The  time  at  which  recurrence  takes  place  varies  greatly,  but  it  has 
already  been  pointed  out  that  in  the  majority  of  cases  it  occurs  within  three 
years  of  the  operation. 

Operation  may,  in  favourable  cases,  be  undertaken  for  recurrent  growths, 
whether  in  the  chest  or  in  the  glands.  The  prognosis  is  much  more  favourable 
in  cases  in  which  a  long  period  has  elapsed  since  the  primary  operation.  In 
many  cases  the  rapid  spread  of  the  disease  forbids  repeated  attempts  to  remove 
it,  but  in  some  cases  numerous  isolated  deposits  may  be  successively  excised 
and  a  permanent  cure  obtained. 

Axillo-mammary  Carcinoma  presents  some  peculiarities  that  deserve 
special  consideration.  It  develops  at  the  outer  and  upper  border  of  the 
mammary  gland,  so  that,  instead  of  growing  into  its  substance,  it  tends  to  push 
in  the  direction  of  least  resistance,  and  thus  to  extend  into  the  areolar  space 
at  the  lower  border  of  the  axillary  edge  of  the  pectoralis  major,  and  lie 
between  it  and  the  latissimus  dorsi  muscle.  The  tumour  is  hard  and  nodulated, 
and  rounded  in  shape.  Sometimes  it  appears  to  be  scarcely  attached  to  the 
breast.  But  on  closer  manipulation  it  will  be  found  to  extend  deeply  into  its 
substance,  which  towards  the  base  of  the  tumour  feels  hard  and  thickened. 
The  greater  portion  of  the  gland,  the  median  half  and  much  of  the  lower  part, 
will  continue  long  unaffected  by  cancerous  infiltration.  The  nipple  is  not 
retracted  until  a  very  late  period  in  this  form  of  the  disease.  It  and  the  areola 
preserve  their  normal  appearance  long  after  the  skin  above  them  has  become 
involved  and  the  axillary  glands  enlarged.  The  manner  in  which  the  skin  is 
implicated  and  the  appearance  it  presents  are  peculiar  and  characteristic.  It 
becomes  involved  early  by  dimpling  from  below  in  a  transverse  direction  at 
the  upper  and  outer  border  of  the  mamma,  where  there  is  naturally  a  tendency 
to  a  fold  in  the  integument.  There  the  skin  becomes  infiltrated  in  a  transverse 
line  of  hard  scirrhus,  red,  depressed,  and  puckered  in,  with  much  feeling  of 
constriction  and  dilhculty  in  raising  the  arm  from  the  side.  The  disease, 
when  once  it  has  reached  this  stage,  will,  of  course,  make  rapid  progress,  both 
locally  and  constitutionally. 

That  these  axillo-mammary  cancers  arise  primarily  in  the  breast  gland  there 
can  be  no  doubt,  although  their  rapid  development  beyond  its  limits  may,  at 
first,  lead  to  the  suspicion  that  they  have  commenced  outside  it. 

It  is  only  towards  the  upper  and  outer  border  of  the  mamma  that  these  out- 
growing cancers  seem  to  develop.  I  have  never  seen  them  at  the  inner  or 
lower  part  of  the  gland,  unless  the  whole  of  its  structure  had  previously  been 
infiltrated.  The  operation  in  these  cases  should  be  complete  and  thorough, 
the  whole  organ  being  removed,  however  healthy  the  nipple,  areola,  and  some 
portions  of  its  gland-structure  may  appear  to  be.  The  skin  also  should  be 
widely  removed  where  implicated,  and  the  dissection  carried  as  high  into  the 
axilla  as  can  safely  be  done.  Unless  thorough  extirpation  be  practised,  speedy 
and  rapid  recurrence  will  ensue. 
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DISEASES    OF    THE    MALE  BEEAST. 

The  Male  Breast,  thoagh  rarely  the  seat  of  disease,  may  occasionally 
become  affected  in  a  somewhat  similar  manner  to  the  mammary  gland  of  the 
female.  Cases  have  been  recorded  in  which  it  was  hi/pprtrophied,  and  in  others 
it  has  been  the  seat  of  an  ahnormal  secretmi  of  milk.  In  boys  about  the  age 
of  puberty  it  occasionally  becomes  the  seat  of  subacute  inflammation,  often 
attributed  to  a  blow.  This  is  best  treated  by  the  application  of  a  l)elladonna 
plaster  spread  on  soft  leather  with  a  hole  cut  through  it  for  the  nipple. 


Pig.  7Sil. — Scirrhous  Cancer  of  tlie  Male  Breast. 


Chronic  interstitial  inflammation,  with  enlargement  and  induration  of  the 
rudimentary  mamma,  is  occasionally  met  with,  and  if  a  source  of  much 
annoyance,  may  justify  the  removal  of  the  diseased  gland.  Gijsts  and 
sarcomata  are  more  rare.  Scirrhous  carcinoma  is  occasionally  met  with.  The 
accompanying  drawing  (Fig.  789)  represents  a  case  of  this  kind  under  the 
care  of  C.  Heath.  Of  100  cases  of  carcinoma  of  the  male  breast  collected  by 
Roger  Williams  the  mean  age  was  50.  In  91  the  cancer  Avas  glandular, 
in  (]  of  the  duct  variety,  and  in  3  squamous.  These  growths  require  removal 
by  the  same  kind  of  procedure  that  is  adopted  when  they  affect  the  female 
breast. 

AXILIiAKY  TUMOURS. 

Tuberculous  Di8K.\se  of  the  axillary  glands  is  occasionally  met  with, 
forming  a  large  lobed  mass  ixnder  the  pectoral  muscle.  Such  a  tumour  may  be 
safely  enucleated,  and  should  be  removed  if  it  have  resisted  all  ordinary 
topical  and  constitutional  treatment. 
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Simple  Tumours  of  various  kinds  are  met  witla  in  the  axilla.    The  most 
common  are  lymphadenoma  of  the  axillary  glands,  fatty,  and  fibrous  tumours. 
Igymphadenoma  of  the  Axillary  Glands  is  met  with  chiefly  in  young 


Fig.  TOO. — Fibrous  Tumour  in  Axilla  Fig.  791. — Same  Tumour,  Front  View, 

of  a  Woman. 


women,  forming  a  smooth,  lobed  mass,  often  reaching  a  great  size.  It  is 
usually  associated  with  similar  tumours  elsewhere,  but  occasionally  the  glands 


Fig.  792.— Sarcoma  in  Axilla  of  a  Man. 


of  the  axilla  are  alone  affected.  The  enlarged  glands  form  no  attachments  to 
surrounding  parts,  and  may  be  readily  removed  by  enucleation. 

Fibromata  are  sometimes  met  with  in  this  region,  and  may  attain  a 
great  size.  A  fibroma  forms  a  large,  smooth,  rounded  mass,  stretching  the 
muscles  and  displacing  the  vessels  and  nerves,  as  in  Figs.  790  and  JDl.  In 
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this  case  the  tumour,  which  was  of  very  slow  growth,  developed  between  the 
serratus  and  the  ribs,  stretching  the  muscle  over  it  so  as  to  form  a  species  of 
capsule  to  it,  drawing  the  scapula  forwards,  depressing  the  chest-wall,  and 
drawing  the  axillary  vessels  down  to  about  three  inches  below  the  clavicle. 
In  removing  it  I  was  obliged  to  take  away  a  piece  of  the  stretched  serratus  as 
large  as  the  hand.  The  patient  made  an  excellent  recovery,  and  experienced 
no  difficulty  in  breathing  afterwards. 

Sarcomata  of  various  kinds  are  met  with  in  the  axilla  (Figs.  792,  793). 


Fig.  T03. — Large  Sai'Coiii:i  in  Axilla  of  a  Man. 


Such  tumours  might,  in  their  early  stages,  be  dissected  out ;  but  if  they 
extend  high  up  to  the  clavicle,  or  implicate  the  skin  widely  by  infiltration, 
they  should,  I  think,  be  left,  as  was  necessary  in  the  patient  from  whom 
Fig.  793  was  taken,  where  the  size  of  the  tumour  and  its  connexions  precluded 
the  possibility  of  operation.  Their  removal  cannot,  indeed,  at  any  stage,  be 
undertaken  without  much  danger.  In  dissections  requisite  for  the  extirpation 
of  such  masses,  as  in  Fig.  792,  I  have  had  to  expose  the  axillary  and  sub- 
scapular vessels  and  their  accompanying  nerves.  The  growth  being  usually 
somewhat  widely  disseminated,  it  is  difficult  to  be  certain  that  the  whole  is 
fairly  extirpated  :  hence,  recurrence  is  likely  speedily  to  take  place. 
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CHAPTER  LX. 


HERNIA. 

In  no  department  of  Surgery  has  there  been  a  greater  advance  during 
recent  years  tbaa  in  the  Operative  Treatment  of  Diseases  of  the 
Abdominal  and  Pelvic  Viscera.  A  wound  of  the  peritoneum,  whether 
accidental  or  intentional,  was  once  regarded  as  being  inevitably  accompanied 
by  grave  danger  to  life.  The  perfection  of  the  operation  of  ovariotomy,  with 
which  the  name  of  Spencer  Wells  must  ever  be  inseparably  associated,  led  to  a 
more  thorough  understanding  of  the  causes  of  death,  and  established  the 
principles  which  alone  can  guide  us  to  success  in  operative  procedures  afifect- 
ing  the  peritoneal  cavity.  The  systematic  use  of  antiseptics  further  put  at 
our  command  the  best  means  of  preventing  the  most  common  and  most  fatal 
complications  of  peritoneal  wounds,  so  that  at  the  present  time  operations  on 
the  abdominal  viscera  are  undertaken  with  little  more  hesitation,  and  are 
attended  with  as  good  results,  as  those  of  equal  magnitude  in  any  other  part  of 
the  body.  Before  proceeding  to  the  description  of  the  surgical  diseases  of  the 
abdomen  and  their  treatment,  it  will  be  well  to  consider  briefly  the  special 
dangers  common  to  all  abdominal  operations,  and  the  principles  which  guide 
us  in  avoiding  them. 

Operations  on  the  abdominal  cavity,  with  wound  of  the  peritoneum,  should 
they  prove  fatal,  usually  do  so  from  one  of  three  causes — septic  peritonitis  and 
septicaemia,  shock,  or  h?emorrhage. 

Septic  or  Diffuse  Peritonitis  and  Septicaemia. — These  conditions  are 
so  closely  associated  that  it  is  most  convenient  to  consider  them  together. 
Until  recently  the  peritoneum  was  believed  to  possess  some  peculiar  tendency 
to  inflammation  which  rendered  a  wound  of  it  specially  dangerous ;  the  inflam- 
mation spreading,  as  was  said,  by  continuity  of  tissue.  There  is  nothing  to 
justify  such  an  assumption.  The  peritoneum  becomes  inflamed  under  the  same 
conditions  as  other  tissues,  the  process  is  the  same,  and,  as  in  other  parts,  it 
is  limited  to  the  area  upon  which  the  cause  is  acting.  In  the  prevention  of 
peritonitis  it  is  necessary,  therefore,  to  consider  the  causes  to  which  it  is  due, 
with  the  view  of  excluding  them,  if  possible. 

Certain  causes  of  inflammation,  as  pointed  out  in  the  chapter  on  the 
Process  of  Inflammation  (Vol.  I.)  are,  from  their  nature,  limited  in  action. 
To  these  belong  mechanical  injuries,  heat  and  cold,  and  the  action  of  those 
chemical  substances  which  cannot  increase  in  quantity  in  the  living  body, 
such  as  mineral  acids,  saline  caustics,  and  the  like.  A  wound  of  the  peri- 
toneum, therefore,  gives  rise  to  inflammation  limited  to  the  area  injured,  and 
unless  some  other  cause  be  introduced  it  has  no  tendency  to  spread  further. 
In  inflammation  of  the  peritoneum,  as  in  all  other  membranes  lining  cavities. 
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the  inflammatory  products  find  their  way  readily  to  the  surface.  If  the 
.process  be  of  sufficient  intensity  an  abundant  coaj^ulable  exudation  takes  place  ; 
the  fibrin  entangling  white  corpuscles  forms  a  layer  of  "lymph"  on  the 
inflamed  surface,  and  the  serum  drains  away  into  the  peritoneal  cavity.  The 
peritoneum  from  its  intimate  connexion  with  the  lymphatic  system  is 
possessed  of  the  power  of  absorption  in  the  highest  degree.  The  serum 
poured  out  at  the  seat  of  inflammation  is  therefore  absorbed  with  great 
rapidity  by  the  healthy  part  of  the  membrane,  and  unless  the  quantity  be 
very  considerable  the  cavity  is  kept  dry.  The  experiments  by  which  this 
extraordinary  absorbing  power  of  the  peritoneum  has  been  demonstrated  have 
already  been  alluded  to  (Vol.  I.,  p.  8I)()).  The  coagulable  exudation  which 
covers  the  inflamed  surface  glues  it  to  any  contiguous  layer  of  peritoneum, 
and  adhesions  are  thus  formed  which  subsequently  become  vascularized  and 
undergo  development  into  connective  tissue  by  processes  identical  to  those 
occurring  in  the  formation  of  fibrous  tissue  in  the  union  of  a  wound.  It  is 
by  this  process  that  adhesions  form  between  inflamed  coils  of  intestine,  and 
that  ligatures,  sutures,  and  other  simple  foreign  bodies  become  buried  and 
encapsuled.  It  forms  an  essential  part  of  the  union  of  all  wounds  of  the 
peritoneum,  and  is  often  the  means  of  saving  the  patient's  life  by  preventing 
perforation  of  the  hollow  viscera,  or  the  rupture  of  collections  of  pus  into  the 
cavity  of  the  abdomen.  It  is  the  object  of  the  Surgeon  to  exclude  all  those 
sources  of  irritation  which  can  convert  this  simple  localized  inflammation  into 
a  diffuse  or  spreading  process. 

The  causes  of  spreading  inflammations,  as  already  pointed  out  (Vol.  I., 
p.  17(i),  are  the  chemical  products  of  fermentative  processes  taking  place 
in  the  normal  fluids  of  the  body,  or  in  inflammatory  exudations  or  other 
collections  of  fluid.  For  the  development  of  septic  processes  in  the  peritoneum 
two  conditions  are  necessary  :  first,  the  presence  of  the  putrescible  matter,  and 
secondly,  the  contact  with  it  of  organisms  capable  of  setting  up  fermentative 
or  putrefactive  changes.  The  putrescible  matter  is  furnished  by  the  liquid 
part  of  the  inflammatory  exudation,  or  by  extravasated  blood.  The  organisms 
may  reach  it  either  from  the  external  wound,  carried  in  by  the  Surgeon's 
hands,  the  sponges,  the  ligatures,  or  by  the  air  ;  or  in  those  cases  in  which  the 
gut  is  injured,  as  in  strangulated  hernia,  they  may  find  their  way  from  the 
interior  of  the  intestine  through  the  damaged  coats.  When  infection  occurs 
from  Avithout,  the  organism  which  appears  to  be  most  commonly  met  with  is 
the  streptococcus  pyogenes,  although  other  pyogenic  organisms  may  be 
present.  In  cases  in  which  the  peritoneum  is  invaded  from  the  bowel  the 
organism  which  is  almost  invariably  present  is  the  bacterium  coli  commune. 
This  rod-shaped  organism  which  was  first  described  by  Escherich  in  188."), 
abounds  in  the  intestine,  especially  in  the  colon  and  duodenum.  The 
organism  is  found  in  many  different  varieties,  and  appears  to  vary  much  in 
virulence  according  to  the  healthy  or  diseased  condition  of  the  bowel.  It 
may  reach  the  cavity  of  the  peritoneum  through  a  perforation  of  the  bowel,  or 
through  a  gangrenous  patch,  and  independently  of  these  it  can  pass  through 
the  wall  of  the  bowel  wdien  the  latter  is  damaged  to  an  extent  sufficiently  to 
impair  its  normal  vitality.  Although  it  is  possible  that  a  simple  chemical 
irritant  may  cause  peritonitis  it  seems  far  more  probable  that  it  acts  merely  by 
sufficiently  damaging  the  coats  of  the  bowel  to  allow  the  escape  of  micro- 
organisms from  its  interior. 
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If  the  amount  of  the  inflammatory  exudation  be  comparatively  small,  it  is 
so  rapidly  absorbed  by  the  healthy  part  of  the  peritoneum  that  no  decomposi- 
tion takes  place,  the  first  essential  condition  being  absent.  If  the  amount  of 
exudation  be  in  excess  of  that  which  can  be  at  once  absorbed,  an  accumulation 
takes  place,  which,  if  the  cause  of  putrefaction  have  been  admitted  to  it, 
speedily  decomposes. 

The  irritating  products  of  decomposition  become  widely  diffused,  exciting 
inflammation  wherever  they  go,  and  thus  the  whole  peritoneum  becomes 
affected.  At  the  same  time  there  is  intense  poisoning  from  the  absorption  of 
the  chemical  products  of  the  process.  In  fact,  in  a  large  proportion  of  cases, 
this  is  the  immediate  cause  of  death,  and  may  prove  fatal  before  the  local 
signs  of  peritonitis  become  very  marked.  The  symptoms  are  those  of  acute 
septic  poisoning,  already  described  (Vol.  I.,  p.  971). 

It  does  not  always  happen  that  diffuse  peritonitis  occurs  when  the  opening 
in  the  membrane  communicates  with  a  foul  wound.  Thus  congested 
omentum  in  the  operation  for  strangulated  hernia  was  formerly  ligatured  with 
a  piece  of  whipcord,  the  mass  being  cut  off  and  the  stump  and  ligature  left 
lying  in  an  open  wound  to  which  a  poultice  was  applied.  Under  these  cir- 
cumstances septic  suppuration  necessarily  occurred,  but  diffuse  peritonitis  by 
no  means  always  followed.  In  those  cases  there  was  a  free  exit  for  the 
discharge  from  the  wound  and  the  opening  into  the  peiitoneal  cavity  became 
sealed  by  firm  inflammatory  exudation  in  the  first  few  hours  before  decomposi- 
tion commenced  in  the  discharges,  and  thus  the  danger  was  averted.  This  is, 
however,  an  uncertain  barrier,  and  these  exceptional  cases  do  not  justify  us  in 
neglecting  any  precaution  by  which  the  contact  of  septic  pus  with  the 
peritoneum  can  be  avoided. 

The  prevention  of  septic  peritonitis  and  its  consequences  is  carried  out  on 
two  principles  :  first,  by  the  use  of  antiseptics  in  such  a  way  as  to  exclude  any 
living  organisms  from  the  cavity  ;  and  secondly,  by  draining  the  cavity  in  all 
those  cases  in  which  an  amount  of  exudation  is  expected  beyond  that  which 
will  immediately  be  re-absorbed.  Considerable  difference  of  opinion  exists  as 
to  the  relative  value  of  these  methods,  some  Surgeons  maintaining  that  if 
antiseptics  are  properly  used  drainage  is  scarcely  ever  required  ;  and  others 
that,  if  the  peritoneal  cavity  be  thoroughly  cleansed  before  closing  the  wound, 
and  drainage  be  efficiently  employed  if  necessary,  antiseptic  applications  are 
scarcely  required.  This  is  not  the  place  to  discuss  this  disputed  point.  It 
must,  however,  be  insisted  upon  that  the  thorough  removal  of  blood  and  other 
putrescible  matter  by  sponging  and  irrigation  is  of  primary  importance.  The 
great  value  of  antiseptics  in  abdominal  operations  cannot  be  doubted,  but  the 
introduction  of  powerful  chemical  irritants  into  the  peritoneal  cavity  must  be 
avoided.  The  irritation  produced  by  them  necessarily  causes  an  increased 
amount  of  exudation,  and  brings  about  just  the  condition  which  it  is  the 
object  of  the  Surgeon  to  avoid.  Antiseptics  are  of  the  gTeatest  value  in  pre- 
venting the  introduction  of  septic  matter  during  the  operation,  but  aU  fluids 
introduced  into  the  abdomen  for  purposes  of  irrigation,  should  be  as  little 
irritating  as  possible.  Drainage,  which,  to  say  the  least,  is  an  inconvenience, 
can  safely  be  dispensed  with  in  the  majority  of  cases.  The  introduction  of  a 
drainage  tube  is,  however,  a  wise  precaution  in  any  case  where  further 
effusion  of  blood  or  inflammatory  exudation  is  likely  to  occur  after  the 
operation. 
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Parotitis  is  a  somewhat  frcfjuent  sequence  of  operations  on  the  abdominal 
or  pelvic  viscera,  a  fact  for  which  it  is  difficult  to  suggest  any  reasonable 
explanation  (see  p.  GOO). 

Shock  is  a  common  cause  of  death  in  operations  upon  the  abdominal 
viscera.  It  probably  arises  chiefly  from  the  injury  done  to  the  large  sympa- 
thetic plexuses  in  connexion  with  these  parts,  whilst  the  exposure  of  the 
viscera  to  cold  and  the  loss  of  blood  doubtless  aggravate  it  in  many  cases. 

It  cannot  be  doubted,  however,  that  in  some  cases  death  is  ascribed  to 
shock  when  in  reality  it  results  from  septic  poisoning,  for  it  has  already  been 
pointed  out  the  posf-nwrtcm  evidences  of  peritonitis  are  often  little  marked, 
and  may  be  thought  insufficient  to  have  been  the  cause  of  death. 

Haemorrhage  is  necessarily  a  source  of  danger  in  many  cases,  but  it 
presents  nothing  requiring  special  consideration. 

The  following  are  the  general  rules  applicable  to  all  abdominal  operations : — 

1.  The  room  in  which  the  operation  is  to  be  performed  must  not  be  too 
cold,  especially  if  the  abdominal  cavity  is  to  be  widely  opened  and  the  viscera 
exposed.    The  most  favourable  temperature  is  65°  F. 

2.  In  those  cases  in  which  it  is  possible  to  do  so,  the  bowels  should  be 
thoroughly  emptied  by  the  use  of  purgatives  for  several  days  before,  and  an 
enema  on  the  day  of  the  operation. 

3.  In  all  operations  on  the  lower  half  of  the  abdomen  the  bladder  should  be 
emptied  by  a  catheter,  and  the  pubes  shaved. 

4.  The  patient  when  placed  upon  the  table  should  be  warmly  wrapped  up, 
lest  the  shock  be  increased  by  chilling  the  body.  The  limbs  and  chest  should 
be  completely  covered  with  sheets  of  cotton  wool,  loosely  applied  with 
bandages.  The  area  of  the  operation  should  be  surrounded  by  warm  carbolized 
towels. 

5.  The  instruments  and  sponges,  &c.,  and  the  hands  of  the  Surgeon  and 
his  assistants  must  be  cleaned  and  disinfected  with  carbolic  acid,  as  already 
described  (Vol.  I.  p.  ;)24).  During  the  operation  all  sponges  must  be  squeezed 
as  dry  as  possible,  lest  a  dangerous  amount  of  the  antiseptic  be  introduced 
into  the  peritoneal  cavity.  They  should  be  washed  in  warm  carbolic  lotion  to 
avoid  chilling  the  parts. 

6.  The  sponges  and  forceps  should  be  counted  by  the  Surgeon  before  and 
after  any  operation  in  which  they  are  used  inside  the  abdominal  cavity.  The 
nurse  should  be  directed  not  to  tear  up  any  of  the  sponges  during  the 
operation. 

7.  All  hfemorrhage  from  the  abdominal  wall  must  be  arrested  before  the 
peritoneum  is  opened. 

8.  If  during  the  operation  the  intestines  are  exposed,  they  should  be  held 
on  one  side,  and  retained  in  the  abdominal  cavity  by  a  large  flat  sponge. 
Should  they  be  exposed  externally,  as  in  operations  for  hernia,  intussusception, 
&c.,  or  escape  from  the  abdomen,  they  must  be  covered  with  a  sheet  of  gauze 
several  layers  thick,  wrung  out  of  a  warm  1  in  40  solution  of  carbolic  acid. 

0.  When  the  operation  is  completed,  if  the  abdominal  cavity  have  been 
opened  sufficiently  to  admit  the  hand,  it  may  be  cleaned  with  sponges  squeezed 
as  dry  as  possible  and  passed  into  the  most  dependent  parts  of  the  cavity,  one 
after  another,  until  they  return  quite  clean.  If  there  is  blood  or  pus  in  the 
cavity,  or  if  f?eces  or  urine  have  been  extravasated,  irrigation  through  a  soft 
india-rubber  tube  is  often  necessary.    A  warm  solution  of  boric  acid  (1  in  50) 
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may  be  used,  but  simple  water  or  0-6  per  cent,  salt  solution  sterilized  by  boil- 
ing and  then  cooled  to  about  100°  F.  is  probably  preferable.  Cleaning  the 
peritoneum  is  a  most  important  part  of  the  operation,  and  success  in  many 
cases  depends  to  a  great  extent  upon  the  thoroughness  with  which  it  is  done. 

10.  In  closing  the  wound,  the  deep  stitches,  which  should  be  of  carbolized 
silk,  must  include  the  peritoneum,  so  that  the  serous  surfaces  shall  be  brought 
closely  in  contact.  The  importance  of  this  in  securing  primary  union  was 
first  demonstrated  experimentally  by  Spencer  "Wells.  Deep  stitches  may 
be  passed  through  the  whole  thickness  of  the  abdominal  wall  about  three- 
quarters  of  an  inch  from  the  edge  of  the  wound  ;  both  ends  of  the  deep 
stitches  being  passed  from  within  the  abdomen  to  avoid  any  risk  of  puncturing 
the  intestine.  All  the  deep  stitches  must  be  passed  before  any  are  tightened, 
and  care  must  be  taken  while  this  is  being  done  not  accidentally  to  include  a 
knuckle  of  intestine  between  the  edges  of  the  wound  or  under  a  stitch.  After 
the  wound  has  been  brought  together,  finer  stitches  may  be  put  in  to  bring 
the  edge  of  the  skin  accurately  in  contact.  Some  Surgeons  prefer  to  suture 
separately  the  peritoneum,  the  muscles,  and  the  skin.  Treves  sutures  the 
peritoneum  with  a  continuous  stitch  of  fine  silk  and  then  brings  together  the 
other  layers  with  interrupted  sutures  of  silkworm  gut. 

11.  If  it  be  thought  necessaiy  to  drain  the  abdomen,  this  is  done  by  a  tube 
of  india-rubber  or  glass  passed  into  the  most  dependent  part  of  the  cavity  and 
brought  out  at  the  lowest  angle  of  the  wound.  The  tube  must  be  of  such 
size  that  all  fluid  shall  escape  readily  from  it.  Inefficient  drainage  is  worse 
than  none  at  all. 

12.  The  dressing  should  be  composed  of  some  efficient  antiseptic  material. 
If  the  wound  is  completely  closed,  a  thin  layer  of  dressing  is  sufficient.  If  it 
be  drained,  a  thicker  mass  must  be  applied  to  absorb  the  discharge.  In 
operations  involving  the  anterior  wall  of  the  abdomen,  the  dressing  is  most 
conveniently  kept  in  place  by  a  broad  band  of  strapping,  which  at  the  same 
time  supports  the  abdomen. 

1.8.  After  most  abdominal  operations  the  patient  should  be  kept  without 
food  for  from  twenty-four  to  forty-eight  hours,  or  in  some  cases  even  longer. 
A  small  quantity  of  iced  soda-water  or  barley-water  may  be  given  to  allay 
thirst.  If  the  condition  of  the  patient  makes  it  necessary  to  give  food, 
chicken-broth  or  iced  milk  and  soda-water  is  the  best,  given  in  small  quantities 
at  intervals  of  about  two  hours.  Small  nutritive  enemata  are  often  useful. 
In  operations  involving  the  intestine,  opium  is  often  necessary  to  prevent 
peristaltic  movement,  but  it  should  be  avoided  as  far  as  possible.  If  the 
abdomen  become  distended  with  flatus  small  doses  of  cajeput  and  peppermint 
may  be  given  ;  and  much  relief  can  often  be  afforded  by  passing  a  rectal  tube, 
and  thus  allowing  the  gas  to  escape. 

In  all  abdominal  operations  success  will  greatly  depend  on  minute  attention 
to  details.  The  operation  must  be  carefully  considered  and  planned  before- 
hand, and  everything  that  can  possibly  be  required  must  be  at  hand.  At  the 
end  of  a  severe  operation  in  this  region,  the  patient  is  often  suffering  greatly 
from  shock,  perhaps  hovering  between  life  and  death,  and  a  little  needless 
delay  from  not  having  everything  ready  the  moment  it  is  wanted,  an 
unnecessary  exposure  of  the  intestines  for  want  of  a  proper  flat  sponge  to 
retain  them,  or  a  failure  in  some  other  minor  detail,  may  just  turn  the  scale, 
against  him. 
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HERNIA. 

By  Hernia,  in  its  widest  sense,  is  meant  the  displacement  of  an  organ  from 
the  cavity  in  which  it  is  naturally  contained,  by  being  protruded  through  an 
abnormal  or  accidental  opening  in  its  walls  ;  when,  however,  it  escapes  through 
one  of  the  natural  outlets  of  the  part,  it  is  not  considered  hernial.  Thus,  the 
protrusion  of  the  brain  through  an  aperture  in  the  cranium,  or  of  the  lung 
through  one  in  the  thoracic  walls,  or  of  a  portion  of  intestine  through  the  abdo- 
minal parietes,  is  termed  a  hernia  of  the  organ  ;  but  the  descent  of  the  bowel 
through  the  anus  does  not  come  under  this  designation.  Here,  however,  we 
have  to  consider  only  the  hernial  protrusions  that  occur  from  the  abdomen. 

A  hernia  may  occur  at  almost  any  part  of  the  abdominal  wall  ;  though  it  is 
far  more  liable  to  do  so  in  some  situations  than  in  others,  being  commonly 
met  with  at  those  points  where  the  muscular  and  tendinous  structures  are 
weakened  to  allow  the  passage  of  the  spermatic  cord  in  the  male,  and  of  the 
round  ligament  in  the  female  ;  or  for  the  transmission  of  the  large  vessels  to 
the  lower  extremity.  Hence  the  inguinal  and  crural  canals  are  the  common 
situations  of  this  disease.  It  may,  however,  occur  elsewhere,  as  at  the  umbili- 
cus, the  thyroid  foramen,  the  sciatic  notch,  in  the  vagina,  the  perinseum, 
through  the  muscular  portions  of  the  abdominal  wall,  the  diaphragm,  &c. 

Structure  of  a  Hernia. — In  whatever  situation  it  occurs,  a  hernia  is 
composed  of  a  Sac  and  its  Contents. 

The  Sac  is  the  prolongation  of  that  portion  of  the  peritoneum  which  corre- 
sponds to  the  aperture  through  which  the  hernia  protrudes.  It  is  in  all  cases 
composed  of  a  neck  and  a  hodij. 

The  Neck  is  usually  narrowed,  though  in  some  old  hernise  it  becomes 
wide  and  expanded  ;  it  is  commonly  short,  consisting  indeed  of  a  sudden 
constriction  of  the  sac  in  this  situation,  as  happens  in  many  forms  of  femoral 
hernia  ;  but  in  other  cases  it  is  elongated  and  narrowed.  The  neck  of  the 
hernial  sac  usually  becomes  greatly  thickened  and  of  an  opaque  colour,  by  the 
growth  of  fibroid  tissue  in  or  upon  it  from  the  irritation  to  which  it  has  been 
subjected  by  the  pressure  of  the  hernial  tumour  or  the  truss,  by  the  incorpora- 
tion of  the  subserous  areolar  tissue  lying  externally  to  it,  or  by  the  puckering 
together  of  its  folds,  which  have  been  compressed  in  the  aperture. 

The  Body  of  the  sac  is  usually  globular  or  pyriform,  sometimes  elongated 
and  cylindrical ;  it  may  vary  from  the  size  of  a  cherry  to  a  tumour  as  large 
as  the  head.  When  recent,  it  is  usually  thin  and  transparent,  though  in  some 
cases  it  becomes  greatly  thickened  and  almost  laminated  in  structure  ;  this  is 
especially  the  case  in  old  femoral  hernise.  In  other  instances,  however,  it 
becomes  thinned  and  atrophied  as  the  tumour  expands,  so  that  the  contents 
become  visible  through  it.  This  is  especially  the  case  in  old  umbilical  hernise, 
in  which  I  have  seen  it  as  thin  as  the  finest  gold-beater's  skin. 

The  sac,  though  usually  forming  a  perfect  covering  to  the  hernial  contents, 
occasionally  constitutes  but  a  partial  investment  to  them,  more  particularly 
in  such  organs  as  the  bladder,  which  are  partially  uncovered  by  peritoneum. 
In  other  instances  it  may  be  ruptured,  or  altogether  wanting.  The  sac  is 
absent  when  the  hernia  occurs  as  the  result  of  a  wound,  injury,  or  abscess  of 
the  abdominal  wall.  In  some  instances  the  sac  maybe  absent  in  csecal  and  in 
umbilical  herniaj.  j\Iore  rarely  a  double  hernial  sac  is  met  with,  one  being 
protruded  mto  or  placed  behind  the  other.    There  are  instances  of  three  sacs 
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occurring  together  ;  and  Astley  Cooper  relates  a  case  in  which  six  were  met 
with  in  the  same  person. 

The  abdominal  parietes  outside  the  sac  undergo  important  changes.  The 
aperture  through  which  the  hernia  protrudes  usually  becomes  circular  ;  after 
a  time,  indurated  and  rounded  at  the  edge,  and  considerably  enlarged  ;  when 
situated  in  the  movable  portions  of  the  abdominal  wall,  as  in  the  inguinal 
region,  it  becomes  displaced  in  old  hernife,  being  di'agged  down  by  the  weight 
of  the  protrusion,  usually  towards  the  mesial  line.  The  subserous  areolar 
tissue  always  becomes  greatly  thickened,  often  indurated,  so  as  to  constitute 
one  of  the  densest  investments  of  the  sac,  and,  in  some  cases  of  old  hernia, 
closely  to  resemble  omentum.  The  more  superficial  structures,  such  as  the 
integument  and  fascia,  are  much  elongated  and  stretched  ;  often  tense,  but  not 
unfrequently  hanging  in  folds  ;  they  are  usually  thinned,  but,  if  a  truss  have 
been  long  worn,  they  become  thickened  and  condensed  by  the  pressure  of  the  pad. 

Contents. — The  contents  oi  the  sac  vary  greatly  ;  every  viscus  except  the 
pancreas  having  been  found  in  a  hernial  tumour.  Most  frequently  a  portion 
of  the  Small  I?itestine,  more  particularly  of  the  ileum,  is  protruded,  constituting 
the  form  of  hernia  called  Enterocele.  The  quantity  of  intestine  within  the 
sac  may  vary  from  a  small  section  of  the  calibre  of  the  gut,  the  whole  diameter 
not  being  included,  to  a  coil  several  feet  in  length  with  its  attached  mesentery. 
After  a  portion  of  gut  has  once  descended,  the  protrusion  tends  to  increase, 
until,  as  in  some  large  and  old  hernise,  the  greater  portion  of  the  intestine  has 
been  known  to  lie  in  the  sac.  The  Larije  Intestine  is  less  often  found  in  a 
hernia,  though  the  caecum  is  not  uncommonly  met  with.  When  intestine  has 
been  long  protruded,  it  usually  becomes  thickened,  narrowed,  greyish  on  the 
surface,  and  more  or  less  deranged  in  its  functions.  The  corresponding 
mesentery  becomes  thickened,  hypertrophied,  and  vascular. 

Omentum  is  often  found  in  hernial  sacs,  together  with  intestine  ;  but  is  not 
unfrequently  met  with  alone,  constituting  Epiplocele.  After  having  been 
protruded  for  some  time  it  becomes  thickened,  brawny,  and  laminated,  losing 
its  ordinary  texture,  and  becoming  indurated.  Its  veins  usually  assume  a 
somewhat  varicose  condition  ;  and  the  mass  of  omentum  becomes  pyramidal 
in  form,  the  apex  being  upwards  at  the  abdominal  aperture,  and  tlie  base 
below,  broad  and  expanded.  In  some  cases  it  can  be  unfolded  ;  in  others,  it 
is  matted  together  into  a  solid  mass.  Occasionally  apertures  form  in  it,  through 
which  a  coil  of  intestine  may  protrude,  thus  becoming  strangulated  within  the 
sac.  In  other  instances,  cysts  are  met  with  in  it  containing  fluid.  When  both 
intestine  and  omentum  are  present,  the  hernia  is  termed  an  Entero-epiplocele ; 
and  in  these  circumstances  the  omentum  descends  in  front  of  and  occasionally 
envelops  the  intestine.  Besides  these,  the  ordinary  contents  of  hernias,  the 
stomach,  liver,  spleen,  c«cum,  sigmoid  flexure  of  the  colon,  bladder,  uterus, 
and  ovaries,  have  all  been  found  in  them.  In  a  case  described  by  Scanzoni, 
the  gravid  uterus  and  ovaries  were  enclosed  in  the  sac  of  an  inguinal  hernia. 

Adhesions  commonly  form  within  the  sac  in  old-standing  cases.  These  may 
take  place  between  the  contained  viscera  merely,  as  between  two  coils  of  intestine, 
or  between  these  and  the  omentum  ;  or  they  may  form  between  the  wall  of  the 
sac  and  its  contents,  either  by  broad  bands,  or  else  by  bridging  across  from  one 
side  to  the  other,  and  enclosing  a  portion  of  the  viscera.  In  recent  cases  these 
adhesions  are  soft,  and  may  readily  be  broken  down  ;  but  when  of  longer  dura- 
tion, they  are  often  very  dense,  and  are  especially  firm  about  the  neck  of  the  sac. 
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Besides  the  viscera,  the  hernial  sac  always  contains  a  certain  quantity  of 
fluid.  In  most  cases,  this  is  in  but  small  quantity  ;  but  in  some  instances, 
when  the  sac  is  inflamed,  or  the  hernia  strangulated,  a  very  considerable 
amount  is  met  with  ;  I  have  seen  as  much  as  a  pint  escape  fi-om  a  large 
hernia  in  an  old  man.  In  strangulated  or  inflamed  hernia,  it  is  generally  of  a 
reddish  colour,  though  clear  and  transparent. 

Hydrocele  of  the  Hernial  Sac. — In  some  instances  the  fluid  becomes 
collected  in  a  kind  of  cyst  within  the  sac,  formed  by  the  omentum  contracting 
adhesions  to  its  upper  part  and  leaving  space  below  for  the  fluid  to  collect  ; 
this  condition,  represented  in  the  annexed  drawing  (Fig.  794),  has  been  called 
Hijdrocele  of  the  Hernial  Sac,  and  is  somewhat  rare.  The  fluid  is  often  ia 
considerable  quantity  ;  in  a  case  which  I  once  tapped,  nearly  three  pints  of 
dark-brown  liquid  had  accumulated. 

If  we  limit  the  term  hijdrocele.  of  the  hernial  sac  to  those  cases  in  which 
there  is  a  slow  and  gradual  accumulation  of  fluid  at  the  bottom  of  an  old 
hernial  sac,  which  has  been  cut  off  from  all  communication  with  the 
peritoneum  by  the  adhesion  of  intestine  or  omentum 
to  the  upper  part  and  neck,  it  must  be  considered  a 
rare  disease  ;  and  but  few  cases  are  recorded  by  surgical 
writers.  Curling,  in  his  work  on  the  Testis,  states 
that  he  had  seen  only  one  case  ;  and  the  only  others 
with  which  I  am  acquainted,  besides  one  that  occurred 
in  my  own  practice,  are  two  related  by  Pott,  two  by 
Pelletan,  one  by  Boyer,  and  one  by  Lawrence.  This 
disease  must  not  be  confounded  with  the  accumulation 
of  fluid,  in  whatever  quantity,  in  strangulated  hernias, 
or  in  hernial  sacs  that  communicate  with  the  peritoneal 
cavity.  Its  distinguishing  feature  is  the  accumulation 
of  fluid  in  a  part  of  the  sac  that  has  been  cut  off  from 
all  communication  with  the  cavity  of  the  peritoneum. 

An    Accumulation   of   Ascitic   Fluid   in   a  7,14  _jj,ar;ram  ot 

Hernial  Sac  may  occur  when  hernia  is  complicated     Hydrocele  of  Hernial  sac. 
with  ascites.    In  one  case  of  this  kind  which  occurred 

in  my  practice,  the  hernia,  which  was  femoral,  in  a  woman,  was  very  tightly 
strangulated,  as  large  as  a  shaddock,  very  tense,  with  distinct  fluctuation  ;  the 
skin  covering  it  being  much  stretched,  this  was  peculiarly  evident.  On 
opening  the  sac,  fluid  flowed  in  a  jet,  as  if  a  hydrocele  had  been  punctured, 
and  about  four  inches  of  strangulated  gut  were  found  lying  at  the  bottom  of 
the  sac.  After  division  of  the  stricture,  serous  fluid  in  large  quantity  continued 
to  drain  from  the  peritoneal  cavity  for  several  hours  after  the  operation. 

A  rapid  Accumulation  of  Pluid  in  a  Hernial  Sac  which,  has  been 
obliterated  at  its  neck  is  occasionally  met  with,  chiefly  in  the  femoral 
region,  though  occasionally  also  in  the  inguinal.  A  case  of  this  kind  occurred 
not  long  ago  in  University  College  Hospital.  The  patient,  a  middle-aged 
woman,  was  suddenly  seized  with  pain  in  the  abdomen,  and  bilious  vomiting. 
On  examining  the  groin  a  tense  rounded  tumour  was  found  in  the  region  of  a 
femoral  hernia.  It  was  free  from  tenderness  and  fluctuated  indistinctly.  On 
cutting  down  upon  it,  it  was  found  to  be  an  old  hernial  sac  distended  with 
clear  serous  fluid,  but  without  solid  contents.  While  examining  the  ring  the 
adhesions  at  the  neck  of  the  sac  gave  way,  and  the  finger  slipped  into  the 
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abdominal  cavity.  The  vomiting  and  pain  proved  to  have  been  nothing 
more  than  an  ordinary  "  bilious  attack,"  and  the  patient  speedily  recovered. 

Iioose  Foreign  Bodies  have  occasionally  been  met  with  inside  hernial 
sacs.  They  are  usually  rounded,  smooth,  and  firm,  varying  in  size  from  a  pea 
to  a  chestnut  ;  and  are  mostly  single.  On  section,  they  are  found  to  consist 
of  a  fatty  central  nucleus  with  a  laminated  fibrous  envelope,  usually  of  con- 
siderable thickness.  They  are  apparently  composed  of  one  of  the  api^endices 
epijiloi'cse,  which  has  become  detached,  fallen  loose  into  the  peritoneal  cavity, 
and  become  enveloped  in  fibrinous  layers. 

Signs  of  Hernia. — The  signs  of  hernia,  though  varying  considerably 
according  to  the  contents  of  the  sac  and  the  condition  in  which  it  is  placed, 
present  in  all  cases  many  points  in  common.  There  is  an  elongated  or 
rounded  tumour  at  one  of  the  usual  abdominal  apertures,  broader  below  than 
above,  where  it  is  often  narrowed  into  a  kind  of  neck.  The  swelling  usually 
increases  in  size  when  the  patient  stands,  holds  his  breath,  coughs,  or  makes 
any  forcible  muscular  exertion.  It  can  be  pushed  back  into  the  abdomen  on 
pressure,  slipping  away  suddenly  from  under  the  hand.  As  this  takes  place,  if 
intestine  is  present,  a  characteristic  gurgle  is  heard  and  felt.  It  usually  goes 
back  readily  if  the  patient  lie  down,  but  reappears  when  he  stands  up.  On 
coughing,  a  strong  and  distinct  impulse  may  be  felt  in  it. 

When  the  hernia  is  altogether  Intestinal,  it  is  usually  smooth,  gurgling 
when  pressed  upon,  sometimes  tympanitic  and  rumbling,  and  resonant  on 
percussion.  It  may  be  returned  into  the  cavity  of  the  abdomen  with  a  distinct 
slip  and  gurgle ;  it  has  a  well-marked  impulse  on  coughing,  and  is  usually 
accompanied  by  various  dyspeptic  symptoms,  often  with  much  dragging 
uneasiness.  Omental  Hernia  is  usually  soft  and  doughy,  returning  slowly 
on  pressure  into  the  abdomen,  feeling  irregular  on  the  surface,  and  having  an 
ill-defined  outline.  It  occurs  most  frequently  on  the  left  side,  and  is  rare  in 
infants,  in  whom  the  omentum  is  short.  In  Entero-epiplocele  there  is  a 
combination  of  the  two  conditions  and  their  signs  ;  but  these  are  usually  so 
uncertain,  that  few  Surgeons  care  to  predict  before  opening  the  sac  what  the 
probable  nature  of  the  contents  may  be. 

Caecal  Hernia  usually  occurs  on  the  right  side,  but  the  csecum  has  been 
known  to  be  present  in  a  femoral  or  inguinal  hernia  of  the  left  side. 
Treves  has  conclusively  shown  that  the  view  which  was  at  one  time  held  that 
hernia  of  the  caecum  is  usually  devoid  of  a  sac  is  not  true.  A  complete  sac  is 
in  fact  usually  jjresent,  and  this  was  so  in  all  but  two  of  fifteen  cases  collected 
by  Treves.  In  the  remaining  two  cases  no  sac  was  present,  and  a  case  of 
caecal  hernia  without  a  peritoneal  covering  has  lately  been  recorded  by 
"W,  E.  Bennett.  In  such  cases  the  peritoneum  is  supposed  to  be  stripped  fi-om 
the  bowel  as  the  latter  descends  into  the  hernia.  When  the  sac  is  partially  or 
completely  absent  the  hernia  is  irreducible.  When  the  hernia  is  large,  and 
only  partially  invested  by  serous  membrane,  a  sac  usually  exists  at  its  upper 
aspect,  into  which  a  portion  of  small  intestine  may  fall,  and  which  may  in  some 
cases  constitute  a  second  hernia  lying  above  or  before  the  caecal  one,  which 
will  be  found  situated  at  the  posterior  wall  when  this  hernial  pouch  is  opened. 
Strangulated  hernia  of  the  ca3cum  has  several  times  been  met  with  in  infants. 

Hernia  of  the  Bladder  or  Cystocele  is  very  rare,  and  is  usually  par- 
tially or  completely  devoid  of  a  peritoneal  investment.  South  states  that  there 
is  a  preparation  at  St.  Thomas's  Hospital,  in  which  the  fundus  of  the  bladder, 
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with  its  peritoneal  covering,  has  passed  into  a  distinct  sac.  In  some  instances 
the  cystocele  is  accompanied  by  an  enterocele.  This  hernia  is  always  irredu- 
cible, is  attended  with  a  good  deal  of  difficulty  in  urinating,  with  varying 
tension,  according  to  the  quantity  of  fluid  contained  ;  by  squeezing  it,  urine 
may  be  forced  out  through  the  urethra,  and  fluctuation  has  been  felt  in  it. 
Urinary  calculi  have  been  formed  in  the  tumour,  and  have  been  removed  by 
incision  through  the  scrotum,  or  have  ulcerated  out. 

Causes. — The  causes  of  hernia  are  usually  sufficiently  well  marked.  In  some 
instances  the  disease  is  congenital,  arising  from  preternatural  patency  of  the 
abdominal  apertures  ;  in  other  cases,  it  occurs  at  a  later  period  of  life,  in  con- 
sequence of  some  forcible  ejf'ort,  as  lifting  a  heavy  weight,  jumping,  coughing, 
straining  at  stool,  or  passing  urine  through  a  tight  stricture.  Such  causes  as 
these  act  especially  in  tall  and  delicate  people,  particularly  in  those  who  have 
a  natural  disposition  to  weakness  or  bulging  of  the  groins.  The  displacement 
of  the  abdominal  viscera  by  a  grarid  uterus  will  also  occasionally  give  rise  to 
the  disease.  Hernia  frequently  results  from  a  combination  of  causes  :  thus, 
if  an  aged  person  of  feeble  build,  or  whose  abdominal  apertures  are  patent  in 
consequence  of  rather  sudden  emaciation,  make  a  violent  effort,  a  hernial  pro- 
trusion is  very  apt  to  occur. 

The  view  that  elongaLiojiLof  -the  mesentery  is  an  important  cause  of  hernia 
has  been  supported  by  many  writers,  but  has  been  more  or  less  generally  aban- 
doned. It  must,  however,  be  mentioned  that  a  modification  of  this  theory 
has  lately  been  suggested  by  Lockwood,  who  finds  that  in  some  cases  the 
attachment  of  the  mesentery  is  lower  than  natural,  although  no  elongation  of 
the  mesentery  itself  exists.  Lockwood  is  of  opinion  that  this  "  prolapse  of  the 
mesentery  "  gives  rise  to  a  flattening  of  the  abdomen  above  the  umbilicus  and 
a  bulging  below  it. 

Amongst  the  most  frequent  Predisposing  Causes  of  hernia,  are  sex,  age, 
and  occupation. 

Sex. — Men  are  more  liable  to  this  disease  than  women,  in  the  proportion 
of  alJout  4  or  5  to  1.  Thus,  according  to  Malgaigne,  in  France,  one  man  in 
thirteen  and  one  woman  in  fifty-two  are  the  subjects  of  hernia.  But,  though 
men  are  more  generally  liable  to  hernia  than  women,  they  are  less  so  to  certain 
forms  of  the  disease,  especially  to  the  femoral  and  umbilical.  It  is  to  the 
inguinal  that  they  are  particularly  subject.  According  to  Lawrence,  out  of 
83,584  patients  who  applied  to  the  City  of  London  Truss  Society,  67,798  were 
males  and  15,78G  females.  Of  4o,214  applicants  at  the  same  institution  during 
the  eight  years  18GU-18G7,  30,101  were  males  and  7,053  females.  Of  these, 
34,788  males,  and  3,085  females  had  inguinal  hernia  ;  1,373  males,  and  3,968 
females  had  femoral  hernia. 

_Age-^exercises  a  very  material  influence  upon  the  frequency  of  hernia.  Mal- 
gaigne, who  carefully  investigated  this  subject,  found  that  in  infancy  the 
disease  is  sufficiently  common,  owing  to  the  prevalence  of  congenital  inguinal 
and  umbilical  hernias  at  this  period  of  hfe  ;  and  that,  in  the  first  year  after 
birth,  hernia  occurs  in  the  proportion  of  1  in  every  21  children.  It  then  goes 
on  decreasing  in  frequency,  there  being  1  in  29  at  the  second  year  ;  1  in  37 
at  the  third  year  ;  until,  at  the  thirteenth  year,  it  has  fallen  to  1  in  77. 
Shortly  after  this,  its  frequency  begins  to  rise  again,  and  then  go^s  on  pro- 
gressively increasing  until  the  close  of  life  :  thus,  at  the  21st  year,  there  is  1 
case  in  32  ;  at  the  28th  year,  1  in  21  ;  at  the  35th,  1  in  17  ;  at  the  40th,  1 
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in  9  ;  at  50,  1  in  6  ;  from  60  to  70,  1  in  4  ;  and  from  70  to  7"),  1  in  3.  In 
women,  according  to  Malgaigne,  hernia  most  frequently  occurs  from  the  20th 
to  the  50th  years.  Malgaigne's  figures  give  the  ages  of  the  patients  when 
they  came  under  his  observation.  Kingdon  has  investigated  the  question  of 
the  ages  at  which  the  hernia  commenced.  He  states  that  out  of  9,296  cases, 
5,659,  or  60-8  per  cent.,  had  commenced  before  35,  and  3,637,  or  39-2  per 
cent.,  after  that  age.  The  tendency  to  hernia  is  often  hereditary,  and  con- 
genital hernia  is  common  in  the  children  of  hernial  parents.  Some  races  of 
men  are  less  subject  to  hernia  than  others.  Thus,  except  the  ventral  form,  it 
is  less  frequent  in  the  negro  than  in  the  white  man. 

Occupation. — Those  occupations  in  which  the  individual  is  exposed  to 
violent  muscular  efforts,  more  particularly  of  an  intermitting  character,  pre- 
dispose to  the  occurrence  of  hernia  ;  and  in  these  employments  the  tendency 
to  the  disease  is  often  increased  by  the  injurious  habit  of  wearing  tight  girths 
or  belts  round  the  waist,  which,  by  constricting  the  abdomen,  throw  the  whole 
pressure  of  the  abdominal  contents  upon  the  inguinal  regions.  Hernia  is  also 
common  in  men  such  as  railway  drivers,  cavalry  soldiers,  and  artillery-men, 
exposed  to  much  jolting  in  the  upright  or  nearly  upright  position. 

Other  Causes. — It  is  probable  also  that  hernia  is  predisposed  to  by  the 
height  of  the  seats  of  water-closets  in  common  use.  In  the  natural  position 
assumed  by  man  in  defsecation  the  femoral  and  inguinal  rings  and  the  lower 
part  of  the  abdomen  are  supported  by  the  flexed  thighs,  whereas  on  the 
ordinary  water-closet  seat  the  thighs  are  not  flexed  much  beyond  a  right  angle, 
and  the  support  is  consequently  much  less  perfect.  The  frequency  with  which 
hernia  appears  for  the  first  time  or  becomes  strangulated  during  defaecation 
would  lend  some  support  to  this  view.  Habitual  constipation  is  a  predisposing 
cause  in  many  cases.  Eapid  emaciation  from  any  cause  is  not  unfi'equently 
followed  by  a  hernial  protrusion. 

Conditions  presented  by  Hernia. — The  conditions  in  which  a  hernia 
may  be  found  are  very  various,  and  entail  corresponding  differences  in  the 
result  and  treatment  of  the  afifection.  When  first  formed,  most  hernise  may 
be  said  to  be  hicompUte,  being  for  a  time  retained  within  the  orifice  of  the 
canal  through  which  they  eventually  protrude.  When  they  have  passed  alto- 
gether beyond  the  abdominal  walls,  they  are  said  to  be  Com2)lete  ;  and  this  is 
the  condition  in  which  they  are  usually  presented  to  the  Surgeon.  A  hernia 
may  also  be  Reducible,  Irreducible,  or  Strangidated. 

UBDUCIBLE  HERNIA. 

A  hernia  is  commonly  at  first  Reducible ;  that  is  to  say,  it  may  readily  be 
pushed  back  into  the  cavity  of  the  abdomen,  protruding  again  when  the 
patient  stands  up,  holds  his  breath,  or  makes  any  exertion,  and  having  a  dis- 
tinct and  forcible  impulse  on  coughing.  Though  the  contents,  in  these  cases, 
are  reducible,  the  sac  is  not ;  it  almost  immediately  contracts  adhesions  to 
the  areolar  tissue,  by  which  it  is  firmly  fixed  in  its  new  situation  ;  though 
in  some  cases,  as  will  be  seen  hereafter,  it  may  be  pushed  back. 

The  question  as  to  whether  a  hernia  is  of  recent  origin  or  of  old  standing 
sometimes  presents  itself  in  medico-legal  practice.  In  determining  this  the 
following  points  deserve  attention  : — 1.  A  recent  hernia  resulting  from  injury 
is  attended  with  pain — usually  severe — from  laceration  of  the  structures  of  the 
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abdominal  wall.  When  direct  inguinal  or  femoral,  it  may  be  small,  but 
when  oblique  inguinal  or  ventral,  it  is  often  large  and  rounded,  the  aperture 
through  which  it  protrudes  being  irregular  and  wide.  3.  The  margins  of  the 
aperture  in  an  old  hernia  are  more  rounded  than  in  one  of  recent  formation. 
4.  Recent  hernije  are  more  often  intestinal,  not  omental.  5.  They  are  readily 
reducible  ;  whilst  old  herniae  are  frequently  irreducible  in  whole  or  in  part,  and 
omental.  G.  After  reduction  the  sac  of  a  recent  hernia  when  rolled  between 
the  fingers  will  feel  thinner  and  softer  than  that  of  an  old  one.  7.  Strangu- 
lation may  occur  at  the  moment  of  protrusion  of  a  hernia.  Hence,  although 
more  frequent  in  old  than  in  recent  herniEe,  its  existence  does  not  prove  the 
hernia  to  be  old.  s.  In  old  hernia,  if  the  patient  has  worn  a  truss,  there  will 
usually  be  signs  of  pressure,  or  of  chafing  of  the  skin. 

Application  of  Truss. — In  the  Treatment  of  a  reducible  hernia,  the  object 
is  to  retain  the  protrusion  within  the  cavity  of  the  abdomen.  In  order  to  do 
this,  the  patient  must  be  provided  with  a  truss,  adapted  to  the  particular 
nature  of  the  hernia.  In  umbilical  and  ventral  ruptures,  an  elastic  belt  and 
pad  may  most  conveniently  be  used.  In  selecting  the  truss,  care  should  be 
taken  that  the  spring  be  of  proper  strength,  adapted  to  the  size  and  power  of 
the  individual ;  and  that  it  be  properly  shaped,  so  that  it  does  not  touch  any 
part  of  the  abdominal  wall,  but  merely  bears  upon  the  points  of  pressure  and 
counter-pressure.  The  pad  should  be  convex,  firmly  stuffed,  and  of  sufficient 
size  to  press,  not  only  upon  the  external  aperture,  but  upon  the  whole  length  of 
the  ca,nal.  Before  applying  the  truss,  the  hernia  must  be  reduced,  by  placing 
the  patient  in  the  recumbent  position,  relaxing  the  muscles  by  bending  the  thigh 
upon  the  abdomen,  and  pressing  the  tumour  back  in  the  proper  direction  ;  the 
truss  should  then  be  put  on,  and  worn  during  the  whole  of  the  day  ;  indeed, 
the  patient  should  never  be  allowed  to  stand  without  wearing  it.  At  night,  it 
may  either  be  left  off  altogether,  or  a  lighter  one  applied.  The  patient  should 
be  provided  with  a  "bathing"  truss,  that  is,  a  truss  covered  with  india-rubber, 
so  as  to  resist  the  action  of  the  water.  It  is  well  that  the  ordinary  truss  be 
covered  with  linen,  so  that  the  leather  may  be  kept  clean,  and  unstained  by 
perspiration  and  the  spring  free  from  rust.  In  some  cases,  the  skin  becomes 
irritated  by  the  pressure  of  the  pad  ;  in  these  circumstances,  an  elastic  air- 
cushion  may  be  used,  or  the  parts  subjected  to  pressure  may  be  well  washed 
with  spirit  lotion  and  a  dusting  powder  used.  The  truss  may  be  known  to  fit 
by  testing  it  in  the  following  way  :  The  patient  should  be  made  to  sit  down 
on  the  edge  of  a  chair,  and  then,  extending  his  legs,  opening  them  widely,  and 
bending  the  body  forwards,  cough  several  times.  If  the  hernia  do  not  now 
slip  down  behind  the  pad,  we  may  be  sure  that  the  truss  is  efficient,  and  will 
keep  the  rupture  up  in  all  ordinary  circumstances. 

It  is  the  Surgeon's  duty  to  tell  the  instrument-maker  what  form  of  truss 
is  required,  and  to  see  that  the  instrument  fulfils  its  object.  It  is  always 
better  for  the  instrument-maker  to  see  the  patient  and  measure  him  for  the 
truss,  but  in  country  practice  this  is  often  impossible,  and  the  Surgeon  must 
then  measure  the  patient  himself  aud  order  the  required  instrument.  The 
most  important  measurement  is  the  circumference  of  the  pelvis  taken  midway 
between  the  crest  of  the  ilium  and  the  trochanter  major.  Most  instrument- 
makers  say  that  this  is  all  they  require  ;  but  to  ensure  accuracy,  it  is  better  to 
send  also  the  exact  measurement  in  the  line  in  which  the  truss  will  lie,  com- 
mencing at  the  centre  of  the  ring,  aud  passing  round  the  pelvis  midway 
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between  the  crest  of  the  ilium  and  the  trochanter,  and  terminating  at  the  ring- 
again.  The  Surgeon  must  also  inform  the  instrument-maker  of  the  nature  of 
the  hernia,  the  side  on  which  it  is  situated,  the  size  of  the  ring,  the  age,  sex, 
and  physical  power  of  the  patient.  It  must  also  be  stated  if  his  occupation  is 
such  as  to  necessitate  a  spring  of  more  than  ordinary  strength. 

Radical  Cure  of  Hernia. — Various  means  have  been  devised  in  order  to 
eifect  the  radical  cure  of  a  reducible  hernia.  The  only  plan  that  is  perfectly 
free  from  danger  is  the  compression  of  a  well-made  truss.  In  this  way,  not 
unfrecjuently,  the  hernige  of  infants  become  radically  cured  ;  the  same  result, 
however,  seldom  occurs  at  a  more  advanced  period  of  life.  In  order  that 
compression  in  this  way  may  succeed,  it  is  necessary  that  it  should  be  applied 
not  only  to  the  external  aperture  through  which  the  rupture  escapes,  but  to 
the  whole  of  the  canal.  It  must  also  be  continued  for  a  very  considerable  time, 
at  least  a  year  or  two  ;  and  care  should  be  taken  that  during  the  treatment  the 
rupture  is  not  allowed  to  descend.  Every  time  it  comes  down,  any  good  that 
may.have  been  derived  is  necessarily  done  away  with,  and  the  treatment  has 
to  begin,  as  it  were,  anew.  Eadical  cure  of  a  hernia  by  truss-pressure  can  be 
effected  only  in  those  cases  in  which  the  abdominal  aperture  has  been  left 
congenitally  weak  or  open.  Hence  it  can  be  hoped  for  only  in  children  and 
very  young  adults,  and  only  in  those  two  congenital  forms  of  hernia — the 
umbilical  and  the  inguinal.  The  continued  pressure  of  the  truss  in  these 
cases  seems  to  determine  the  adhesive  processes  necessary  for  the  closure  of  the 
aperture.  After  the  cure  is  supposed  to  have  been  effected  in  this  way,  the 
truss  must  be  worn  for  a  very  considerable  length  of  time,  lest  by  any  violent 
movement  the  rupture  be  forced  down  again. 

Of  the  various  Operations  which  have  been  devised  for  the  radical  cure  of 
hernia,  the  only  one  which  is  practised  at  the  present  day  is  the  02Kn,  method. 
This  consists  in  exposing  the  sac  by  an  incision,  ligaturing  the  neck,  and  in 
many  cases  removing  the  body,  of  the  sac,  and  finally  closing  the  aperture 
through  which  the  hernia  has  escaped  with  sutures.  This  method  is  very 
ancient,  and  was  frequently  applied  to  inguinal  hernife  in  the  middle  ages 
either  by  surgeons  or  by  travelling  quacks.  It  fell  into  disrepute,  however, 
owing  to  the  mortality  that  attended  it  until  the  introduction  of  the  antiseptic 
method  of  treating  wounds  robbed  it  of  the  greater  part  of  its  dangers.  In 
1871  Lister  reported  two  cases  in  which  he  had  cut  down  upon  a  hernial  sac 
and  closed  the  opening  with  cat-gut  sutures,  but  this  method  of  operating  was 
found  to  be  uncertain  in  its  results.  Since  then  Annandale,  Banks,  Czerny, 
Macewen,  Ball,  and  many  others  have  introduced  modifications  and  improve- 
ments which  have  rendered  the  operation  both  safe  and  effectual. 

Of  the  methods  which  have  been  entirely  abandoned  may  be  mentioned  : — 
1.  That  which  aims  at  obliterating  the  neck  of  the  sac  by  the  introduction 
of  caustics,  by  scarification,  by  puncture,  or  by  injection  of  iodine  ;  2.  Plugging 
the  hernial  aperture  by  the  invagination  of  the  sac  and  the  subcutaneous  tissue 
into  it  ;  and  3.  The  subcutaneous  introduction  of  wire,  silk,  or  other  liga- 
tures to  invaginate  the  sac  and  subcutaneous  areolar  tissue  and  to  close  the 
rinar.  The  ineffectual  and  dangerous  character  of  the  first  of  these  methods 
is  obvious,  whilst  the  only  advantage  which  the  others  at  one  time  possessed 
was  that  they  did  not  involve  the  dangers  of  an  open  wound. 

Failure  must  occasionally  occur  after  operations  undertaken  for  the  radical 
cure  of  hernia,  as  to  accomplish  this  it  would  be  necessary  in  some  cases  to 
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effect  changes  in  the  shape  and  connexions  of  the  abdominal  contents,  to  alter 
the  size  of  the  cavity  and  to  modify  in  vainous  ways  many  conditions  indepen- 
dent of  those  immediately  connected  with  the  hernial  protrusion. 

In  young  children  the  operation  is  comparatively  rarely  required,  for  during 
the  first  few  years  of  life  hernise  show  a  great  tendency  to  undergo  spontaneous 
cure.  In  aged  persons  also  the  operation  is  rarely  justifiable  for  reducible 
hernia. 

In  healthy  adults  the  operation  may  be  undertaken  when  the  hernia  prevents 
admission  to  one  of  the  public  services,  when  it  cannot  be  kept  back  by 
a  truss,  and  when  the  patient's  occupation  renders  the  use  of  a  truss  especially 
inconvenient.  In  any  favourable  case  the  Surgeon  is  justified  in  undertaking 
the  operation  at  the  patient's  request,  after  explaining  that  it  necessarily 
involves  a  small  amount  of  risk. 

Radical  cure  is  no  longer  confined  to  inguinal  herniee,  and  consequently  the 
details  of  the  operation  will  most  conveniently  be  considered  with  the  special 
hernife. 

IRREDUCIBLE  HERNIA. 

IrreducibIjE  Hernia  are  usually  of  old  date,  and  often  of  large  size. 
They  generally  contain  a  considerable  quantity  of  thickened  omentum,  as  well 
as  intestine  and  mesentery.  In  many  instances,  a  rupture  of  this  kind  is 
partly  reducible,  the  greater  portion  remaining  unreduced.  It  is  usually  the 
gut  which  slips  up,  and  the  omentum  that  cannot  be  returned.  ; 

Causes  of  Irreducibility. — The  irreducibility  of  a  rupture  may  be 
dependent  either  on  its  shape,  on  the  existence  of  adhesions,  or  on  its 
very  nature.  If  the  sac  become  the  seat  of  an  hour-glass  contraction,  or  its 
neck  become  elongated  and  narrowed,  the  hernial  contents  may  continue 
permanently  protruding.  So  also,  the  expanded  condition  of  the  lower  part 
of  the  omentum,  and  the  narrowing  of  its  neck,  may  prevent  a  return  of  the 
rupture.  The  existence  of  adhesions,  either  between  the  sac  and  its  contents,, 
or  between  protruded  intestine  and  omentum,  will  commonly  render  a  hernia 
irreducible  ;  and  most  frequently  these  are  associated  with  changes  in  the 
shape  of  the  sac  or  of  the  omentum.  When  a  hernia  is  devoid  of  a  perfect  sac 
it  is  necessarily,  in  part  at  least,  irreducible,  for  the  portion  of  the  protruded 
viscus  which  is  exposed  contracts  adhesions  with  the  surrounding  tissues.  In 
this  way  hernia  of  the  bladder,  and  rarely  hernia  of  the  CEecura,  is  irreducible^ 
In  some  cases  of  hernia  of  the  large  intestine,  such  as  the  sigmoid  flexure,  the 
mesocolon  is  continuous  with  the  peritoneum  forming  the  sac  and  may  thus 
prevent  complete  reduction  of  the  gut. 

Symptoms. — An  irreducible  hernia  is  usually  a  source  of  great  incon- 
venience ;  it  has  a  tendency  to  increase  if  left  to  itself,  until  at  last  it  may 
contain,  as  in  some  extreme  cases  it  has  been  found  to  do,  the  greater  portion 
of  the  abdominal  viscera,  forming  an  enormous  tumour,  inconvenient  by  its 
size  and  weight,  in  which  the  penis  and  scrotum  are  buried.  Even  when  the, 
irreducible  hernia  is  of  small  size,  it  gives  rise  to  a  sensation  of  weakness  in 
the  part,  with  dragging  pains,  and  is  very  frequently  accompanied  by  colicky, 
sensations  and  dyspeptic  derangements.  Moreover  the  patient,  in  these, 
circumstances,  is  in  a  state  of  considerable  danger  lest  the  rupture  become 
strangulated  by  violent  efforts,  or  injured  by  blows. 
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Treatment.— For  the  above  reasons  it  is  necessary  not  onlj  to  protect 
a  rupture  of  this  kind  from  external  violence,  but  to  endeavour  to  prevent  its 
increase  in  size.  This  may  best  be  done  by  letting  the  patient  wear  a  truss 
with  a  large  concave  pad,  which  supports  and  protects  the  hernia  ;  provided  it 
be  not  of  too  great  a  size  for  the  application  of  such  an  instrument.  If  its 
magnitude  be  very  considerable,  it  must  be  supported  by  means  of  a  suspensory 
bandage.  Bransby  Cooper  recommended  that  an  attempt  should  be  made  to 
convert  the  irreducible  into  a  reducible  hernia,  by  keeping  the  patient  in  bed 
for  several  weeks,  on  low  diet,  with  the  continued  application  of  ice  to  the 
tumour.  If  it  contains  much  omentum,  and  the  patient  be  fat,  the  diet  may 
be  regulated  accordingly.  All  food  containing  starch  or  sugar,  except  a  small 
quantity  of  bread,  and  all  alcoholic  drinks  must  be  forbidden.  The  patient 
must  be  fed  on  a  small  quantity  of  lean  meat  and  green  vegetables.  At  the 
same  time  a  dose  of  blue  pill  and  a  saline  purgative  must  be  given  occasionally. 
The  scrotum,  if  the  hernia  be  inguinal,  must  be  raised  on  a  pillow,  and  the 
foot  of  the  bed  may  also  be  elevated.  Taxis  may  be  attempted  daily.  By 
this  plan  I  have  seen  very  large  irreducible  herniae  returned  in  a  few  weeks. 
If  the  patient  be  young  and  otherwise  healthy,  the  question  of  performing 
the  operation  for  radical  cure  by  opening  the  hernia,  dissecting  through 
the  adhesions,  removing  the  sac  and  sewing  up  the  ring,  may  be  considered. 
Such  an  operation,  however,  should  not  be  rashly  undertaken  if  the  hernia  be 
large  and  the  patient  fat. 

Inflamed  Irreducible  Hernia. — The  occurrence  of  inflammation  in  an 
irreducible  hernia  is  a  serious  complication,  and  one  that  simulates  strangula- 
tion very  closely.  When  this  complication  occurs,  the  part  becomes  swollen, 
hot,  tender,  and  painful  ;  there  is  not  much  tension  in  the  tumour,  which  is 
seldom  increased  beyond  its  usual  magnitude  ;  there  is  a  good  deal  of  pyrexia, 
and  symptoms  of  peritonitis  spreading  from  the  vicinity  of  the  inflamed 
rupture  set  in.  In  some  cases  there  is  vomiting  ;  but  it  is  not  constant, 
and  never  fseculent,  occurring  generally  early  in  the  disease,  and  consisting 
principally  of  the  contents  of  the  stomach  ;  being  apparently  an  effort  of 
nature  to  get  rid  of  an  indigestible  meal.  If  there  be  constipation,  as  usually 
Iiappens  in  all  cases  of  peritonitis,  it  is  not  complete,  flatus  occasionally  passing 
per  anum,  together  with  a  small  quantity  of  fluid  fteces.  It  is  of  importance 
in  these  cases  to  observe  that  the  inflammation  commences  in  the  body  of  the 
sac,  and  extends  into  those  parts  of  the  abdomen  that  are  contiguous  to 
its  neck  ;  the  gastric  and  intestinal  derangements  being  secondary. 

The  Treatment  of  an  inflamed  irreducible  hernia  must  be  directed  to  the 
peritonitis  which  attends  it.  The  application  of  leeches  over  the  sac  and  its 
neck,  and  the  administration  of  opium  or  hypodermic  injections  of  morphia  if 
the  vomiting  continues,  followed  by  hot  fomentation,  with  strict  spoon  diet 
and  rest,  will  usually  speedily  subdue  all  signs  of  inflammation. 

Incarcerated  or  Obstructed  Hernia. — An  irreducible  hernia  occa- 
sionally becomes  blocked,  thus  constituting  the  condition  termed  incarcerated 
or  obstructed  hernia.  This  occurs  principally  in  old  people,  from  the  accumu- 
lation of  flatus,  or  of  undigested  matters,  such  as  cherry-stones  or  the  remains 
of  a  large  meal  of  cabbage  or  spinach,  in  a  coil  of  the  gut.  The  solid  nature 
of  the  contents  of  the  large  intestine  renders  this  part  of  the  bowel  especially 
liable  to  become  obstructed,  and  for  this  reason  incarceration  chiefly  affects 
large  umbilical  hernia  which  commonly  contain  part  of  the  colon.    In  these 
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cases  there  is  constipation,  with  eructation,  and  perhaps  occasional  vomiting. 
There  may  be  some  degree  of  pain,  or  uneasiness  about  the  tumour  ;  but 
there  is  no  tension  in  it  or  in  its  necl^,  and  the  symptoms  altogether  are  of  a 
chronic  or  subacute  character. 

The  Trcatmeni  of  such  a  case  as  this  should  consist  in  the  administration  of 
a  good  purgative  injection  ;  the  compound  colocynth  enema  is  the  best,  thrown 
up  as  high  as  possible  by  means  of  a  long  tube.  Ice  may  then  be  applied  to  the 
tumour  for  about  half  an  hour  ;  and  the  taxis,  as  will  afterwards  be  described, 
may  be  used  under  chloroform.  The  ice  may  be  omitted  in  those  cases  in 
which,  on  handling  the  tumour,  gurgling  can  readily  be  felt  ;  but  the  taxis 
should  always  be  used,  as  by  it  the  incarcerated  gut  may  be  partially  emptied 
of  its  contents  ;  or  if  any  additional  protrusion  should  have  slipped  down,  this 
may  be  returned.  After  these  means  have  been  employed,  an  active  purgative, 
such  as  a  full  dose  of  castor  oil  or  a  calomel  and  colocynth  pill  may  be 
administered.  Should  there  be  any  signs  of  inflammation,  purgatives  must  be 
avoided,  and  the  case  treated  as  already  described. 

STRANGULATED  HERNIA. 

A  hernia  is  said  to  be  Strangulated  when  a  portion  of  gut  or  omentum 
that  is  protruded  is  so  tightly  constricted  that  it  cannot  be  returned  into  the 
abdomen  ;  having  its  functions  arrested,  and,  if  not  relieved,  speedily  running 
into  gangi'ene.  This  condition  may  occur  at  all  periods  of  life,  being  met 
with  in  infants  a  few  days  old,  and  in  centenarians.  It  commonly  arises  from 
a  sudden  violent  effort,  by  which  a  fresh  portion  of  intestine  is  forcibly 
protruded  into  a  previously  existing  hernia,  which  it  distends  to  such  a  degree 
as  to  produce  strangulation.  But,  though  old  hernite  are  more  subject  to  this 
condition  than  recent  ones,  it  may  occur  at  the  very  first  formation  of  a  hernial 
swelling,  the  gut  becoming  strangled  as  it  is  protruded.  There  are  therefore 
two  distinct  kinds  of  strangulation.  One  may  be  said  to  be  passive,  occurring 
chiefly  in  elderly  people,  the  subjects  of  old  and  perhaps  irreducible  hernia  ; 
which,  in  consequence  of  some  accidental  circumstance,  become  distended  by 
the  descent  of  a  larger  portion  of  intestine  than  usual,  and  this,  undergoing 
constriction  at  the  neck  of  the  sac,  gradually  becomes  strangulated.  The 
other  kind  is  more  fi'equent  in  younger  individuals  ;  in  it  the  symptoms  are 
active,  the  bowel  becoming  protruded  in  consequence  of  violent  exertion,  and 
undergoing  rapid  strangulation,  the  tension  of  the  parts  not  having  been 
lessened  by  the  previous  long  existence  of  an  irreducible  hernia. 

Mechanism  of  Strangulation. — Strangulation  has  been  attributed  either 
to  a  spasmodic  action  of  the  walls  of  the  aperture  through  which  the  hernia 
protrudes,  or  to  changes  taking  place  in  the  protruded  parts,  occasioned  by 
their  constriction  by  the  tissues  external  to  them.  Strangulation  cannot,  I 
think,  ever  be  regarded  as  of  spasmodic  character  ;  for  the  aperture  in  the 
abdominal  wall,  through  which  the  hernia  escapes,  is  tendinous  or  fibrous, 
and  certainly  not  in  any  way  contractile,  though  the  action  of  the  abdominal 
muscles  may  undoubtedly  increase  the  tension  of  its  sides.  The  continued 
and  permanent  character  of  the  strangulation  also,  when  once  it  has  taken 
place,  would  discountenance  this  opinion  ;  those  forms  of  hernia,  indeed,  as 
the  ventral,  which  occur  in  purely  muscular  structures,  are  very  rarely 
.strangulated,  and,  when  they  are,  the  constriction  is  generally  occasioned  by 
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the  formation  of  dense  adventitious  bauds  upon  or  within  the  sac,  and  not  by 
any  muscular  action. 

Strangulation  is  characterized  by  congestion  of  the  protruded  parts,  induced 
by  the  constriction  to  which  they  are  subjected  ;  the  mechanism  being  as 
follows:  A  knuckle  of  intestine,  or  piece  of  omentum,  is  suddenly  protruded 
during  an  effort  of  some  kind.  This  immediately  becomes  compressed  by  the 
sides  of  the  narrow  aperture  through  which  it  has  escaped  ;  the  return  of  its 
venous  blood  is  consequently  interfered  with,  and  swelling  and  oedema  rapidly 
ensue,  culminating  in  stagnation  of  the  blood  in  it.  If  the  constriction  be 
excessively  tight,  the  walls  of  the  ring  being  very  hard  and  sharp,  the  part 
that  is  so  strangulated  may  be  deprived  of  its  vitality  in  the  course  of  a 
few  hours.  If  the  strangulation  be  less  severe,  so  that  the  circulation  is  not 
entirely  arrested,  the  changes  characteristic  of  inflammation  will  supervene. 
In  proportion  as  the  congestion  augments,  the  return  of  the  protruded  parts  is 
necessarily  rendered  more  difficult  by  the  increase  of  their  swelling. 

Seat  of  Stricture. — The  stricture  is  very  commonly  situated  outside  the 
neck  of  the  sac,  in  the  tendinous  or  ligamentous  structures  surrounding  it  ; 

not  unfrequently  in  the  altered  and  thickened 
subserous  areolar  tissue.  In  other  cases,  and 
indeed  with  great  frequency,  it  is  met  with  in  the 
neck  of  the  sac  itself  (Fig.  79.")),  which  is  narrowed, 
elongated,  and  tubular ;  or  constricted  by  bands 
that  are  incorporated  with  it.  More  rarely  it 
exists  in  the  body  of  the  sac,  which  may  have 
assumed  an  hour-glass  shape.  In  some  cases,  it 
would  appear  as  if  this  particular  shape  was  owing 
to  an  old  hernia  having  been  pushed  down  by  a 
recent  one  above  it.  The  stricture  is  sometimes, 
though  by  no  means  frequently,  met  with  inside  the 
sac,  consisting  of  bands  of  adhesions  stretching 
across  this,  or  of  the  indurated  edge  of  an  aperture 
in  the  omentum  through  which  a  portion  of  the 
gut  has  slipped. 

Local  Effects  of  Strangulation.  —  The 
changes  induced  in  the  strangulated  parts  result  from  the  pressure  of  the 
stricture,  and  the  consequent  interference  with  the  circulation  through  them. 
If  the  strangulation  be  acute,  that  portion  of  intestine  which  lies  immediately 
under  the  stricture  will  be  seen  to  be  nipped  or  marked  by  a  deep  sulcus, 
occasioned  partly  by  the  pressure  to  which  it  has  been  subjected,  and  partly 
by  the  swelling  of  the  congested  tissues  beyond  it.  The  changes  that  take 
place  in  the  protruded  intestine  rapidly  increase  in  proportion  to  the  duration 
of  the  strangulation.  The  tightness  of  the  stricture  and  the  acuteness  of  the 
strangulation  have,  however,  even  more  to  do  with  these  changes  than  its 
duration.  I  have  seen  the  bowel  so  tightly  nipped  that,  though  the  strangu- 
lation had  existed  only  eight  hours  when  the  operation  was  performed,  the 
vitality  was  lost  in  the  part  constricted  (Fig.  HOI)  ;  and  in  other  cases  I  have 
known  the  part  to  recover,  although  strangulation  had  lasted  for  five  or  six 
days. 

The  first  change  that  takes  place  in  the  protruded  parts  in  the  case  of 
strangulated  hernia  is  their  congestion.    This  is  purely  mechanical,  and  arises 
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of  the  bac,  laid  open. 
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from  the  fact  that  at  first  the  pressure  is  seldom  sufficient  to  arrest  the 
arterial  flow,  while  it  seriously  impedes  that  through  the  veins.  As  a  conse- 
(jnence  of  this  the  gut  gradually  swells,  and  at  last  the  arterial  flow  is  arrested 
also.  The  gut  becomes  at  first  of  a  claret,  maroon,  or  purplish-brown  colour, 
sometimes  ecchymosed  on  the  surface,  with  thickening  and  stiffening  of  its 
coats  owing  to  effusion  into  their  substance.  At  the  same  time  the  sac  becomes 
distended  with  fluid  poured  out  from  the  over-distended  vessels  before  the 
circulation  is  completely  ai'rested.  The  vessels  of  any  omentum  that  may  be 
present  in  the  sac  will  be  similarly  distended..  The  interference  with  the  cir- 
culation necessarily  leads  to  a  progressive  diminution  of  vitality,  which  speedily 
terminates  in  gangrene  of  the  strangulated  gut.  The  phenomena  of  inflam- 
mation cannot  manifest  themselves  after  the  circulation  is  arrested.  In  fact 
in  all  cases  of  severe  and  rapid  strangulation  they  are  entirely  wanting,  the 
surface  of  the  gut  being  free  from  lymph,  and  the  fluid  in  the  sac  perfectly 
clear  though  darkly  stained  with  blood.  In  the  cases  of  slow  strangulation, 
on  the  other  hand,  in  which  the  gut  is  so  loosely  held  that  the  circulation 
continues,  although  the  passage  of  fteces  is  arrested,  the  signs  of  inflammation 
are  commonly  met  with.  In  these  cases  the  bowel  is  dark  in  colour,  though  not  ^ 
so  dark  as  in  more  acute  strangulation,  and  is  coated  here  and  there  with  flakes 
of  lymph,  which  give  it  a  rough  and  villous  look  ;  the  omentum  has  a  some- 
what rosy  tinge,  and  there  is  usually  a  good  deal  of  pale  reddish  fluid  contain- 
ing flakes  of  lymph  in  the  sac.  It  is  theoretically  possible  that  in  some  cases 
the  strangulation  may  be  so  complete  and  sudden  that  the  arterial  aud  venous 
flow  would  be  simultaneously  arrested.  In  such  a  case  the  gut  would  be  pale 
and  the  sac  free  from  fluid.  Such  a  condition,  if  it  does  occur,  is  of 
infinite  rarity.  When  gangrene  occurs,  the  bowel  loses  its  lustre  and  polish, 
becoming  of  an  ashy-grey,  or  dull-black  colour,  sofc  and  somewhat  lacerable, 
so  that  its  coats  readily  separate  from  one  another  ;  the  serous  membrane 
especially  peeling  off.  The  omentum  is  dark  purplish,  or  of  a  kind  of  dull 
yellowish-grey  ;  and  there  is  usually  a  considerable  quantity  of  dark  turbid 
fluid  in  the  sac,  the  whole  contents  of  which  are  more  or  less  ofi'ensive. 
Usually,  when  gangrene  occurs  in  a  strangulated  rupture,  inflammation  of  the 
sac  and  its  coverings  takes  place,  accompanied,  after  a  time,  by  a  reddish-blue 
or  congested  appearance  and  some  tenderness  on  pressure  ;  and,  if  the  part 
be  left  unreduced,  eventually  by  emphysematous  crackling.  Finally  gangrene 
of  the  skin  will  take  place  ;  the  sac  giving  way,  and  the  faecal  matters  being 
discharged.  In  such  circumstances  as  these — which,  fortunately,  are  very 
rarely  met  with  at  the  present  day — the  patient  usually  dies  from  exhaustion. 
In  exceptional  cases  peritonitis  may  be  set  up  by  ulceration  and  perforation 
of  the  gut  immediately  above  the  seat  of  stricture,  but  in  the  great  majority 
this  does  not  take  place  as  the  portion  of  bowel  immediately  within  the 
stricture  becomes  adherent  to  the  wall  of  the  abdomen  and  the  neighbouring 
coils  of  intestine,  and  thus  ftecal  extravasation  is  prevented.  It  does  not 
follow  that  there  is  always  external  evidence  of  the  occurrence  of  gangrene 
within  the  sac  ;  and  the  bowel  is  frequently  nipped  to  such  an  extent  as  to 
l^revent  its  regaining  its  vitality,  without  any  unusual  condition  being 
])resented  until  the  sac  is  actually  laid  open  and  the  intestine  examined. 

The  ffuid  contained  in  the  hernial  sac  undergoes  changes  in  appearance  and 
character,  corresponding  to  those  which  take  place  in  the  gut.    In  earlier 
aud  slighter  cases  it  continues  clear  and  but  moderately  abundant.  Some- 
voL.  11.  :!  H 
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times  the  quantity  increases  greatly  and  rapidly,  but  more  commonly  the  chief 
alteration  that  takes  place  is  in  its  character.  It  becomes  reddish  or  brown 
in  colour  from  transuded  blood.  Sometimes  even  pure  blood  is  found  in  the 
sac,  and  I  have  seen  the  protruded  intestine  invested  with  a  layer  of  coagulum. 
If  gangrene  of  the  gut  takes  place,  the  fluid  becomes  turbid,  dark,  and  offen- 
sive. Suppuration  in  the  sac  is  very  rare.  I  have  only  once  met  with  it  in 
a  woman,  32  years  of  age,  three  months  pregnant,  who  was  suffering  from  an 
acutely  strangulated  femoral  hernia  of  sixty  hours'  duration.  In  that  case, 
taxis  had  been  freely  used.  Fluctuation  could  be  felt  deeply,  there  was 
diffused  doughy  infiltration  of  the  groin,  and  on  opening  the  sac  it  was  found 
filled  with  dark  thick  pus — about  half  an  ounce  ;  at  the  bottom  of  which 
lay  a  small  deeply  congested  but  not  gangrenous  knuckle  of  intestine,  which 
was  replaced  after  the  division  of  a  very  slight  stricture.  The  patient 
recovered. 

The  interesting  fact  has  been  established  by  the  researches  of  Nepveu, 
Clado  and  others  that  the  fluid  in  the  sac  may  contain  micro-organisms, 
among  which  is  the  bacterium  coli  commune  (p.  817),  even  when  the  gut  is 
neither  gangrenous  nor  perforated.  This  fact  may  help  to  explain  some  cases 
in  which  peritonitis  follows  the  reduction  of  the  hernia  by  taxis  or  operation. 

Inflammation  of  the  Gut  after  relief  of  Strangulation  occurs  in  a 
large  proportion  of  cases.  It  has  already  been  pointed  out  in  the  chapter  on 
Inflammation  (Yol.  I.,  p.  175)  that  the  arrest  of  circulation  through  a  part  of 
the  living  body  produces  different  effects  according  to  the  length  of  time  that 
it  is  kept  up.  If  the  arrest  is  complete  and  of  sufficient  duration,  gangrene 
sets  in,  such  blood  as  the  vessels  contain  coagulates,  and  on  relief  of  the 
strangulation  the  blood  is  unable  to  enter  the  dead  tissues.  If  the  arrest  of 
the  circulation  has  been  maintained  for  a  length  of  time  sufficient  to  lower  the 
vitality  of  the  part  considerably  but  not  to  kill  it,  on  the  relief  of  strangula- 
tion all  the  phenomena  of  inflammation  manifest  themselves.  The  vessels 
become  engorged  with  blood,  abundant  exudation  takes  place  causing  great 
swelling  by  which  the  feeble  circulation  may  be  again  arrested  and  gangrene 
may  set  in.  In  other  cases  the  inflammation  may  fall  short  of  this,  but  may, 
in  the  case  of  the  intestine,  be  sufficient  to  suspend  the  functions  of  the  affected 
part  so  that  although  the  strangulation  is  relieved,  the  obstruction  to  the 
passage  of  fteces  remains  for  some  days,  or  even  till  death  results.  If  the 
arrest  of  circulation  has  been  less  complete  or  of  shorter  duration,  the  relief  of 
strangulation  is  followed  by  temporary  hyperasmia,  which  soon  subsides.  It 
is  not  uncommon  in  fatal  cases  to  find  the  coil  of  intestine  free  from  gangrene, 
but  swollen,  covered  with  a  thick  layer  of  inflammatory  exudation  fixing  it  to 
che  neighbouring  coils,  and  evidently  incapable  of  performing  its  functions. 
This  inflammation  after  reduction  is  a  fact  of  great  importance,  as  it  shows 
the  necessity  of  giving  the  gut  rest  as  far  as  possible  after  the  strangulation 
has  been  relieved  by  the  avoidance  of  purgatives  or  irritating  food. 

It  was  formerly  assumed  that  in  all  cases  of  prolonged  strangulation  general 
peritonitis  sets  in.  This  assumption  is  not  borne  out  by  the  results  of  the 
post-rnorfem  examination  of  cases  dying  of  unrelieved  strangulation.  In  such 
cases,  as  a  rule,  local  peritonitis  is  found  at  the  neck  of  the  sac,  but  the 
membrane  generally  is  free  from  any  signs  of  inflammation.  Should  in- 
flammation occur  it  is  always  slight,  and  seems  to  be  secondary  to  acute 
inflammation  of  the  mucous  membrane  of  the  intestine  above  the  stricture. 
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which  in  too  many  cases  is  the  result  of  the  injudicious  administration  of 
purgatives. 

Symptoms. — The  signs  and  symptoms  of  strangulation  are  of  two  kinds : 
1.  Local  ;  and  '1.  General. 

1.  Local  Signs. — The  tumour,  if  the  hernia  be  an  old  one,  will  be  found 
to  be  increased  in  size  ;  or  it  may  have  appeared  for  the  first  time.  At  the 
moment  of  strangnlation  it  will  generally  be  found  to  be  hard,  tense,  and 
rounded,  more  particularly  if  it  be  an  enterocele.  When,  however,  the  hernia 
is  in  a  great  measure  omental,  it  is  not  unfrequently  soft  and  doughy,  though 
strangulated.  After  strangulation  has  occurred  no  fresh  protrusion  can  take 
place  below  the  stricture  ;  but  the  tumour  may  be  greatly  augmented  in 
bulk  after  the  strangulation  has  existed  for  some  hours,  by  the  effusion  of 
serum  into  the  sac.  If  the  hernia  have  previously  been  reducible,  it  can  no 
longer  be  put  back  ;  there  is  no  impulse  in  it  nor  increase  in  its  size  on 
coughing,  the  stricture  preventing  the  transmission  of  the  shock  to  the  contents 
of  the  tumour  ;  and  in  this  way,  as  pointed  out  by  Luke,  the  situation  of  the 
constriction  may  sometimes  be  ascertained  by  observing  at  what  point  the 
impulse  ceases.    In  most  cases  there  is  considerable  local  tenderness. 

2.  Constitutional  Symptoms. — As  soon  as  the  strangulation  has  occurred, 
intestinal  obstruction  takes  place,  and  the  patient  becomes  uneasy  and  restless. 
If  the  constriction  be  of  an  active  character,  he  will  be  seized  with  acute  pain 
in  the  part,  which  speedily  extends  to  the  contiguous  portion  of  the  abdomen. 
Tiie  first  thing  that  happens  when  intestine  is  strangulated,  whether  a  large 
coil  be  constricted,  or  a  small  portion  only  of  the  diameter  of  the  gut  be  nipped, 
is  an  arrest  of  the  peristaltic  movement  of  the  part  implicated  ;  and  the  occur- 
rence of  obstruction  to  the  onward  course  of  the  intestinal  contents  is  folio  wed 
by  constipation,  vomiting,  and  colicky  pains.  The  obstruction  is  always  com- 
plete, neither  fasces  nor  flatus  passing  :  the  bowels  may  sometimes  act  once 
after  the  strangulation  has  occurred  from  that  portion  which  lies  below  the 
scat  of  constriction,  but  they  cannot,  of  course,  empty  themselves  thoroughly, 
nor  from  above  the  strangulated  part. 

Vomiting  usually  sets  in  early,  and  is  often  very  severe  and  continuous, 
with  much  retching  and  straining  ;  at  first  the  contents  of  the  stomach  are 
ejected,  with  some  bilious  matters,  but  afterwards  the  A-omitiug  becomes  faecu- 
lent  or  stcrcoraceous.  The  cause  of  fteculeut  vomiting  has  usually  been  sup- 
posed to  be  an  inverted  peristaltic  action  of  the  intestines.  Brinton,  however, 
opposed  this  time-honoured  view,  maintaining  that  the  peristaltic  action  con- 
tinues direct  and  causes  a  peripheral  downward  current  as  far  as  the  obstruc- 
tion, from  which  point  a  central  upward  current  returns  the  contents  of  the 
intestine  towards  the  stomach,  but  the  evidence  supporting  this  theory  is  far 
from  conclusive.  The  quantity  brought  up  is  often  very  large  in  amount,  and 
consists  not  only  of  the  normal  contents  of  the  intestine,  but  of  an  abundant 
secretion  from  the  congested  and  irritated  mucous  membrane  above  the  ob- 
struction. It  is  greatly  increased  in  quantity  should  the  patient  have  taken  a 
purgative.  In  cases  of  prolonged  obstruction  it  is  sometimes  mixed  with  black 
shreds  of  altered  blood,  indicating  intense  inflammatory  congestion  of  the 
mucous  membrane.  The  vomiting  is  attended  with  colicky  and  dragging  pains 
about  the  navel.  These  symptoms  are  more  severe  in  their  character  when 
the  strangulation  is  acute  than  when  it  is  passive.  They  occur  equally  in  the 
incomplete  and  the  complete  forms  of  hernia  ;  indeed,  it  not  unfrequently 
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happens  that  the  tumour  may  be  so  small  as  to  have  escaped  observation,  the 
occurrence  of  the  above-mentioned  symptoms  being  the  first  indication  of 
the  probable  natm-e  of  the  mischief.  Hence,  it  is  a  rule  of  practice  always  to 
examine  for  hernia  when  called  to  a  patient  suddenly  seized  with  constipation, 
vomiting,  and  colicky  pains,  even  if  told  that  no  tumour  exists. 

At  first  the  abdomen  appears  normal,  but  after  the  strangulation  has  existed 
for  some  time  it  becomes  distended  and  tympanitic,  with  much  pain  and 
distress.  The  pulse  becomes  small  and  rapid,  and  perhaps  intermittent  ;  the 
tongue  is  dry  and  speedily  becomes  brown  ;  the  countenance  is  pale,  anxious 
and  dragged.  The  extremities  become  cold,  congested  and  clammy,  and  the 
temperature  falls  below  normal.  When  gangrene  of  the  rupture  takes  place, 
hiccup  usually  comes  on,  with  sudden  cessation  of  paiir  in  the  tumour,  and 
intermittent  pulse,  cold  sweats,  pallor,  anxiety,  rapid  sinking  of  the  vital 
powers,  usually  with  slight  delirium  :  and  death  speedily  occurs. 

Modifications  of  Symptoms. — The  symptoms  just  described  are  those 
which  are  usually  met  with  in  sti'angulated  hernia.  They  may,  however,  be 
modified  in  some  important  respects. 

1.  Thei'e  may  be  little  or  no  tension  in  a  strangulated  hernia,  the  tumour 
continuing  soft  and  lax  ;  this  is  especially  the  case  when  the  hernia  contains 
omentum,  and  in  congenital  herniaj  when  strangulated.  It  may  occur  also  in 
tlie  case  of  double  hernias  on  the  same  side,  in  consequence  of  the  outer  sac 
being  empty,  or  merely  filled  with  fluid,  and  the  posterior  one  being  protruded 
against  this  and  strangulated,  but  its  tension  being  masked  by  the  lax  state  of 
the  outer  one. 

2.  Vomiting  sometimes  does  not  take  place  from  first  to  last,  there  being  at 
most  a  little  retching  ;  at  other  times  the  patient  vomits  once  or  twice,  and 
then  there  is  no  recurrence  of  this  symptom  so  long  as  he  remains  quiet,  and 
keeps  the  stomach  empty  ;  but,  on  moving  or  taking  nourishment  of  any  kind, 
even  if  fluid,  it  comes  on  again,  and  thus  the  Surgeon  may  this  symptom, 
should  it  be  necessary  from  a  diagnostic  point  of  view.  If  opium  has  been 
freely  administered  there  may  be  no  v  omiting  or  pain. 

3.  Extensive  peritonitis,  with  copious  effusion  of  a  puriform  liquid,  may 
occur  without  any  pain,  and  with  but  little  tenderness  and  no  elevation  of 
temperature  ;  the  anxiety  of  countenance  and  sharpness  of  pulse  being  the 
only  symptoms  that  lead  to  a  suspicion  of  its  existence. 

4.  Death  may  result  from  exhaustion  consequent  on  vomiting,  without  any 
sign  of  gangrene  in  the  constricted  portion  of  intestine. 

Partial  Enterocele. — In  the  year  1700  Littre,  a  celebrated  anatomist 
and  surgeon  of  Montpellier,  described  a  new  form  of  hernia  first  observed  by 
himself,  in  which  the  strangulated  portion  was  a  pouch-like  projection  from 
the  side  of  the  intestine  ;  the  lumen  of  gut  not  being  completely  obstructed. 
In  two  of  the  three  cases  described  by  him  the  strangulated  portion  was 
evidently  a  congenital  diverticulum  from  the  ileum.  According  to  F.  Treves, 
who  has  collected  over  fifty  cases  of  partial  enterocele,  including  four  under 
his  own  care,  the  first  accurate  description  of  strangulation  of  a  portion  of  the 
circumference  of  the  gut  was  given  by  Richter  in  1778.  He  therefore  suggests 
as  a  distinction  that  the  strangulation  of  a  diverticulum  should  be  termed 
Littre's  hernia  and  that  of  a  portion  of  the  circumference  of  the  gut,  Richter's. 
The  terms  "  partial  enterocele  "  and  "  strangulation  of  a  diverticulum  "  would, 
however,  be  less  likely  to  lead  to  confusion.    From  an  analysis  of  53  cases 
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Treves  states  that  jiartial  enterocele  is  most  common  in  femoral  hernife  and 
consequently  in  women.  It  has  been  most  frequently  met  with  in  old 
irreducible  hernite  of  small  size.  The  tumour  is  always  small,  and  in  nearly 
half  of  the  recorded  cases  was  not  recognised  during  life.  In  7  out  of  38 
cases  of  femoral  hernia  an  enlarged  gland  lay  over  the  sac,  obscuring  the 
diagnosis.  The  bowel  engaged  is  almost  always  the  ileum,  but  in  three  it  was 
the  jejunum  and  in  one  the  colon.  The  proportion  of  the  gut  included  varied 
from  four-fifths  to  one-sixth  ;  it  was  below  a  half  in  the  majority  of  the  cases. 
When  more  than  two-thirds  of  the  gut  is  strangulated  the  passage  of  fluids  is 
arrested  by  the  bending  of  the  bowel  ;  when  less  is  implicated  the  lumen  may 
remain  partly  free.  It  has  been  supposed  that  a  partial  enterocele  arises 
primarily  from  adhesion  of  a  portion  of  the  intestine  over  the  mouth  of  a  small 
sac,  and  the  gradual  formation  of  a  pouch-like  projection,  but  there  is  little 
evidence  to  support  this  theory.  In  the  53  cases  collected  by  Treves  the 
symptoms  were  those  of  ordinary  strangulated  hernia  in  about  one-third,  and 
in  some  of  these  after  death  there  was  found  not  to  be  complete  mechanical 
obstruction  of  the  lumen  of  the  bowel.  In  the  remaining  cases  the  symptoms 
were  characterised  by  less  intensity.  In  three  there  was  persistent  diarrhoea 
throughout  the  case  ;  in  several  the  bowels  responded  to  aperients  ;  in  others 
flatus  and  fasces  were  passed  from  one  to  three  days  after  strangulation  had 
occurred.  The  vomiting  was  usually  less  frequent  and  severe,  and  in  only  six 
of  the  53  cases  was  it  distinctly  fajculent.  In  almost  all  cases  there  was  no 
distension  01  the  abdomen.  The  gut  was  reduced  by  taxis  in  two  cases  only 
and  both  of  these  died  rapidly  from  peritonitis.  In  four  cases  (three  femoral 
and  one  inguinal)  reduction  en  masse  occurred.  The  mortality  in  this  form  of 
hernia  is  very  high,  amounting  to  (i2'2  per  cent.,  owing  to  the  difficulty  and 
delay  in  diagnosis,  and  the  tightness  of  the  strangulation.  There  is  nothing 
special  in  the  treatment  of  this  condition. 

Strangulated  Omental  Hernia  has  been  described  by  some  writers  as 
giving  rise  to  symptoms  identical  in  character  with  those  of  strangulation  of 
the  gut,  but  of  less  intensity.  AVhen  signs  of  intestinal  obstruction  are  present 
and  on  operating  only  omentum  is  found  in  the  sac,  it  may  be  assumed  that  a 
small  knuckle  of  gut  has  been  reduced  without  being  noticed  or  that  the 
omentum  is  in  some  way  dragging  on  the  gut  so  as  to  occlude  its  lumen.  A 
pure  epiplocele  is  very  rarely  strangulated.  When  irreducible,  omentum  may 
become  inflamed,  possibly  as  the  result  of  injury,  and  an  abscess  has  been 
known  to  form  in  it,  and  in  these  cases  the  swelling  of  the  protruded  portion 
may  lead  to  its  partial  or  complete  strangulation.  In  this  condition  there  are 
signs  of  peritonitis  ;  the  vomiting  is  never  stercoraceous  ;  there  is  constipation 
with  pain  in  the  hernia  and  in  the  aljdomen.  The  skin  covering  the  sac 
becomes  red  and  swollen.  If  such  a  condition  could  be  diagnosed  the  best 
treatment  would  be  to  cut  down  on  and  open  the  sac  and  then  to  remove  the 
congested  and  inflamed  omentum. 

Diagnosis. — The  diagnosis  of  strangulated  hernia  retjuires  to  be  made  fi'om 
the  following  conditions  : — 

1.  Obstructed  Ii-reducible  Hernia. — In  this  there  are  no  acute  symptoms, 
and  the  rupture  will  generally  lie  fdund  to  be  a  large  one  of  old  standing.  It 
may  become  somewhat  tense  and  swollen,  but  is  not  tender  to  the  touch,  and 
always  presents  a  certain  degree  of  impulse  on  coughing.  There  may  be 
constipation  ;  but  there  is  no  vomiting,  or,  if  there  be  any,  it  is  simply  mucous 
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and  bilious,  consisting  of  the  contents  of  the  stomach.  The  speedy  restoration 
of  the  intestinal  action,  by  the  treatment  already  indicated  as  proper  in  these 
cases,  will  remove  any  doubt  as  to  the  nature  of  the  affection. 

2.  Inflamed  Irreducible  Hernia. — This  is  accompanied  by  great  tender- 
ness and  pain  in  the  tumour,  with  pyrexia,  and  some  general  peritonitis,  aud 
there  is  no  vomiting  ;  or,  if  the  patient  have  vomited  once  or  twice,  he  does 
not  continue  to  do  so  with  the  same  degree  of  violence,  or  in  the  same 
quantity,  as  he  would  if  it  were  the  result  of  strangulation.  Again,  the 
obstruction  is  not  complete,  but  flatus  and  liquid  faeces  will  usually  pass. 

3.  General  Peritonitis  conjoined  with  Hernia. — Here  the  diagnosis 
is  often  extremely  difficult,  especially  if  the  hernia  be  an  irreducible  one.  In 
these  cases,  however,  it  may  be  observed  that  the  peritonitis  is  most  intense  at 
a  distance  from  the  sac  ;  that  there  is  little  or  no  vomiting,  or,  if  there  be, 
that  it  is  not  stercoraceous  ;  and  that  the  constipation  is  not  complete,  flatus 
or  even  fteces  occasionally  passing. 

4.  In  Double  Hernia,  one  tumour  may  be  strangulated  and  the  other  not, 
though  irreducible.  In  these  circumstances,  it  may  at  first  be  a  little  difficult 
to  determine  which  one  is  the  seat  of  constriction.  This,  however,  may  be 
ascertained  by  observing  greater  tension  and  tenderness  about  the  neck  of  the 
strangulated  than  of  the  unconstricted  hernia. 

5.  The  co-existence  of  Early  Pregnancy,  or  a  threatened  Miscarriage, 
may  obscure  the  diagnosis,  the  Surgeon  possibly  being  in  doubt  whether  the 
vomiting  is  dependent  on  the  state  of  the  uterus  or  on  the  strangulation  of  the 
hernia.  Here,  however,  the  character  of  the  vomiting,  the  absence  of  complete 
obstruction,  and  the  general  condition  of  the  patient  will  serve  to  exclude 
strangulation. 

Besides  these  various  conditions  of  hernia,  which  may  be  confounded  with 
strangulation,  there  are  other  tumours  which  may  be  mistaken  for  this  d'sease  ; 
but  these  we  shall  have  to  consider  when  speaking  of  the  special  forms  of 
hernia. 

In  connexion  with  the  diagnosis  it  may  be  pointed  out  that  the  absence  of  the 
general  symptoms  above  described,  does  not  prove  that  the  contents  of  a 
hernial  sac  are  not  strangulated.  It  has  already  been  stated  that  the 
symptoms  may  be  obscure  in  cases  of  partial  enterocele  and  of  strangulated 
omental  hernia,  and  the  same  is  true  when  the  hernial  sac  contains  only  such 
structures  as  the  vermiform  appendix,  the  ovary,  or  the  Fallopian  tube. 

Treatment. — The  treatment  of  strangulated  hernia  is  one  of  the  most 
important  subjects  in  surgery.  The  object  to  be  accomplished  is  the  removal 
of  the  constriction  from  the  strangulated  hernial  tumour.  This  is  effected 
either  by  the  Reduction  of  its  Contents  by  Taxis  ;  or  by  the  Division  of  the 
Stricture  or  Herniotomy. 

Taxis. — By  taxis  is  meant  the  various  manual  procedures  employed  in 
order  to  reduce  the  hernia.  When  properly  employed  in  suitable  cases  it  is 
seldom  attended  with  any  serious  consequences.  I  have  never  myself  seen  it 
followed  by  death  ;  and  out  of  293  cases  of  hernia  reported  by  Luke,  as 
having  been  reduced  by  taxis  in  the  London  Hospital,  none  died.  It  must 
not,  however,  be  concluded  that  taxis  is  to  be  regarded  as  a  mode  of  treatment 
to  be  lightly  undertaken,  and  its  routine  adoption  in  all  cases  cannot  be 
followed  by  other  than  disastrous  results.  In  the  Eeports  of  University 
College  Hospital  one  fatal  case  is  recorded  in  which  death  from  ulceration  and 
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l)erforation  of  the  gut  at  the  seat  of  constriction  followed  reduction  by  taxis, 
and  another  in  which  death  occurred  from  enteritis  with  profuse  diarrhoea, 
followed  by  collapse.  Taxis  is  not  unfrequently  followed  by  a  rather  sharp 
attack  of  peritonitis,  which  might  probably,  in  some  instances,  prove  fatal  ; 
in  one  instance  I  have  seen  it  followed  by  very  abundant  hemorrhage  from 
the  bowel,  probably  owing  to  the  rupture  of  some  of  the  congested  vessels 
of  the  strangulated  portion  of  the  gut.  Actual  rupture  of  the  bowel  has  in 
rare  instances  been  caused,  and  reference  will  subsequently  be  made  to  various 
conditions  in  which,  although  the  hernia  appears  to  be  reduced,  the  real 
obstruction  is  not  relieved. 

It  is  obvious  that  no  just  comparison  of  taxis  and  herniotomy  can  be  made 
from  the  relative  mortality  of  the  two  metliods,  ftn-  whereas  taxis  is  at- 
tempted only  in  the  more  favourable  cases,  herniotomy  is  often  performed  in 
desperate,  if  not  absolutely  hopeless,  cases.  At  the  present  day,  when  the  mere 
exposure  of  the  hernia  and  division  of  the  stricture  involve  very  little  addi- 
tional risk,  taxis  is  employed  much  less  extensively  than  formerly,  and  in  many 
cases  the  Surgeon  will  be  wise  to  resort  at  once  to  operation,  rather  than  run 
any  danger  of  increasing  the  already  damaged  state  of  the  gut  by  his  own 
efforts  at  reduction.  It  is  extremely  difficult  to  lay  down  any  definite  rules  for 
the  guidance  of  the  Surgeon  in  selecting  cases  suitable  for  taxis,  because  not 
only  is  the  patient's  history  often  misleading,  but  the  character  of  the  symptoms 
may  be  a  very  imperfect  indication  of  the  condition  of  the  gut.  When  the 
parts  over  the  hernia  are  inflamed,  or  if  there  is  reason  to  iear,  from  the 
duration  of  the  strangulation  or  from  the  symptoms,  that  gangrene  has 
occurred,  it  need  hardly  be  said  that  the  use  of  taxis  is  unjustifiable.  In 
ordinary  cases  in  which  the  strangulation  is  believed  to  be  of  only  a  few  hours' 
duration  taxis  may  fairly  be  tried,  but  in  some  instances  in  which  a  small 
hernia  has  been  at  once  formed  and  strangulated  by  a  single  straining  effort 
and  is  accompanied  by  very  acute  symptoms,  it  is  wiser  to  proceed  at  once  to 
operation.  When  symptoms  of  strangulation  occur  in  a  hernia  which  has  long 
been  irreducible,  the  failure  to  reduce  it  completely  by  taxis  will  often  leave 
such  doubt  as  to  whether  or  not  the  strangulation  is  relieved  that  herniotomy 
will  prove  a  much  more  certain  method  of  treatment.  Vigorous  taxis  is 
certainly  contra-indicated  when  any  doubt  exists  as  to  the  true  nature  of 
a  supposed  hernia. 

In  using  taxis  great  care  should  be  employed,  and  no  undue  force  should  be 
had  recourse  to.  It  must  be  borne  in  mind  that  there  are  two  obstacles 
to  overcome — the  resistance  of  the  parts  around  the  ring,  and  the  bulk  of  the 
tumour.  The  first  may  be  somewhat  diminished  by  relaxing  the  abdominal 
muscles,  and  consequently  diminishing  the  tension  of  the  tendinous  apertures 
and  fascia3  of  the  groin.  In  order  to  effect  this,  the  patient  should  be  placed 
in  a  proper  position,  the  body  being  bent  forwards,  and  the  thigh  adducted, 
and  semi-flexed  upon  the  abdomen  ;  the  Surgeon  may  then,  by  employing 
steady  pressure  on  the  tumour,  endeavour  to  squeeze  out  some  of  the  flatus 
from  the  intestine,  and  thus  to  effect  its  reduction.  In  doing  this,  the  neck 
of  the  sac  should  be  steadied  with  the  fingers  of  the  left  hand  :  whilst, 
with  the  right  hand  spread  over  the  tumour,  the  Surgeon  endeavours  to  push 
it  backwards,  using  a  kind  of  kneading  motion,  and  sometimes  in  the  first 
instance  drawing  it  slightly  downwards,  so  as  to  disentangle  it  from  the  neck 
of  the  sac.    The  direction  of  the  pressure  is  important ;  it  should  always  be 
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in  the  line  of  the  descent  of  the  tumour.  These  means  may  be  employed 
as  soon  as  the  patient  is  seen  by  the  Surgeon,  when,  by  steadily  carrying  on 
the  taxis  for  a  few  minutes,  he  will  perhaps  hear  and  feel  a  gurgling  in  the 
tumour,  which  will  be  followed  by  its  immediate  reduction.  If  the  patient  be 
thin,  and  the  outlme  of  the  aperture  through  which  the  hernia  escapes  toler- 
ably defined,  the  protrusion  may  be  reduced,  after  failure  of  the  taxis  in  the 
ordinary  way,  by  passing  the  tip  of  the  finger  or  the  nail  under  the  edge 
of  the  ring,  and  pulling  this  firmly  and  forcibly  on  one  side,  so  as  to  steady 
and  at  the  same  time  dilate  it,  pressure  being  kept  up  on  the  tumour  with 
the  other  hand.  This  manoeuvre  can  be  practised  with  more  facility  and 
success  in  femoral  hernia,  where  the  upper  edge  of  the  saphenous  opening 
is  sharply  defined,  but  may  also  successfully  be  had  recourse  to  in  inguinal 
and  umbilical  protrusions. 

No  good  can  ever  be  effected  by  violence  ;  the  inflamed  and  softened  gut 
can  easily  be  bruised  or  even  torn  by  being  pushed  forcibly  against  the  hard 
resisting  ring.  A  few  minutes  will  generally  suffice  to  show  whether  further 
taxis  is  likely  to  prove  successful,  and  much  harm  may  follow  prolonged  efforts. 
If  taxis  has  been  faii'ly  used  by  another  Surgeon  it  is  better  not  to  repeat  it. 

Auxiliary  Pleasures. — If  a  careful  trial  of  taxis  has  been  thought  justifiable 
but  has  failed  to  reduce  the  hernia,  the  patient's  consent  to  an  operation 
should  be  obtained  and  an  anaesthetic  administered.  The  choice  of  the 
anaesthetic  in  such  cases  has  been  considered  in  Vol.  I.,  p.  35.  Where 
complete  muscular  relaxation  is  produced,  it  occasionally  happens  that  the 
hernia  slips  back  with  very  slight  manipulation,  but  if  this  does  not  happen 
the  Surgeon  should  proceed  at  once  to  herniotomy.  All  other  methods  of 
treatment  which  occupy  valuable  time  and  delay  the  operation  must,  as  a 
general  rule,  be  condemned.  If  taxis  has  failed  in  the  case  of  a  hernia 
which  is  seen  almost  immediately  after  the  occurrence  of  strangulation,  and 
if  there  is  unavoidable  delay  in  obtaining  an  anesthetic,  an  ice-bag  may 
be  applied  over  the  hernia.  This  sometimes  succeeds  in  effecting  reduction, 
and  is  assisted  by  placing  the  patient  flat  on  his  back  and  slightly  raising 
the  foot  of  the  bed.  The  application  of  ice  to  a  hernia  containing  damaged 
intestine  is  hkely  to  deprive  the  gut  of  such  vitality  as  it  still  possesses. 
The  use  of  a  hot-bath  may  be  reserved  for  the  very  rare  cases  in  which 
consent  to  an  operation  is  refused. 

All  Surgeons  will  acknowledge  the  truth  of  the  remark  of  the  late  Hey 
of  Leeds — that  he  had  often  regretted  performing  this  operation  too  late,  but 
never  having  done  it  too  early.  It  is  true  that  cases  have  been  recorded,  in 
which  after  four  or  flve  days  of  treatment  the  hernia  has  gone  up,  but  it 
is  very  rare  to  meet  with  such  cases  in  practice  ;  and,  in  all  probabihty,  in 
delaying  the  operation  in  the  hope  of  finding  one  such  case,  the  lives  of  dozens 
of  patients  would  be  sacrificed.  Luke  showed,  as  the  result  of  the  experience 
at  the  London  Hospital,  that  the  ratio  of  mortality  increases  in  proportion  to 
the  length  of  time  during  which  the  strangulation  is  allowed  to  continue.  Of 
69  cases  of  strangulated  hernia  operated  upon  within  the  first  48  hours  of 
strangulation,  12  died,  or  1  in  .5 '7  ;  whilst  of  38  cases  operated  on  after  more 
than  48  hours  had  elapsed,  15  died,  or  1  in  2"5.  The  same  point  is  well  illus- 
trated by  129  cases  of  strangulated  inguinal  and  femoral  hernia  abstracted  by 
Macready  from  the  tables  of  Reichel  and  Habs  :  12-5  per  cent,  died  after  one 
day's  strangulation  or  less,  20 -1  per  cent,  after  2  days,  36*3  per  cent,  after 
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8  days,  and  44  per  ceut.  after  4  and  da3'S.  Indeed,  one  chief  reason  of  the 
greater  mortality  from  operations  for  hernia  in  hospital  tlian  in  private 
practice,  probably  arises  from  the  fact  that  much  valuable  time  is  irequently 
lost  before  assistance  is  sought,  or  in  fruitless  efforts  to  reduce  the  swelling 
before  the  patient's  admission.  Not  only  is  time  lost  in  this  way,  but  the 
bowel  is  often  bruised,  so  that  inflammation  is  more  likely  to  follow  reduction. 
The  mortality  in  operations  for  strangulated  hernia  performed  within  twenty- 
four  hours  of  the  descent  of  the  gut,  with  antiseptic  precautions,  or  even  with 
common  attention  to  cleanliness,  is  so  small,  that  it  may  be  said  to  be  almost 
inconsiderable. 

In  certain  cases  of  large  umbilical  or  inguinal  hernia  occurring  in  feeble  or 
elderly  people,  the  strangulation  is  of  a  very  gradual  and  passive  character, 
and  it  may  be  difficult  to  decide  if  strangulation  really  exists  or  whether  the 
symptoms  are  not  due  to  simple  incarceration.  In  such  hernite,  which  usually 
contain  extensively  adherent  bowel  and  omentum,  herniotomy  may  be  a  very 
formidable  proceeding.  In  addition  to  taxis  certain  other  measures  may 
sometimes  be  tried  in  these  cases. 

It  is  a  useful  practice  to  commence  the  treatment  by  the  administration  of 
a  large  enema  ;  which,  by  emptying  the  lower  bowel,  will  alter  the  relations 
of  the  abdominal  contents,  and  may  materially  facilitate  the  reduction  of  the 
tumour.  The  best  enema  is  one  of  gruel  and  castor-oil,  with  some  spirits  of 
turpentine  added  to  it  ;  it  should  be  injected  through  a  full-sized  tube,  passed 
high  up  into  the  gut,  and  with  a  moderate  degree  of  force.  In  administering 
it,  care  must  be  taken  that  no  injury  be  done  to  the  bowel.  It  would  scarcely 
be  necessary  to  give  such  a  caution  as  this,  were  it  not  that  I  was  once  sum- 
moned by  two  very  excellent  practitioners,  to  see  a  woman  with  strangulated 
hernia,  to  whom  an  enema  of  about  two  quarts  of  tepid  water  had  been 
administered  ;  and  as  this  had  not  returned,  and  did  not  appear  to  have  gone 
up  the  bowel,  they  suspected  that  it  must  have  passed  out  of  the  rectum  into 
the  surrounding  areolar  tissue.  As  the  patient,  however,  did  not  seem  to  be 
suffering  from  this  cause,  and  as  the  symptoms  of  strangulation  were  urgent, 
I  operated  on  the  hernia.  Death  suddenly  occurred,  apparently  from  exhaus- 
tion, in  about  eight  hours  ;  and  it  was  found  that  the  rectum  had  been  per- 
forated, and  the  fluid  injected  into  the  meso-rectum,  separating  the  gut  from  the 
sacrum,  whence  it  had  extended  into  the  general  subperitoneal  areolar  tissue  ; 
some  of  the  water  appeared  to  have  entered  the  peritoneal  cavity  also. 

The  ice-bag  may  safely  be  tried  in  some  cases  of  this  nature,  and  in  very 
large  herhite  reduction  has  been  effected  by  the  uniform  pressure  of  an  elastic 
bandage  passed  several  times  round  the  tumour. 

Persistence  of  Symptoms  after  Reduction. — After  the  reduction  of 
the  hernia  by  taxis,  the  symptoms  of  strangulation  may  continue  unabated. 
This  may  arise  from  the  following  conditions  :  ] .  The  hernia  may  have  been 
reduced  in  mass.  2.  Am  internal  strangulation  has  existed  within  the  sac,  the 
taxis  having  overcome  the  external  stricture,  but  failing  to  influence  that  within. 
3.  The  gut  may  have  been  so  severely  nipped  or  strangulated  for  so  long  a 
time,  that  as  soon  as  the  constriction  of  the  vessels  is  relieved,  the  phenomena 
of  acute  inflammation  manifest  themselves,  with  complete  arrest  of  peristaltic 
movement.  This  condition,  as  before  stated,  may  end  in  gangrene.  4.  The 
sac  may  be  of  an  hour-glass  shape,  lying  partly  within  the  abdomen  and  partly 
outside,  and  in  the  apparent  reduction  the  gut  may  have  been  merely  squeezed 
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from  the  outer  part  of  the  sac  into  that  lying  within  the  cavity  of  the  abdomen. 
5.  A  second  hernia  may  exist  in  a  state  of  strangulatioo,  which  has  escaped 
detection.  6.  Rush  ton  Parker  has  recorded  a  case  in  which  apparent  reduction 
was  eiiected  by  merely  forcing  the  contents  back  from  a  small  knuckle  of  gut 
uniformly  adherent  by  recent  adhesions  to  the  sac.  7.  The  gut  is  reduced, 
but  being  adherent  to  the  neck  of  the  sac,  it  is  bent  upon  itself  so  as  to 
occlude  its  lumen. 

The  accident  known  as  "  reduction  en  masse  "  needs  special  consideration. 
It  was  first  described  by  the  French  surgeons  of  the  last  century,  but  received 
little  notice  in  this  country  until  attention  was  drawn  to  it  by  Luke.  In  the 
ordinary  form  the  sac,  with  its  contents  still  in  a  state  of  strangulation,  is 
forced  back  into  the  abdominal  cavity  into  the  subserous  areolar  tissue 
behind  and  beneath  the  parietal  peritoneum,  between  it  and  the  abdominal 
muscles.  A  second  form  of  reduction  in  mass  was  first  described  by  Birkett. 
In  this  variety  the  sac  is  not  torn  from  its  connexions,  but  it  is  ruptured, 
usually  at  its  posterior  part  near  the  neck,  and  the  contents  of  the  sac,  still 
strangulated  by  the  neck,  are  forced  through  the  rent  into  the  subperitoneal 
tissue.  The  reduction  in  mass  has  been  far  more  frequently  observed  in  cases 
of  inguinal  than  in  those  of  any  of  the  other  varieties  of  hernia.  It  has  only 
very  rarely  been  met  with  in  femoral  hernife,  and,  so  far  as  I  know,  not  in 
any  other  form  of  the  disease.  The  comparative  frequency  of  its  occurrence 
in  inguinal  hernia  is  doubtless  due  to  their  large  size,  and  loose  areolar  con- 
nexions. The  accident  has  more  often  occurred  from  the  patient's  own 
efforts  at  reducing  a  strangulated  hernia,  than  from  those  of  the  Surgeon. 
It  is  a  remarkable  fact  that,  in  most  of  the  instances  in  which  it  has  occurred, 
only  a  very  slight  degree  of  force  appears  to  have  been  employed  ;  and  the 
accident  would  seem  to  have  resulted  from  the  adhesions  between  the  sac  and 
the  neighbouring  parts  being  much  weaker  than  natural,  so  that  a  moderate 
degree  of  force  caused  the  whole  to  slip  through  the  canal.  It  may,  however, 
occur  from  the  Surgeon's  efforts,  if  these  be  too  forcible  or  long-continued. 

The  Diagnosis  of  these  several  conditions  may  possibly  be  made  by  atten- 
tion to  the  following  points.  In  the  reduction  in  mass  the  tumour  has  slipped 
up' without  any  gurgle  ;  there  is  a  complete  absence  of  that  fulness  of  the  part 
which  is  occasioned  by  the  presence  of  the  empty  sac  ;  the  abdominal  ring  is 
peculiarly  open,  much  larger  than  usual,  and  somewhat  rounded  ;  on  pushing- 
the  finger  into  the  canal,  this  will  be  found  quite  empty  ;  but  in  some  cases, 
on  deep  pressure  with  the  finger,  especially  when  the  patient  stands  up  or 
coughs,  a  rounded  tumour  may  be  indistinctly  felt  behind  the  ordinary  seat 
of  the  hernia.  In  the  case  of  internal  adhesions  there  will  have  been  no 
gurgling,  but  the  canal  is  still  filled  by  the  sac  ;  the  abdominal  apertures  are 
not  preternaturally  patent  and  distinct.  In  the  case  of  extreme  nipping  and 
consequent  inflammation  and  paralysis  of  a  portion  of  the  gut,  gurgling  will 
have  been  felt  and  heard  in  effecting  the  taxis,  which  does  not  happen  in 
either  of  the  other  conditions,  and  the  symptoms  of  intestinal  obstruction  will 
not  be  quite  complete.  The  vomiting  will  lose  its  stercoraceous  character,  and 
probably  some  flatus  will  pass.  An  hour-glass  sac  is  met  with  only  in  old 
inguinal  hernia;,  and  appears  to  arise  from  a  partial  reduction  in  mass.  Four 
cases  of  this  kind  have  occurred  in  University  College  Hospital.  In  each 
apparent  reduction  was  easily  effected,  with  slight  gurgling.  The  protrusion 
readily  re-appeared,  and  was  easily  put  back  again.    The  nature  of  the  case 
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was  recognized  only  after  operation  performed  for  persistence  of  symptoms  in 
three  cases,  and  after  death  in  the  fourth.  In  the  case  of  the  co-existence  of  a 
secotid  henna  in  a  state  of  strangulation,  the  cause  of  the  continuance  of  the 
symptoms  may  be  ascertained  by  careful  examination  of  the  abdominal  walls. 
It  is  especially  the  co -existence  of  a  small  femoral  with  a  large  umbilical  or 
inguinal  hernia  that  is  apt  to  be  overlooked.  This  I  have  seen  happen  in  a 
very  fat  person.  A  man  was  admitted  into  the  hospital  with  strangulated 
inguinal  hernia.  It  was  reduced  by  the  house-surgeon,  but  the  symptoms 
persisted,  and  the  patient  died  unrelieved,  there  being  no  indication  for 
operation.  After  death  a  very  small  piece,  half  a  knuckle,  of  intestine,  was 
found  strangulated  in  the  crural  canal  of  the  same  side.  The  patient  being 
extremely  fat,  this  strangulation  was  not  detected,  and  could  not  be  recognized 
during  life.  The  folds  of  the  groin  should  be  very  carefully  examined  in  all 
these  cases. 

The  Treatment  (if  these  different  conditions  is  full  of  anxiety  and  difficulty 
to  the  Surgeon.  The  difficulty  depends  chiefly  upon  the  uncertainty  of  the 
diagnosis.  The  Surgeon  has  to  decide  whether  the  case  requires  immediate 
operation,  and  if  so,  whether  this  shall  consist  of  an  incision  in  the  region 
from  which  the  hernia  has  been  reduced  or  of  an  exploratory  laparotomy. 
The  only  condition  in  which  no  operation  is  required,  is  that  in  which  the 
gut  after  reduction  remains  for  a  while  more  or  less  paralysed,  on  account  of 
the  extreme  degree  of  strangulation  to  which  it  has  been  exposed.  In  the 
slighter  forms  of  this  condition,  although  the  vomiting  may  continue  after 
the  operation  it  ceases  to  be  stercoraceous,  supposing  it  to  have  been  so  before, 
and  tlie  passage  of  flatus  shows  that  the  complete  obstruction  is  relieved. 
The  length  of  time  during  which  the  congested  condition  of  the  bowel  will 
continue  after  reduction,  is  very  considerable.  In  a  case  of  strangulated 
femoral  hernia  under  my  care,  reduction  was  effected,  but,  strangulation 
recurring  at  the  end  of  twelve  days,  an  operation  became  necessary,  and 
the  patient  died  on  the  eighth  day  after  it,  or  the  twenty-first  from  the  first 
strangulation.  On  examination,  the  small  intestine  was  found  congested  in 
two  portions,  each  of  which  was  about  eight  inches  in  length  ;  several  feet  of 
healthy  gut  intervening  between  them.  One  of  these  lay  opposite  the  wound, 
and  was  evidently  the  intestine  that  was  last  strangulated.  The  other  was 
altogether  away  from  the  seat  of  operation,  but  was  equally  darkly  coii^ested, 
being  almost  of  a  black  colour,  and  was  clearly  that  portion  which  had  been 
constricted  some  time  previously,  and  which,  although  twenty  days  had 
elapsed,  had  not  as  yet  recovered  itself.  In  more  severe  degrees  of  this 
condition,  the  paralysed  segment  of  bowel  acts  as  a  complete  block, 
and  the  symptoms  continue  with  such  urgency  that  only  an  exploratory 
operation  can  show  whether  or  not  a  mechanical  obstruction  still  exists 
unrelieved. 

The  rule  of  practice  which  is  usually  adopted  in  such  cases  consists  in 
exploring  the  region  from  which  the  hernia  has  been  reduced.  In  the  case 
of  an  infjulnal  hernia  the  first  incision  should  be  made  so  as  to  expose  the 
external  alidominal  ring  which,  if  reduction  in  mass  have  occurred,  will  be  found 
peculiarly  wide  and  open.  The  inguinal  canal  must  next  be  laid  open,  and 
the  parts  contained  within  it  carefully  examined.  If  no  appearance  of  a  hernial 
sac  be  found,  but  the  cord  be  distinctly  and  clearly  seen,  still  further  pre- 
sumptive evidence  will  be  afforded  of  the  reduction  having  been  effected  in 
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mass  ;  for,  if  the  hernia  have  been  put  back  iu  the  usual  way,  the  sac  will 
necessarily  be  left  in  the  canal,  and  will  preserve  its  usual  relations  to  the  cord. 
This  supposition  will  be  strengthened  almost  to  a  certainty  if  it  be  found  that 
the  "  condensed  cellular  capsule  immediately  investing  the  sac,"  as  it  is  termed 
by  Luke — in  other  words,  the  condensed  and  laminated  subserous  areolar 
tissue — has  been  left  in  the  canal.  An  opening  made  into  this  will,  as  that 
Surgeon  observes,  allow  the  finger  to  be  brought  into  contact  with  the  hernial 
tumour  itself.  Should,  however,  this  condensed  areolar  tissue  not  be  found, 
it  must  not  be  concluded  that  no  hernia  is  present,  inasmuch  as  this  invest- 
ment may  have  been  accidentally  absent.  The  finger  should  then  be  passed 
into  the  internal  ring,  which  will  probably  be  found  open,  and  should  be 
carried  from  side  to  side  ;  the  tumour,  if  present,  will  be  detected  lying 
externally  to  the  peritoneum  behind  the  abdominal  wall.  When  found,  it 
must  be  brought  down  into  the  canal  by  enlarging  the  ring  ;  it  must  then  be 
opened,  its  contents  examined,  and  the  stricture  in  its  neck  divided.  The 
intestine  that  has  been  so  strangled  must  be  dealt  with  in  accordance  with  the 
rules  to  be  subsequently  laid  down.  If  the  tumour  cannot  be  readily  brought 
down  so  as  to  allow  of  an  examination  of  it  and  its  contents,  firm  pressure  may 
be  made  upon  the  abdomen,  so  as  to  cause  it  to  protrude.  If  it  still  do  not 
come  down,  it  must  be  opened,  and  the  stricture  cautiously  divided  within  the 
abdomen  with  a  sheathed  bistoury. 

Should  the  hernia  not  have  been  reduced  in  mass,  the  sac  should  be  opened, 
and  possibly  a  small  knuckle  of  gut  may  be  found  gripped  at  the  inner  ring, 
which,  if  not  gangrenous,  may  be  reduced.  If  the  sac  be  empty  the  wound 
may  be  sufficiently  enlarged  upwards  to  allow  an  examination  of  the  parts 
about  the  neck  of  the  sac,  where  possibly  a  band  or  adhesion  may  be  found  by 
the  division  of  which  the  obstruction  may  be  relieved.  If  nothing  be  found 
the  coil  of  intestine  near  the  neck  of  the  sac  may  be  drawn  out  and  examined. 
If  this  be  gangrenous  it  must  be  treated  by  the  formation  of  an  artificial  anus 
or  by  resection  (see  p.  853).  Should  the  gut  be  only  congested  and  swollen  it 
may  be  returned  into  the  abdomen  in  the  hope  that  it  will  gradually  recover. 
In  two  cases  at  University  College  Hospital  in  which  this  treatment  was 
adopted,  nothing  but  a  coil  of  congested  paralysed  intestine  was  found,  and  com- 
plete recovery  followed ;  in  each  case  the  operation  might  have  been  avoided 
if  it  had  been  possible  to  recognize  from  the  symptoms  the  actual  condition 
which  existed.  If  the  condition  of  the  gut  be  so  bad  that  the  possibility  of 
recovery  seems  doubtful  the  lower  end  of  the  wound  may  be  left  open,  and 
the  chance  thus  given  to  the  patient  of  the  formation  of  an  artificial  anus  if 
sloughing  of  the  intestine  occur  ;  a  result  that  I  have  more  than  once  witnessed 
about  the  fourth  or  fifth  day,  the  patient  ultimately  recovering. 

In  the  case  of  a  femoral  hernia  the  first  part  of  the  treatment  is  the  same, 
but  if  nothing  be  found  in  the  crural  canal  to  account  for  the  symptoms  the 
wound  cannot  be  conveniently  extended  upwards  so  as  to  open  the  abdominal 
cavity.  If,  therefore,  it  be  determined  to  explore  the  inner  aspect  of  the  ring, 
this  may  be  done  by  an  incision  at  the  outer  border  of  the  rectus  or  in  the 
middle  line. 

An  alternative  treatment  in  the  cases  under  consideration  consists  in  pro- 
ceeding at  once  to  a  median  laparotomy  below  the  umbilicus.  From  such  an 
incision  it  is  possible  to  examine  both  inguinal  and  femoral,  and  even  the 
obturator  openings  without  difficulty  ;  and  in  cases  where  the  diagnosis  is 
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altogether  uncertain  the  median  incision  undoubtedly  presents  considerable 
advantages.  Thorburn  has  recorded  two  cases,  and  Barker  a  third,  in  which 
rcdwiion  en  masse  was  successfully  treated  by  median  laparotomy.  In  Thor- 
burn's  first  case  the  intestine  was  liberated  by  gentle  traction,  and  in  the 
second  case  by  notching  the  neck  of  the  sac.  In  Barker's  case  the  constricting 
neck  of  the  sac  was  divided  with  scissors,  and  after  releasing  the  bowel  the  sac 
was  turned  inside  out,  ligatured  with  silk  and  removed. 

When  a  second  strangalated  hernia  exists,  it,  of  course,  must  either  be 
reduced  by  the  taxis,  or  the  operation  practised  on  it. 

OPERATION    FOR    STRANGULATED    HERNIA.  HERNIOTOMY. 

All  operations  for  hernia  should  be  performed  with  efficient  antiseptic  pre- 
cautions. The  Surgeon  and  his  assistants  must  first  carefully  clean  their  hands 
(Yol.  I.,  p.  324),  and  the  sponges  and  instruments  must  be  disinfected  as 
already  described  (Vol.  I.  p.  40).  The  skin  for  some  distance  around  the  seat 
of  the  incision  must  be  shaved,  cleaned  and  disinfected.  The  wound  should 
be  occasionally  irrigated  with  carbolic  lotion  (1  in  40)  or  perchloride  of 
mercury  (1  in  2000),  or  other  antiseptic  solution,  care  being  taken  that  the 
fluid  does  not  pass  into  the  peritoneal  cavity  :  a  basin  of  carbolic  acid  lotion 
should  be  at  hand,  into  which  the  Surgeon  should  dip  his  hands  before  intro- 
ducing the  finger  into  the  abdominal  cavity.  Should  a  coil  of  intestine  be 
unavoidably  exposed  for  any  length  of  time,  it  may  be  covered  with  a  piece  of 
gauze  soaked  in  a  warm  1  in  4o  solution  of  carbolic  acid.  In  all  cases  the 
patient's  extremities  must  be  covered  with  warm  blankets,  and  no  more  of  the 
body  exposed  than  is  necessary. 

The  only  operation  which  will  be  described  is  that  in  which  the  sac  is 
opened  before  the  stricture  is  divided,  so  that  the  condition  of  the  contents 
maybe  accurately  determined.  Before  the  introduction  of  antiseptics  this  was 
a  serious  procedure,  and,  as  in  many  cases,  the  stricture  is  seated  outside  the 
neck  of  the  sac,  it  is  not  always  necessary  for  the  reduction  of  the  hernia. 
The  operation  without  opening  the  sac  was  performed  by  Petit  as  long 
ago  as  1718,  and  was  subseqaently  advocated  by  Aston  Key  and  Luke. 
At  the  present  day,  however,  the  additional  risk  is  so  small  that  the  sac  is 
almost  invariably  opened  in  order  that  the  Surgeon  may  avoid  the  possibility 
of  reducing  gangrenous  gut  or  gut  which  is  still  in  a  state  of  strangulation  by 
liands  of  adhesion  or  by  inclusion  in  an  omental  aperture. 

It  may,  however,  happen  occasionally  that  the  Surgeon  may  be  called  upon 
to  operate  in  an  emergency  without  the  proper  means  of  ensuring  asepsis,  and 
under  such  circumstances  I  am  decidedly  of  opinion  that  opening  the  sac 
should  if  possible  be  avoided  whenever  the  hernia  has  not  been  long  stran- 
gulated and  presents  no  signs  of  gangrene,  and  more  especially  when  it  is 
femoral  or  umbilical. 

When  an  old  irreducible  hernia  of  large  size  becomes  strangulated  it  is 
usually  better  to  avoid  opening  the  sac  if  possible,  as  the  contents  cannot  be 
completely  reduced,  and  owing  to  the  difficulty  in  dressing  such  cases  septic 
inflammation  may  follow,  terminating  in  fatal  general  peritonitis.  In  these 
cases,  as  Luke  has  pointed  out,  it  rarely  happens  that  the  old  adherent  parts 
are  seriously  strangulated,  but  the  whole  mischief  seems  to  be  occasioned  by 
the  new  protrusion,  which  is  tightly  nipped  ;  and  if  this  can  be  liberated  and 
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reduced,  the  Surgeon  has  done  all  that  need  be  accomplished.  The  evidence 
of  the  reduction  of  the  recent  protrusion,  although  the  old  adherent  and 
irreducible  hernia  be  left,  is  usually  sufficiently  clear  ;  the  portion  of  gut 
returning  with  a  slip  and  a  gurgle,  with  considerable  diminution  in  the  general 
tension  of  the  tumour. 

Operation. — Exposure  of  the  Sac. — The  patient  must  be  placed  on  a 
table  of  convenient  height  and  brought  to  the  edge  of  it.  The  dissection  of  the 
hernial  coverings  in  layers  anatomically  arranged  is  never  done  at  an  operation. 
The  Surgeon  proceeds  as  follows  :  An  incision  of  sufficient  length  is  made  over 
the  neck  of  the  sac  ;  this  may  be  best  done  by  pinching  up  a  fold  of  skin,  pushing 
the  scalpel  through  its  base  with  the  back  of  the  instrument  turned  towards  the 
hernia,  and  then  cutting  upwards  (Fig.  796).  A  linear  incision  is  thus  made, 
which  may  be  extended  at  either  end  if  necessary  ;  the  dissection  is  then  carried 
through  the  superficial  fiiscia  and  fat  with  the  scalpel  and  forceps.  If  any 
small  artery  spout,  it  should  be  tied  at  once,  or  seized  in  forcipressure  forceps, 


lest  the  bleeding  obstruct  the  view  of  the  part  in  the  subsequent  steps  of  the 
operation.  As  the  Surgeon  approaches  the  sac,  greater  caution  is  required, 
particularly  if  the  subserous  areolar  tissue  be  dense,  opaque,  and  laminated. 
The  Surgeon  must  pinch  this  up  with  the  forceps,  make  a  small  incision  into 
it,  introduce  a  director,  and  lay  it  open  upon  this,  or  on  the  finger  (Fig.  797). 
If  it  be  thin  and  not  opaque,  so  as  to  admit  a  view  of  the  subjacent  parts,  he 
may  dissect  it  through  with  the  unsupported  hand.  In  this  way  he  proceeds 
until  the  sac  is  reached,  which  is  usually  known  by  its  rounded  and  tense 
appearance,  its  filamentous  character,  and  its  bluish  colour.  In  some  cases 
the  Surgeon  thinks  that  he  has  reached  the  sac,  when  in  reality  he  has  only 
come  upon  a  deep  layer  of  condensed  areolar  tissue  in  close  contact  with  it  ; 
here  the  dull  and  opaque  character  of  the  tissue  and  its  more  solid  feel, 
together  with  the  absence  of  tlie  peculiar  tension  that  is  characteristic  of  the 
sac,  will  enable  him  to  recognize  the  real  state  of  things.  In  other  cases,  the 
sac  is  so  thin,  and  the  superficial  structures  are  so  little  condensed,  that  the 
Surgeon  may  Jay  it  open  in  the  earlier  incisions  before  he  thinks  he  has 
reached  it.    In  these  circumstances  a  portion  of  the  'intestine  protruding 


Fig.  796.— Operation  for  Hernia:  Division 
of  the  Skin. 


Fig.  707. — Operation  for  Hernia  : 
Incision  of  Subserous  Ai'eolar 
Tissue. 
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might  be  mistaken  for  the  sac.  This  dangerous  error  may  be  avoided  by 
observing  the  highly  poHshed  appearance  presented  by  the  dark  and  congested 
gut,  and  the  non-existence  of  any  adhesions  between  its  deeper  portions  and 
the  tissues  upon  which  it  lies.  If  the  sac  be  prematurely  opened,  the  escape 
of  fluid  will  indicate  this  ;  and  if  omentum  protrude,  its  granular  appearance 
and  peculiar  feel  will  at  once  cause  its  recognition. 

Opening  the  Sac. — The  sac,  having  been  exposed,  must  be  carefully 
opened  ;  this  should  be  done  towards  its  anterior  aspect  ;  and,  if  it  be  a  small 
one,  at  its  lower  part.  It  may  best  be  done,  if  the  sac  be  not  very  tense,  by 
seizing  a  portion  of  it  between  the  finger  and  thumb,  and  thus  feeling  that  no 
intestine  is  included  ;  a  small  portion  of  it  is  then  pinched  up  with  the  forceps, 
and  an  oj^ening  is  made  into  it  by  cutting  upon  their  points  with  the  edge  of 
the  scalpel  laid  horizontally.  This  may  be  rather  difficult  if  the  sac  is  tensely 
distended  with  fluid.  In  these  cases,  the  fluid  sometimes  squirts  out  in  a  full 
jet,  and  occasionally  in  a  very  considerable  quantity.  I  have  seen  at  least  a 
pint  of  slightly  bloody  serum  escape  on  opening  the  sac  of  an  old  inguinal 
Jiernia  which  had  become  strangulated.  Most  frequently,  however,  there  is 
not  more  than  from  half  an  ounce  to  an  ounce  ;  and  sometimes  the  quantity 
is  considerably  less  than  this.  If  the  fluid  be  clear  and  transparent,  of  a 
yellow  tint  like  serum,  it  is  a  good  sign,  as  probably  no  great  amount  of  con- 


Fig.  79S. — Broad  and  narrow  Director  on  wljicli  tlie  Sac  may  be  divided. 


gestion  has  taken  place.  If  reddened  by  extravasation  of  blood,  it  is  au 
evidence  of  increased  congestion ;  and  the  deeper  the  discoloration,  the 
browner,  the  more  muddy  the  fluid,  the  greater  probably  has  been  the  conges- 
tion or  inflammation  of  the  strangulated  parts.  In  some  instances  scarcely 
any  fluid  exists  ;  and  then  it  becomes  necessary  to  proceed  with  extreme 
caution  in  opening  the  sac,  as  the  gut  or  omentum  is  applied  closely  to  its 
inner  wall.  In  such  cases  as  these  the  sac  is  not  unfrequently  sufficiently 
translucent  to  enable  the  Surgeon  to  see  its  contents  through  it ;  and  he 
should  then  open  it  over  the  omentum,  or  any  small  mass  of  fat  which  he  may 
observe  shining  through  it.  The  opening,  when  once  made  into  the  sac,  may 
be  extended  by  the  introduction  of  a  broad  director  (Fig.  798),  upon  which 
it  is  to  be  slit  vip  to  a  sufficient  extent  to  allow  the  examination  of  its 
contents. 

Division  of  the  Stricture. — The  next  point  in  the  operation  is  the  divi- 
sion of  the  stricture  ;  and  this  requires  considerable  care,  lest  injury  be  done 
to  the  neighbouring  parts  of  importance,  or  the  gut  be  wounded.  Vessels  and 
structures  in^he  vicinity  of  the  stricture  are  avoided  by  dividing  it  in  a  proper 
dii'ection,  in  accordance  with  ordinary  anatomical  considerations,  which  will  be 
described  when  we  come  to  speak  of  the  special  forms  of  rupture.  All  injury 
to  the  intestine  is  prevented  by  introducing  the  index  finger  of  the  left  hand 
up  to  the  seat  of  stricture,  insinuating  the  finger-nail  underneath  it,  and  divid- 
ing the  constriction  by  means  of  a  hernia-knife  having  a  very  limited  cutting 
edge  (Pig.  799).  If  a  director  be  used  to  guide  the  knife,  the  intestine  will  be 
in  considerable  danger,  as  the  instrument  may  be  slid  under  that  portion  of  it 
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which  lies  beneath  the  stricture  ;  or  the  tense  gut,  curhng  over  the  side  of  the 
groove,  may  come  into  contact  with  the  edge  of  the  knife.  These  accidents 
are  prevented  by  using  the  finger  as  a  director,  and  slipping  the  hernia-knife 
(which  should  not  have  quite  so  long  a  probe-point  as  those  usually  made) 


Fig.  799.— Hernia-knife. 


along  the  palmar  surface  of  the  finger,  upon  its  flat  side  (as  represented  in 
Fig.  800)  :  the  finger  serves  to  keep  the  bowel  out  of  the  way,  and  detects 
any  part  that  may  be  interposed  between  the  edge  of  the  knife  and  the 
stricture. 

During  the  division  of  the  stricture,  the  protruding  portions  of  intestine 
must  be  protected  from  the  knife.    The  operator  may  spread  his  left  hand 

over  them  in  such  a  way  that 
they  cannot  be  touched  by  the 
edge  of  the  instrument :  or  they 
may  be  protected  by  an  assistant. 

In  some  cases  the  stricture  is 
so  tight  that  it  is  at  first  almost 
impossible  to  get  the  edge  of  the 
nail  underneath  it.  The  Surgeon 
will,  however,  generally  succeed 
Fig.  soo.-Mode  of  using  the  Heniia-knife  in  doiug  SO,  by  directing  his 

assistant  to  draw  down  the  coil  of 
intestine,  so  as  to  loosen  it,  as  it  were,  from  underneath  the  stricture  ;  he  will 
tlieu  usually  succeed  in  passing  his  finger  up  in  the  middle  of  the  coil,  where 
the  mesentery  lies.  As  soon  as  the  blunt  end  of  the  hernia-knife  has  been 
passed  under  the  stricture,  its  sharp  edge  must  be  turned  up,  and  the  con- 
striction divided  in  a  proper  direction,  to  a  very  limited  extent,  from  one- 
eighth  to  a  quarter  of  an  inch. 

Reduction. — The  intestine  and  omentum,  having  been  examined,  must  be 
dealt  with  according  to  the  condition  in  which  they  are  found  ;  as  will  sub- 
sequently be  described.  If  these  structures  be  sufficiently  healthy  to  admit 
of  reduction,  the  intestine  should  first  of  all  be  replaced.  This  must  be  done 
by  pushing  it  back  with  as  much  gentleness  as  possible,  and  chiefly  by  using 
the  index  fingers.  When  it  has  slipped  up  into  the  abdomen,  the  omentum 
must  be  returned  in  the  same  way.  Care  should  be  taken  that  the  margins  of 
the  sac  are  firmly  held  down  by  means  of  a  pair  of  forceps  ;  lest  it,  together 
with  its  contents,  be  returned  en  masse,  the  stricture  being  undivided.  After 
reduction,  the  Surgeon  should  pass  his  finger  through  the  neck  of  the  sac,  and 
feel  that,  all  is  clear. 

Treatment  of  the  Sac. — As  a  general  rule,  the  operation  should  be  com- 
pleted by  closing  the  neck  of  the  sac,  and,  if  possible,  the  ring,  as  in  the  radical 
cure  of  a  reducible  hernia.  The  details  of  this  part  of  the  operation  vary 
with  the  variety  of  the  rupture,  and  will  be  described  with  the  special  hernige. 
There  are,  however,  many  exceptions  to  the  rule.    It  may  happen  that  the 
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Surgeon  is  obliged  to  operate  without  the  means  of  carrying  out  efficient  anti- 
septic treatment  ;  it  is  wiser  then  not  to  attempt  a  radical  cure.  If  the  patient 
l)e  much  exhausted,  or  be  very  old  and  feeble,  or  suffering  from  bronchitis,  the 
operation  should  be  concluded  as  quickly  as  possible,  as  the  prolonged  adminis- 
ti'ation  of  the  anaesthetic  and  exposure  necessitated  by  attempting  a  radical 
cure  might  turn  the  scale  against  him.  Lastly,  if  there  is  the  slightest  doubt 
as  to  the  vitality  of  the  gut,  the  ring  should  not  be  closed,  as  should  gangrene 
(ir  ulceration  occur  after  reduction,  the  patient's  only  chance  of  life  lies  in 
adhesion  of  the  damaged  gut  to  the  ring,  and  in  the  formation  of  an  artificial 
anus  at  the  wound.  The  experience  of  recent  years  has  clearly  shown 
that  in  properly  selected  cases  the  patient's  danger  is  not  increased  by  con- 
ckiding  the  operation  with  a  radical  cure.  If  no  means  be  taken  to  close  the 
neck  the  opening  in  the  sac  heals  readily  under  the  pressure  of  the  dressing, 
but  obliteration  by  adhesion  of  its  sides  rarely  occurs,  and  consequently  the 
hernia  returns  when  the  wound  is  healed. 

Treatment  of  the  Wound. — After  the  operation  is  completed,  whether 
tlie  sac  be  removed  or  not,  the  wound  must  be  brought  together  with  sutures, 
and  unless  it  is  perfectly  dry  it  is  better  to  introduce  a  small  tube  at  the  lower 
angle.  Any  efficient  antiseptic  dressing  may  be  used,  and  care  must  be  taken 
that  it  surrounds  the  wound  for  some  distance.  Uniform  elastic  pressure  is 
best  obtained  by  a  large  wool-dressing  firmly  secured  with  a  bandage,  and  a 
single  turn  of  an  elastic  bandage  may  conveniently  be  passed  over  the  abdominal 
opening  to  act  as  a  truss.  In  the  absence  of  other  dressings,  simple  dry  lint  or 
cotton-wool  may  be  used.  Primary  union  occurs  in  most  cases,  and  unless  a 
drainage-tube  has  been  used  the  dressing  can  usually  be  left  undistui'bed  for 
eight  or  ten  days.  Should  suppuration  occur  the  stitches  must  be  removed 
and  a  light  antiseptic  dressing  applied,  lest  the  pus,  not  finding  a  ready 
outlet,  may  either  be  diffused  between  the  muscular  planes  of  the  abdominal 
wall,  or  return  into  the  peritoneal  cavity,  exciting  inflammation  of  it, — a 
result  which  I  have  more  than  once  seen  occur. 

After -Treatment. — The  patient  should  be  kept  quiet  in  bed,  with  the 
leg  on  the  affected  side  bent  over  a  pillow.  From  30  to  40 ITT.,  of  laudanum 
may  then  be  given,  or  \  to  gr.  of  morphia  hypodermically.  If  the  strangu- 
lation has  been  of  very  short  duration — under  24  hours — and  the  gut  but 
httle  congested,  the  patient  may  be  left  without  further  medical  treatment 
until  the  bowels  act  by  themselves,  unless  this  be  delayed  for  five  or  six  days,, 
when  a  castor-oil  and  gruel  enema  may  be  given.  In  all  cases  in  which  the' 
strangulation  has  been  of  longer  duration  and  more  severe,  the  bowels  must 
be  kept  confined  by  small  doses  of  opium  till  the  fourth  day  at  least.  The 
opium  may  then  be  discontinued  if  there  is  no  abdominal  tenderness  or 
other  bad  symptom,  and  the  bowels  allowed  to  act  naturally.  If  they  do  not 
act  before  the  end  of  a  week  and  the  patient  is  well  in  other  respects,  an 
enema  may  be  given.  It  is  of  very  great  importance  not  to  administer  any 
purgatives.  If  the  mechanical  obstruction  has  been  removed  the  bowels  will 
be  sure  to  recover  their  proper  functions  :  though,  in  consequence  of  the  gut 
having  been  severely  constricted  by  the  pressure  of  the  stricture,  it  may 
require  to  be  left  quiet  for  a  few  days  before  it  can  recover  its  peristaltic 
action.  The  administration  of  purgatives,  by  still  further  irritating  it,  will 
increase  the  risk  of  inflammation,  and  will  probably  do  much  harm.  The 
patient,  of  course,  must  be  kept  upon  the  simplest  and  most  unirritating 
VOL.  II.  ."Si 
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diet — indeed,  he  should  be  allowed  only  barley-water  and  ice  for  the  first 
day,  and  afterwards  some  beef-tea  or  chicken-broth  ;  milk  should  be  avoided, 
as  it  coagulates  in  the  stomach  and  is  not  easily  digested.  Xo  solid  food 
must  be  given  till  the  bowels  have  acted,  and  all  risk  of  peritonitis  has 
passed. 

The  mortality  after  the  operation  for  strangulated  hernia  is  influenced 
chiefly  by  the  length  of  time  which  has  elapsed  before  it  is  undertaken  (see 
p.  840).  Of  132  consecutive  cases  operated  upon  in  University  College  Hospital 
during  the  ten  years  1881  to  1890,  37  died,  giving  a  general  mortality  of  28 
per  cent.  The  result  is  also  greatly  influenced  by  the  age  of  the  patient ; 
being  very  much  more  favourable  in  the  earlier  than  in  the  later  periods  of 
life.  Of  1,0G3  cases  collected  by  Macready  from  the  Reports  of  St.  Bartholo- 
mew's, St.  George's,  St.  Thomas's,  and  University  College  Hospitals,  33  were 
under  ten,  and  of  these  25  recovered  and  8  died  ;  between  ten  and  twenty,  19 
recovered  and  b  died  ;  between  twenty  and  thirty,  83  recovered  and  17  died  ; 
between  thirty  and  forty,  106  recovered  and  28  died  ;  between  forty  and  fifty, 
165  recovered  and  72  died  ;  between  fifty  and  sixty,  127  recovered  and  94 
died  ;  between  sixty  and  seventy,  102  recovered  and  96  died  :  and  above 
seventy,  44  recovered  and  72  died. 

Bronchitis  with  emphysema  is  a  very  serious  and  not  uncommon  complica- 
tion, the  strangulation  being  often  due  to  the  cough.  It  is  frequently  aggra- 
vated to  a  fatal  degree  by  the  anesthetic  and  the  exposure  during  the  operation. 
In  these  cases  chloroform  should  be  used  in  preference  to  ether.  Obesity, 
also,  has  a  very  unfavourable  effect.  The  depth  of  the  wound  in  fat  people 
adds  to  the  difficulty  of  drainage,  and  the  discharges,  if  allowed  to  decompose, 
readily  soak  into  the  subperitoneal  cellular  tissue,  and  give  rise  to  ditf'use 
cellulitis  with  sloughing. 

Accidents  and  Modifications  op  the  Operation. — The  operation  having 
thus  been  described,  we  have  next  to  consider  in  detail  certain  accidents 
attending  it,  or  modifications  which  may  be  required  ;  such  as  Peritonitis, 
Acute  Enteritis,  the  Management  of  the  Intestine  according  to  its  con- 
ditions, the  Management  of  Adhesions  and  of  the  Omentum,  Wounds  of  the 
Intestine  and  of  Arteries,  Sloughing  of  the  Sac,  Artificial  Anus,  and  Faecal 
Fistula. 

Diffuse  Peritonitis  is  a  most  serious  complication  after  operations  for 
strangulated  hernia.  It  very  rarely  exists  at  the  time  of  the  operation.  In  a 
certain  number  of  cases  it  arises  from  the  introduction  of  septic  matter  into 
the  cavity  of  the  abdomen  from  the  wound  either  at  the  time  of  the  operation 
or  at  a  later  period  should  suppuration  take  place.  In  other  cases  it  is 
dependent  upon  the  condition  of  the  gut  at  the  time  it  is  reduced.  Even  if  it 
be  actually  gangrenous  it  may  rapidly  become  surrounded  by  firm  inflammatory 
exudation,  and  diflTuse  inflammation  may  thus  be  prevented.  Moi'e  commonly 
this  fails,  the  inflammation  extends  more  widely,  and  the  quantity  of  the  exuda- 
tion becomes  so  great  that  the  healthy  part  of  the  peritoneum  cannot  absorb  it 
(see  Vol.  I.,  p.  890)  ;  septic  changes  then  take  place  in  the  accumulated  fluid  ; 
the  irritating  products  are  diffused  widely,  and  general  peritonitis  results.  When 
the  gut  is  gangrenous,  and  probably  if  it  be  very  acutely  inflamed  as  the  result 
of  long  strangulation,  the  surrounding  inflammation  of  the  peritoneum  may 
assume  a  septic  form,  the  infection  taking  place  from  within  the  gut.  The 
first  cause  can  be  obviated  by  the  use  of  antiseptics  during  the  operation,  but 
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it  is  evident  that  these  can  have  no  influence  when  the  source  of  infe;;tion 
comes  from  within  the  gut. 

The  Symptoms  vary  much  in  different  cases.  Sometimes  all  the  ordinary- 
signs  of  acute  inflammation  of  the  peritoneum  are  present.  There  is  tendei*- 
ness  of  a  diffused  character,  with  lancinating  pains.  The  patient  lies  on  his 
back,  with  his  knees  drawn  up,  has  an  anxious  countenance,  a  quick,  hard 
pulse,  a  dry  tongue,  and  high  fever  ;  the  respiration  is  principally  thoracic, 
and  tympanites  soon  comes  on.  The  bowels  are  usually  constipated,  though 
sometimes  irritated.    Vomiting  usually  forms  a  marked  symptom. 

In  other  cases,  especially  in  elderly  or  debilitated  subjects,  the  local  sym- 
toms  above  mentioned  are  little  marked,  and  the  patient  dies  rapidly  of  acute 
septic  poisoning.  Two  or  three  days  after  the  operation,  the  patient  becomes 
depressed,  with  a  quick  and  weak  pulse,  an  anxious  countenance,  a  tumid  and 
tympanitic  abdomen,  and  rapid  sinking  of  strength.  In  the  majority  of 
cases,  however,  some  of  the  ordinary  local  signs  of  peritonitis  are  present. 
x4.fter  death,  the  abdominal  cavity  will  be  found  to  contain  a  quantity  of 
turbid  serous  fluid  mixed  with  flakes  of  lymph  ;  in  many  instances  in 
such  quantity  as  to  give  it  a  puriform  appearance,  and  not  unfrequently 
matting  together  the  coils  of  intestine. 

The  Treatment  of  this  complication  is  best  conducted  by  the  administration 
of  opium.  A  pill  containing  gr.  j  of  opium  may  be  given  every  fourth  or 
sixth  hour,  and  hot  fomentations  should  be  applied  to  the  abdomen.  The 
patient  must  be  confined  to  barley-water,  milk,  and  ice.  If  the  inflammation 
subsides,  the  constipation  which  is  occasioned  by  it  will  be  relieved  without 
purgatives.  The  tympanites  may  be  removed  in  some  cases  by  the  passage  of 
a  long  tube  up  the  rectum.  If  there  be  any  reason  to  suppose  that  the  peri- 
tonitis is  due  to  perforation  of  the  gut  or  the  supervention  of  gangrene,  and  if 
the  patient's  general  condition  allow  of  it,  laparotomy  may  perhaps  hold  out 
slight  hope  in  an  otherwise  hopeless  case. 

Localized  Peritonitis  is  of  common  occurrence.  It  is  not  characterized 
by  any  very  evident  symptoms  beyond  pain  and  tenderness  at  some  point  of 
the  abdomen  near  the  seat  of  the  hernia.  It  is  most  commonly  due  to  the 
condition  of  the  gut  when  reduced,  and  is  often  conservative  in  character. 
Thus  in  a  case  in  University  College  Hospital,  in  which  the  patient  died  six 
days  after  the  operation  from  bronchitis  and  emphysema,  the  part  of  the 
intestine  which  had  been  nipped  was  found  to  be  firmly  adherent  to  the 
surrounding  coils  by  recent  inflammatory  exudation.  Opposite  the  seat  of 
stricture  was  a  small  slough,  about  half  an  inch  in  diameter,  affecting  the 
whole  thickness  of  the  coats.  It  was  already  partly  separated,  and  had  the 
patient  not  died  from  other  causes,  would  probably  have  been  thrown  off  into 
the  intestine,  without  fascal  extravasation,  owing  to  the  firmness  of  the 
surrounding  adhesions.  The  presence  of  the  signs  of  local  peritonitis  are 
of  importance  only  as  indicating  the  necessity  of  avoiding  purgatives  or  even 
enemata,  until  they  have  passed  off.  The  patient  must  be  kept  slightly  under 
the  influence  of  opium  to  maintain  rest  of  the  inflamed  bowel  till  all  tenderness 
has  disappeared. 

Acute  Catarrhal  Inflammation  of  the  Mucous  IVEembrane  of  the 

intestine  or  Acute  Enteritis  occasionally  follows  reduction  of  a  strangulated 
hernia  whether  by  taxis  or  by  operation,  and  may  prove  fatal.  In  this  condi- 
tion the  vomiting  continues,  but  becomes  altered  in  character,  being  no  longer 
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stercoraceous  but  often  very  abundant  and  watery,  with  much  mucus  and 
shreds  of  blackened  blood  floating  in  it.  At  the  same  time  there  may  be 
profuse  diarrhoea  unaccompanied  by  any  marked  pain,  the  stools  being  dark 
and  very  offensive.  Unless  this  condition  be  relieved  by  treatment  collapse 
speedily  sets  in,  the  extremities  become  cold  and  congested,  the  pulse  fails, 
and  death  soon  follows.  Acute  enteritis  may  possibly  occur  as  the  result  of 
prolonged  obstruction,  but  it  is  far  more  commonly  due  to  the  administration 
of  powerful  purgatives  before  the  nature  of  the  case  was  ascertained.  The 
best  treatment  is  the  administration  of  a  mixture  containing  a  sixth  of  a  grain 
of  morphia  and  ten  grains  of  nitrate  or  carbonate  of  bismuth  every  four  hours. 
At  the  same  time  no  solid  food  must  be  allowed.  Milk  and  soda-water,  barley 
water,  arrowroot,  or  carefully  prepared  chicken-broth  may  be  given.  Beef-tea 
is  apt  to  increase  the  diarrhoea.  Brandy  is  frequently  very  useful,  both  as  a 
stimulant  and  in  arresting  the  diarrhoea. 

Management  of  Congested  Intestine.- — The  condition  in  which  the 
contents  of  the  sac  are  found  in  a  case  of  hernia  determines  greatly  the 
course  which  the  Surgeon  should  pursue  after  division  of  the  stricture.  Most 
frequently  the  intestine  is  deeply  congested,  being  of  a  reddish  purple,  a 
claret,  or  chocolate  colour.  This  congested  state  must  not  be  confounded 
with  gangrene — a  mistake  which  might  happen  if  the  Surgeon  were  to  judge 
of  the  condition  of  the  bowel  by  its  colour  only.  However  dark  this  may  be, 
the  gut  cannot  be  said  to  be  gangrenous  so  long  as  it  is  polished  and  firm, 
free  from  putrescent  odour,  and  without  a  greenish  tinge.  In  cases  in  which 
there  is  much  doubt  as  to  whether  its  vitality  continues  or  not,  it  has  been 
proposed  to  scarify  its  surface  lightly  with  the  point  of  a  lancet.  If  blood  flow 
from  the  punctures,  this  may  be  taken  as  a  proof  of  the  continuance  of  the 
vitality  of  the  part.  Such  a  procedure  as  this,  however,  is  certainly  attended 
with  some  degree  of  danger,  and  can  seldom  be  required. 

When  the  intestine  is  merely  congested,  however  deeply,  the  rule  is,  that  it 
should  be  returned  into  the  cavity  of  the  abdomen  in  the  hope  of  its  ultimately 
recovering.  This  it  will  generally  do  if  it  have  not  been  too  much  handled 
after  the  sac  has  been  opened  ;  but  in  some  cases  it  will  slough  a  few  days 
after  it  has  been  reduced,  and,  the  fteces  being  discharged  through  the  wound, 
a  faecal  fistula  will  be  formed  ;  this  may  happen  as  late  as  the  eighth  or  tenth 
day  after  the  operation.  In  doubtful  cases  the  wound  should  be  left  partlj* 
open  and  lightly  dressed  with  some  antiseptic  material,  no  effort  being  made 
to  close  the  neck  of  the  sac  with  the  idea  of  obtaining  a  radical  cure. 

Management  of  Tightly  Constricted  Intestine. — When  the  intestine 
has  been  very  tightly  nipped  by  a  sharp-edged  stricture,  so  that  a  deep  sulcus 
or  depression  is  left  upon  it,  it  seldom  recovers,  whether  the  whole  of  the 
coil  of  gut  have  been  thus  afi'ected,  or  only  a  small  portion  of  its  diameter. 
It  is  remarkable  how  very  quickly  changes  which  are  incompatible  with 
life  may  ensue  in  a  portion  of  gut  that  has  been  very  tightly  strangulated. 
I  have  known  a  coil  of  intestine,  that  had  been  but  eight  hours  strangulated, 
so  tightly  constricted  as  not  to  regain  its  vitality  after  reduction  (Fig.  801). 
In  such  cases  the  patient  usually  dies  of  peritonitis  in  the  course  of  a  few  days 
without  the  bowels  having  acted,  all  peristaltic  motion  having  necessarily 
been  annihilated  at  the  injured  point.  On  examination  after  death,  the  con- 
stricted intestine  will  be  found  to  present  all  the  appearances  of  ganip-ene, 
being  of  a  black  or  ashy-grey  colour,  without  having  any  flocculi  of  lymph 
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deposited  upon  its  surface,  though  these  may  be  in  abundance  in  the  neigh- 
bouring parts.  From  the  very  unfavourable  result  of  those  cases  in  which 
there  has  been  very  tight  nipping  of  the  protruded  bowel,  a  very  cautious 
prognosis  sliould  be  given  ;  and,  in  reducing  the  gut  after  division  of  the 
stricture,  care  should  be  taken  not  to  push  it  far  back  into  the  abdomen,  but 
to  leave  it  near  the  inner  ring  ;  so  that,  in  the  event  of  its  ultimately  giving 
way,  there  may  be  less  risk  of  ffecnlent  extravasation  into  the  peritoneal 
cavity.  In  those  cases  in  which  the  nipping  has  been  very  severe,  the  sulcus 
being  distinctly  marked,  and  the  intestine  excessively  dark  and  congesterl, 
though  not  certainly  gangrenous,,  it  would,  I  think,  be  better  to  treat  it  as  if 
it  were  so  and,  after  dividing  the  stricture,  to  leave  it  outside  the  ring  instead 
of  returning  it ;  the  reduction  of  intestine 
in  this  state  being  almost  invariably 
followed  by  fatal  peritonitis. 

It  is  important  to  observe  that  it  is  not 
always  possible  to  tell  certainly  whether 
the  gut  is  past  recovery  or  not.  Intestine 
which  has  been  so  severely  nipped  as  to 
be  unable  to  recover  its  vitality,  and 
which  will  fall  into  a  state  of  gangrene 
after  being  reduced,  may  not,  at  the  time 
of  its  exposure,  present  the  characters  of 
putrescence  :  there  is  no  fcetor,  no  green 
or  pulpy  appearance,  no  loss  of  polish,  nor 
separation  of  peritoneum  ;  it  is  simply  of 
a  dark  purple  or  maroon  colour,  and  that 
it  has  been  tightly  nipped  is  evident  from 
the  sulcus  upon  it.  There  are  no  signs  of 
gangrene,  simply  because  sufficient  time 
has  not  elapsed  for  putrefaction  to  set  in.  As,  when  a  pile  or  nsevus  has 
been  tied,  though  vitality  be  extinct  in  the  part,  some  time  must  elapse 
before  signs  of  putrescence  manifest  themselves,  so  it  may  be  with  a  strictured 
gut. 

Management  of  Gangrenous  or  Ulcerated  Intestine.— When  the 
intestine  is  actually  gangrenous,  the  integuments  covering  the  tumour  will  be 
infiltrated,  brawny,  and  duskily  congested,  and  the  structures  immediately 
overlying  the  sac  matted  together  ;  the  sac  will  contain  fetid  dark-coloured 
serum  or  pus ;  and  the  softened,  lacerable,  or  pulpy  look  of  the  protruded 
part,  its  loss  of  lustre,  and  peculiar  greenish-black  or  dark-grey  colour,  will 
cause  the  nature  of  the  mischief  to  be  readily  recognized.  In  the  majority  of 
cases  there  will  be  much  constitutional  depression,  with  clammy  skin, 
tympanitic  abdomen,  and  brown  or  black  tongue  ;  but  in  some  instances  I 
have  known  all  these  symptoms  to  be  absent,  and  the  condition  of  the  patient 
to  present  no  very  unfavourable  features.  Much  difference  of  opinion  has 
always  existed  among  Surgeons  as  to  the  proper  line  of  practice  in  such  cases, 
and  the  question  is  far  from  settled  at  the  present  day.  The  treatment  of 
those  cases  in  which  only  a  small  ulceration  exists  in  the  bowel  will  need 
separate  consideration,  but  when  the  gut  is  actually  gangrenous  in  a  part  or 
the  whole  of  its  circumference,  the  two  courses  which  are  open  to  the  Surgeon 
are  .-  1.  To  make  an  artificial  anus,  which,  should  the  patient  recover,  may 
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possibly  be  closed  by  one  of  the  methods  subsequently  to  be  considered  ;  and 
2.  To  resect  the  gangrenous  portion  of  the  gut  and  restore  the  continuity  of 
the  gut  by  suture.  After  these  methods  have  been  described,  their  relative 
advantages  will  be  discussed. 

1.  If  it  be  decided  to  make  an  artificial  anus,  the  stricture  should  be  divided 
in  the  usual  way,  great  care  being  taken  to  disturb  as  little  as  possible  any 
adhesions  which  may  have  formed  about  the  neck  of  the  sac.  Travers  and 
Lawrence  thought  that  the  division  of  the  stricture  was  unnecessary  ;  while 
Dupuytren,  Astley  Cooper,  and  Key  (with  whom  I  concur),  advised  that  it 
should  be  done. 

A  free  incision  should  next  be  made  into  the  pi'otruded  portion  of  bowel, 
which  must  be  left  unreduced,  so  as  to  allow  the  escape  of  fteces  ;  and  the 
wound  left  open  and  covered  by  an  absorbent  dressing.  The  gut  in  the 
vicinity  of  the  stricture  is  retained  in  situ  by  masses  of  plastic  exudation, 
which  prevent  the  peritoneal  cavity  from  being  opened.  If  the  intestine 
should  already  have  given  way  before  the  operation  is  performed,  the 
stricture  must  be  divided,  and  the  part  then  left  unreduced,  care  being  taken 
to  interfere  as  little  as  possible  with  any  adhesions  lying  inside  the  neck  of 
the  sac. 

When  only  a  small  portion  of  the  bowel  is  gangrenous,  the  better  plan  is 
to  return  it  just  beyond  the  mouth  of  the  sac,  without  laying  it  open  ;  but  it 
should  not  be  pushed  any  distance  into  the  cavity  of  the  abdomen  ;  the 
pressure  of  the  surrounding  parts  will  prevent  extravasation.  When  the 
slough  separates,  it  will  probably  be  discharged  into  the  cavity  of  the  intestine ; 
and  the  aperture  resulting  will  be  closed  by  the  adhesions  that  extend  between 
its  margin  and  the  abdominal  wall. 

A  modification  of  the  method  of  treatment  above  described  consists  in  freely 
drawing  down  the  bowel,  excising  the  gangrenous  portion,  and  suturing  the 
ends  of  the  gut  to  the  skin  incision. 

2.  During  recent  years,  the  operation  of  removing  the  gangrenous  portion 
of  the  gut  and  uniting  the  intestine  by  suture  as  originally  performed  with 
success  by  Ramdohr  in  1727,  has  been  revived  and  repeatedly  performed  by 
Billroth,  Czerny,  Kocher,  Hagedorn,  and  Mikulicz,  and  in  this  country  by 
E.  Parker,  Lockwood,  Kendal  Franks,  Arbuthnot  Lane,  and  others.  In 
adopting  this  method,  the  wound  must  be  sufficiently  enlarged  to  allow  the 
intestine  to  be  exposed  well  beyond  the  ga.ngrenous  area.  The  details  of  the 
operation  will  be  the  same  as  in  enterectomy  performed  for  rupture  of  the 
intestine  or  for  tumour  (see  Vol.  I.  p.  886,  and  Vol.  11.  p.  934).  Before 
approximating  the  ends,  the  contents  of  the  loaded  upper  part  of  the  bowel 
should  be  allowed  to  escape,  but  the  greatest  care  must  be  taken  not  to  allow 
fjecal  matter  to  enter  the  peritoneum.  The  incisions  in  the  bowel  must  be 
made  well  beyond  the  damaged  area,  as  it  is  far  better  to  remove  a  few  inches 
of  healthy  gut  than  to  put  sutures  in  a  part  which  is  already  swollen,  softened, 
and  congested.  No  mesentery  should  be  removed  unless  its  vitality  has 
suffered  from  strangulation. 

In  endeavouring  to  draw  a  comparison  between  these  two  methods  of 
treating  gangrenous  intestine,  it  must  in  the  first  place  be  observed  that  the 
mortality  following  the  formation  of  an  artificial  anus  is  very  high.  In  40 
cases  collected  by  Lockwood  from  the  Eeports  of  St.  Bartholomew's  Hospital, 
the  death  rate  was  90  per  cent.  ;  and  of  202  cases  tabulated  by  Kendal  Franks, 
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163,  or  80-7  per  cent.,  died.  The  two  most  common  causes  of  death  are 
peritonitis  and  gradual  starvation,  due  to  the  escape  of  the  contents  of  the 
small  intestines.  Lockwood  has  also  shown  that  in  some  cases  the  loaded 
bowel  fails  to  relieve  itself  on  account  of  its  paralysed  condition.  Even  the 
figures  above  mentioned  do  not  fully  indicate  the  mortality  of  this  method  of 
treatment,  for  a  certain  number  of  the  few  patients  who  survive  die  subse- 
quently as  the  result  of  operations  undertaken  for  the  cure  of  the  artificial 
anus. 

Turning  now  to  the  mortality  following  immediate  resection  of  the  gan- 
grenous bowel  and  intestinal  suture,  we  find  that  of  222  cases  collected  by 
Kendal  Franks,  lo4,  or  47  per  cent.,  died.  If,  therefore,  we  are  to  judge  by 
figures  alone,  the  balance  of  evidence  is  certainly  in  favour  of  this  treatment. 
It  must,  however,  be  concluded  that  not  a  few  of  these  cases  were  selected  as 
being  especially  favourable,  and  further,  it  is  open  to  question  whether  in  all 
the  cases  the  gut  was  past  hope  of  recovery.  Allowing,  however,  for  all  the 
possible  fallacies  of  statistics,  the  results  certainly  justify  a  further  trial  of  the 
method.  The  objection,  that  it  necessitates  a  prolonged  operation  in  a  patient 
little  al)le  to  bear  it,  may,  it  is  hoped,  be  partly  removed  by  improved  methods 
of  intestinal  suture. 

It  can  hardly  be  anticipated  that  any  treatment  in  these  desperate  cases 
will  be  unattended  with  a  high  rate  of  mortality,  for  in  the  majority,  the 
general  condition  of  the  patient  as  well  as  the  state  of  the  intestine  are 
most  unfavourable  to  any  operative  procedure. 

Small  perforations  of  the  intestine  resulting  from  ulceration  opposite  the 
constricting  band  have  been  successfully  treated  by  excising  the  perforation 
and  closing  the  wound  with  Lembert's  sutures. 

Management  of  Adhesions. — This  varies  according  to  the  condition  of 
the  bowel,  and  the  nature  and  situation  of  the  bands.  As  has  just  been 
remarked,  if  gangrene  be  present,  especial  care  must  be  taken  not  to  disturb 
any  connexions  that  have  been  formed  about  the  neck  of  the  sac,  and  which 
constitute  the  most  effectual  barrier  against  ffeculent  extravasation.  When 
the  adhesions  are  recent,  they  may  readily  be  broken  down  with  the  finger  or 
the  handle  of  the  scalpel,  and  the  parts  then  returned.  When  of  old  standing, 
and  dense,  they  must  be  dealt  with  according  to  circumstances.  When  of 
a  narrow  and  constricted  form,  and  more  particularly  when  seated  in  the  neck 
of  the  sac,  or  stretching  like  bridles  across  its  interior,  they  may  readily  be 
divided  by  a  probe-pointed  bistoury,  or  the  hernia-knife.  If  they  consist  of 
broad  attachments,  they  may  be  dissected  away,  by  a  little  careful  manipula- 
tion, from  the  parts  in  the  inside  of  the  sac  ;  though,  if  the  adhesions  be  very 
extensive  and  of  old  standing,  it  may  sometimes  be  more  prudent  to  dissect 
away  that  portion  of  the  sac  which  is  in  connexion  with  them  than  to  endeavour 
to  separate  them.  They  may,  however,  attach  themselves  in  such  situations 
that  it  becomes  necessary  to  divide  them  :  thus  I  have,  in  a  case  of  congenital 
hernia,  found  it  necessary  to  dissect  away  some  very  extensive  adhesions  tha 
had  formed  between  the  omentum  and  the  testicle,  and  indeed  had  almost 
completely  enveloped  that  organ. 

Internal  Adhemm  between  the  omentum  and  intestine  or  mesentery 
occasionally  exist,  consisting  usually  of  rather  firm  bands  stretching  across 
from  one  part  to  the  other,  sometimes  connected  with  the  inner  wall  of 
the  sac,  but  in  other  cases  confined  to  its  contents.    As  these  bands  may 
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constitute  the  real  stricture,  continuing  to  strangulate  the  gut  after  the 
division  of  the  structures  outside  and  in  the  neck  of  the  sac,  they  must 
necessarily  be  divided.  This  operation  requires  great  care,  lest  the  neigh- 
bouring intestine  be  wounded.  It  is  best  done  by  passing  a  director  under- 
neath, and  cutting  the  bands  through  with  a  probe-pointed  bistoury  ;  or  if 
this  cannot  be  done  on  account  of  their  connexions,  they  must  be  seized 
with  forceps,  and  carefully  dissected  off  the  gut.  In  a  case  of  large  inguinal 
hernia,  containing  both  gut  and  omentum,  on  which  I  once  operated,  I 
found,  after  dividing  the  stricture,  and  taking  hold  of  the  omentum  in 
order  to  push  back  the  intestine,  that  this  could  not  be  done.  On  drawing 
the  mass  well  down,  I  found  high  up,  in  the  part  corresponding  to  the 
neck  of  the  band  like  a  piece  of  whipcord,  stretching  across  from 

the  omentum  to  the  mesentery  and  firmly  tying  down  the  gut.  On  dissecting 
this  through,  the  constricted  portion  of  intestine  subjacent  to  it  sprang  up  to 
its  full  diameter,  and  was  then  very  readily  reduced. 

Management  of  Omentum. — According  to  the  condition  of  the  omentum 
it  may  be  returned  into  the  abdomen  or  excised,  but  under  no  circumstances 
should  it  be  left  in  the  sac.  A  small  piece  of  healthy  omentum,  even  though 
it  be  congested,  may  safely  be  reduced.  If  it  is  gangrenous  it  must  of  course 
never  be  returned  iuto  the  abdomen,  nor  is  reduction  advisable  when  the 
omentum  is  indurated,  congested  or  otherwise  altered  in  structure.  In  such 
cases  inflammation  of  it — EpiploUis — is  likely  to  occur,  and  may  prove  fatal 
from  peritonitis.  So  also  if  the  omentum  is  acutely  inflamed,  the  inflamma- 
tion is  very  liable  to  run  on  into  a  sloughy  condition  of  the  whole  mass.  If  it 
is  adherent  to  the  sac,  it  should  be  excised  and  then  either  separated  from  the 
sac  or  removed  with  it. 

In  excising  omentum  it  should  be  drawn  down  until  a  healthy  unaltered 
part  is  reached,  and  then  tied  in  several  pieces  with  fine  silk.  None  of  the 
ligatures  should  be  cut  short  until  all  are  tied,  and  the  omentum  cut  away. 
The  stump  must  then  be  reduced  just  within  the  ring,  as  the  constriction  of 
this  may  be  arresting  the  bleeding  from  an  imperfectly  secured  vessel.  If  no 
blood  flows  out,  the  stump  is  drawn  out  again,  and  the  ligatures  cut  short  and 
allowed  to  retract  with  the  stump  of  the  omentum  into  the  abdomen. 

Sacs  or  Apertures  in  the-  Omentum  are  occasionally  met  with,  in  which 
a  knuckle  of  intestine  may  become  enveloped,  or  by  the  margins  of  which  it 
■  may  be  strangulated.  These  envelopes  of  omentum  around  the  gut,  which 
were  especially  described  by  Prescott  Hewett,  may  occur  in  all  kinds  of 
hernia,  at  least  in  the  inguinal,  the  femoral,  and  the  umbilical,  and  sometimes 
attain  a  large  size,  completely  shutting  in  the  gut.  They  appear  to  be  formed 
in  some  cases  at  least  by  the  adhesion  of  the  opposite  edges  of  floating  layei's 
of  omentum  around  a  piece  of  intestine,  which  thus  becomes  included.  It  is 
of  importance  to  bear  in  mind  the  possibility  of  their  existence,  and  in  all 
cases  to  unravel  the  omentum  before  removing  it,  lest  it  contain  a  knuckle  of 
intestine,  which  might  be  wounded  in  the  operation. 

Cysts,  usually  containing  pellucid  serous  fluid,  straw-coloured  or  reddened, 
'but  sometimes  filled  with  blood,  are  occasionally  met  with  in  the  omentum. 
They  appear  to  be  formed  in  the  same  way  as  the  sacs  containing  intestine 
just  described,  except  that  they  are  enclosed  on  all  sides,  their  serous  contents 
being  merely  exudations  from  the  peritoneal  lining  of  the  cyst.  They  are 
globular,  elastic,  and  closely  resemble  in  form  a  knuckle  of  intestine,  occasioning 
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not  a  little  embarrassment  to  the  Surgeon  ;  by  a  careful  unravelling, 
however,  of  the  omentum,  their  true  nature  will  be  made  out  ;  their  fluid  con- 
tents may  then  be  discharged,  and  the  omentum  dealt  with  according  to  the 
rules  already  given. 

Wounds  of  the  Intestine  may  accidentally  occur  at  two  periods  of  the 
operation  :  either  from  the  Surgeon  cutting  too  freely  down  uj^on  the  sac,  and 
opening  this  before  he  is  aware  of  what  he  is  about  ;  or  else,  at  the  time  of 
the  division  of  the  stricture,  from  a  portion  of  the  gut  which  lies  beneath  it 
getting  in  the  way  of  the  edge  of  the  knife,  and  being  nicked  by  it.  The 
tirst  kind  of  accident  can  happen  only  from  a  certain  degree  of  carelessness  ; 
but  it  is  not  always  so  easy  to  avoid  wounding  the  gut,  when  the  stricture  is  so 
tight  that  the  finger-nail  cannot  be  slipped  under  it  as  a  guide  to  the  hernia- 
knife.  In  cases  of  this  kind,  a  very  narrow  director  must  be  used  ;  and  this 
is  a  most  dangerous  instrument,  as,  in  passing  it  deeply  out  of  sight  under  the 
tight  stricture,  a  small  portion  of  the  gut  may  curl  up  over  its  side  into  the 
groove,  and  thus  become  notched  by  tlje  knife  as  this  is  slid  along  it.  This 
accident  has  happened  to  the  most  careful  Surgeons.  Lawrence  relates  two 
cases  that  occurred  to  him  ;  and  Astley  Cooper,  Cloquet,  Jobert,  and  Listen 
all  met  with  it.  It  may  be  known  to  have  occurred  by  the  bubbling  up  of  a 
small  quantity  of  flatus  and  liquid  faeces  from  the  bottom  of  the  incision. 

The  Treatment  of  a  wound  in  comparatively  healthy  gut  should  consist  in 
closing  it  by  Lembert's  sutures  (Vol.  I.,  p.  885).  Tlie  gut  must  be  very 
carefully  cleaned  with  some  antiseptic  solution  before  being  returned.  If  the 
wound  occur  in  gut  which  is  softened  and  inflamed,  the  case  should  be  treated 
as  one  of  perforation  from  ulceration.  In  the  case  of  minute  punctures  in  tiie 
gut,  Astley  Cooper  recommended  that  the  margins  of  the  wound  should  be 
seized  with  a  pair  of  forceps,  and  a  fine  silk  ligature  tied  tightly  round  them. 
This  plan  has  been  successfully  adopted,  and  in  a  case  in  which  I  once  used  it, 
and  in  which  the  patient  died  on  the  fourth  day  from  gangrene  of  the  gut,  the 
silk  ligature  was  found  to  be  completely  enveloped  in  firm  plastic  exudation. 
It  is  probably  safer,  however,  to  approximate  the  serous  layer  with  two  or 
moi'e  Lembert's  sutures,  even  though  the  wound  be  a  mere  puncture. 

Wound  of  one  of  the  Arteries  in  the  neighbourhood  of  the  sac  may 
occur  during  the  division  of  the  stricture,  either  in  consequence  of  some 
anomaly  in  the  distribution  of  the  vessel,  or  from  the  Surgeon  dividing  the 
parts  in  a  wrong  direction.  This  accident  usually  hapjjcns  to  the  epigastric 
or  to  the  obturator  artery  ;  and  Lawrence  collected  fourteen  cases  in  which  it 
occurred.  The  result  in  these  has  been  very  various  :  in  some  the  patients 
have  died  ;  in  others,  after  much  loss  of  blood,  and  consequent  faintness, 
the  bleeding  ceased  spontaneously.  The  proper  Treatment  would  certainly 
consist  in  cutting  down  upon  and  securing  the  bleeding  vessel.  In  the  event 
of  the  Surgeon  operating  on  a  case  of  hernia,  without  having  been  able  pre- 
viously to  satisfy  himself  as  to  its  precise  character,  or  if  from  any  cause,  in 
dividing  the  stricture,  he  have  i-eason  to  dread  the  proximity  of  an  artery,  he 
may  readily  divide  the  constriction  with  a  knife  that  w'onld  not  easily  cut  an 
artery  ;  and  he  will  find,  that  if  he  blunt  the  edge  of  his  hernia  knife  by  draw- 
ing it  over  the  back  of  a  scalpel,  it  will  still  be  keen  enough  to  relieve  the 
strangulation,  whilst  it  will  push  before  it  any  artery  that  may  happen  to  be 
in  the  way. 

Sloughing  of  the  Sac  is  of  rare  occurrence,  and,  when  it  happens,  is  com- 
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monly  attended  with  fatal  results  ;  it  is  not,  however,  necessarily  so.  It  has 
twice  happened  in  my  practice  ;  and  in  both  cases  the  patient  recovered.  In 
an  old  woman  on  whom  I  operated  for  femoral  hernia  of  very  large  size,  the 
sac  sloughed  away,  exposing  nearly  the  whole  of  Scarpa's  triangle  with  almost 
as  much  distinctness  as  if  it  had  been  dissected  ;  but,  although  in  much  danger 
for  a  time  from  an  acute  attack  of  peritonitis,  she  ultimately  recovered. 

Artificial  Anus  and  Faecal  Fistula.— AVhen  an  aperture  exists  in  the 
bowel  by  which  the  whole  of  the  intestinal  contents  escape  externally,  the 
condition  is  denominated  an  artificial  anus.  When  but  a  small  portion  so 
escapes,  the  greater  part  finding  its  way  through  the  natural  anus,  a  fitcal 
fistula  is  said  to  exist.  The  quantity  of  fseculent  discharge  necessarily  depends 
upon  the  extent  of  destruction  of  the  intestinal  coats  ;  and  its  character  on 
the  part  of  the  gut  that  is  injured.  The  escape  takes  place  involuntarily,  and 
is  usually  continuous. 

This  condition  may  occur  in.  several  ways.  Thus  the  gut  may  be  accident- 
ally wounded  during  the  operation,  ai^d  the  fasces  may  afterwards  continue 
to  be  discharged  through  the  aperture  so  made  ;  or  it  may  have  been  gan- 
grenous, and  have  given  way  into  the  sac  before  the  operation  ;  or  the  Surgeon 
may  have  intentionally  laid  open  a  gangrenous  portion  of  intestine,  so  as  to 
facilitate  the  escape  of  the  fseces.  In  some  cases  in  which  the  bowel  has  been 
severely  nijjped,  and  is  dark  and  congested,  though  it  have  not  actually  fallen 
into  a  state  of  gangrene,  it  may  not  be  able  to  recover  itself  after  its  return 
into  the  abdominal  cavity,  but  will  give  way  in  the  course  of  three,  four,  six, 
or  even  ten  days  after  the  operation.  In  these  cases,  a  small  quantity  of 
fieculent  matter  is  first  observed  in  the  dressings  ;  and  gradually  a  greater  dis- 
charge appears,  until  at  last  the  fistulous  opening  is  completely  established. 
In  such  cases,  it  is  of  importance  to  observe  that,  although  the  bowel  gives 
way  within  the  peritoneum,  the  f«ces  do  not  become  extravasated  into  the 
cavity,  but  escape  externally.  This  is  owing  to  the  portion  of  the  bowel 
that  is  nipped  losing  its  peristaltic  action,  and  consequently  remaining  where 
it  is  put  back  ;  whilst  the  parts  in  the  neighbourhood  inflame,  throw  out  a 
coagulable  exudation,  and  become  consolidated  to  each  other  and  to  the 
parietal  peritoneum,  so  as  to  include  the  gangrenous  portion  of  the  gut,  and 
completely  to  circumscribe  it.  It  is  consequently  of  great  importance,  in  cases 
of  this  kind,  not  in  any  way  to  disturb  the  adhesions  that  have  formed  between 
the  sides  of  the  aperture  in  the  gut  and  the  neck  of  the  sac. 

The  Pathology  of  Artificial  Anus  is  commonly  as  follows.  The  edges  of 
the  aperture  in  the  gut  become  firmly  adherent  to  the  abdominal  wall ;  and 
whether  the  whole  or  only  a  portion  of  the  calibre  of  the  intestine  be  destroyed, 
the  apertures  of  the  upper  and  lower  end,  though  at  first  lying  almost  in  a 
continuous  line,  soon  unite  at  a  more  or  less  acute  angle.  These  are  at  first 
similar  in  size,  and  present  no  material  differences  in  shape  or  appearance  ;  as 
the  disease  becomes  more  chronic,  they  gradually  alter  in  their  characters  ;  the 
lower  aperture,  being  no  longer  used  for  the  transmission  of  fseces,  gradually 
becomes  narrower,  until  at  last  it  may  be  almost  completely  obliterated  ; 
whilst  the  upper  portion  of  intestine  becomes  dilated  in  consequence  of  there 
usually  being  some  slight  obstruction  to  the  outward  passage  of  the  faeces. 
The  mesentery  opposite  the  aperture  becomes  drawn  out  into  a  kind  of  pro- 
longation or  spur,  the  full  importance  of  which  was  first  pointed  out  by 
Dupuytren.    This  spur-like  process  projects  between  the  two  apertures,  and 
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being  deflected  by  the  passage  of  the  feces,  has  at  last  a  tendency  to  act  as  a 
kind  of  valve,  and  thus  occlude  the  orifice  into  the  lower  portion  of  the 
gut.  The  integuments  in  the  neighbourhood  of  such  an  aperture  as  this 
usually  become  irritated  and  excoriated  from  the  constant  passage  of  the  fa3ces 
over  them.  In  some  cases,  the  mucous  membrane  lining  the  edges  becomes 
everted  and  pouting  ;  and,  in  others,  a  true  prolapse  of  the  gut  takes  place, 
large  portions  protruding.  An  artificial  anus  fully  formed  in  this  way  never 
undergoes  spontaneous  cure.  Besides  this,  which  is  the  ordinary  form  of 
artificial  anus,  we  must,  I  think,  recognize  at  least  two  other  varieties,  both 
of  which  I  have  met  with  in  practice.  In  one  of  these,  the  angle  formed  by 
the  gut  is  adherent  to  the  upper  extremity  of  the  sac  which  has  been  returned, 
and  thus  lies  at  some  distance  from  the  surface,  so  that  the  fsecal  matter 
traverses  a  long  channel  before  it  reaches  the  external  aperture.  In  the  other 
variety  the  angle  of  the  gut  is  fixed  at  a  higher  point  within  the  abdomen, 
and  the  fjeces  find  their  way  out  through  a  channel  bounded  by  agglutinated 
coils  of  intestine  and  layers  of  lymph.  In  both  of  these  forms  there  is  a  con- 
siderable distance  between  the  external  opening  and  the  aperture  in  the  gut. 
Thus,  then,  there  are  three  forms  of  artificial  anus,  differing  from  one  another 
according  to  the  situation  of  the  angle  of  the  gut  in  relation  to  the  external 
opening  and  to  its  connexions. 

When  a  Faced  Fistula  has  formed,  the  condition  of  the  parts  is  somewhat 
different.  The  aperture  in  the  intestine  consists  of  merely  a  small  perforation 
in  its  coats,  through  which  a  quantity  of  thin  faeculent  matter  exudes,  giving 
rise  to  a  good  deal  of  irritation  of  neighbouring  structures.  In  some  cases, 
there  are  several  apertures  communicating  with  the  gut,  and  extending 
through  the  skin.  Fistulous  openings  of  this  kind  not  unfrequently  undergo 
spontaneous  cure  after  a  few  weeks  or  months. 

Treatment. — If  the  aperture  be  merely  a  small  one,  with  a  narrow  fistula 
leading  into  the  gut,  the  chief  inconvenience  suffered  by  the  patient  often  arises 
from  the  irritation  of  the  skin  around  the  opening  by  the  continued  moisture 
of  the  feculent  matter.  In  such  cases  the  skin  should  be  protected  by  means 
of  zinc  or  boric  acid  ointment  or  eucalyptus  oil  and  vaseline  spread  on  lint  ; 
and  the  patient  should  wear  a  pad  to  restrain  the  discharge.  By  the  pressure 
of  this  pad  the  aperture  may  sometimes  be  made  to  close.  In  other  cases,  the 
occasional  application  of  the  galvanic  cautery  or  of  a  red-hot  wire  will  induce 
contraction  of  its  edges  ;  and  in  other  instances,  again,  a  plastic  operation  of 
some  kind  may  be  required.  But  I  confess  I  have  not  usually  seen  much 
advantage  result  from  such  operations.  As  the  existence  of  an  artificial  anus, 
by  interfering  with  nutrition,  commonly  gives  rise  to  considerable  emaciation, 
it  becomes  necessary  to  support  the  patient's  strength  by  a  sufficient  quantity 
of  good  and  nourishing  food  ;  this  is  of  greater  consequence  the  higher  the 
fistula  is,  as  the  interference  with  the  earlier  stages  of  the  digestive  process, 
and  the  loss  of  nutritive  material  by  the  discharge  of  the  chyme,  is  propor- 
tionally great.  Spontaneous  cure  will  occasionally  take  place,  even  though  a 
perfect  artificial  anus  exist.  In  a  case  under  my  care  at  the  Hospital,  a  whole 
knuckle  of  intestine  was  gangrenous,  and  sloughed  away,  leaving  an  artificial 
anus,  which  discharged  the  greater  part  of  the  intestinal  contents,  but 
gradually  contracted  and  closed  without  any  local  application  or  treatment 
beyond  attention  to  cleanliness. 

If  the  aperture  become  a  permanent  artificial  anus,  surgical  means  must  be 
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adopted  in  order,  if  possible,  to  effect  a  cure.  Many  plans  have  been  suggested 
for  effecting  this  object.  Mitchell  Banks  succeeded  in  curing  one  case  by 
introducing  a  piece  of  thick  india-rubber  tubing,  pushing  one  end  up  the 
ascending  and  the  other  down  the  descending  tube.  A  piece  of  silk  was 
attached  to  it  and  hung  out  at  the  artificial  anus.  The  tube  was  kept  in  for 
a  week  at  a  time  and  inserted  "  twice  or  thrice."  It  was  calculated  that  the 
continuous  pressure  of  the  tube  would  press  back  the  spur-like  process.  The 
patient  was  completely  cured  in  about  tAvo  months,  the  opening  closing 
without  further  operative  interference.  If  this  simple  treatment  fails,  the  two 
most  important  modes  of  cure  are  Dupuytren's  operation  and  suture  of  the 
gut,  with  or  without  removal  of  a  portion. 

In  Dupuytren's  operation  two  impv)rtant  indications  have  to  be  fulfilled  : 
the  first  is  to  diminish  or  destroy  the  projecting  valvular  or  spur-like  process, 
and  thus  to  re-establish  the  continuity  of  the  canal  ;  and,  after  this  has  been 
done,  the  external  wound  may  be  closed,  by  paring  its  edges,  and  bringing 
them  together  with  sutures. 

The  first  object  is  accomplished  by  the  enierotome  (Fig.  802)  ;  this  consists 


of  an  instrument  something  like  a  pair  of  scissors,  with  blunt  but  serrated 
blades,  which  may  be  brought  together  by  acting  upon  a  screw  that  traverses 
its  handle.  One  blade  of  the  instrument  (a)  is  passed  into  the  upper,  the 
other  {b)  into  the  lower  portion  of  the  intestine  ;  they  are  then  approximated 
slowly,  and  fixed  by  means  of  the  screw  in  such  a  way  as  to  compress  on  each 
side  the  spur-like  process  (Fig.  803).  Very  gradually,  day  by  day,  this  screw 
is  tightened  so  as  to  induce  sloughing  of  this  projection,  and  cohesion  of  its 
serous  surfaces.  As  this  process  goes  on,  the  irritation  caused  by  the  instru- 
ment will  occasion  inflammatory  exudation  in  the  angle  formed  by  the 
intestine,  so  that  the  peritoneum  and  mesentery  become  consolidated,  and  all 
opening  into  the  peritoneal  cavity  is  avoided.  Should  the  spur-like  process  be 
accidentally  cut  through  before  the  lymph  is  thrown  out  in  sufficient  quantity, 
the  peritoneum  would  be  opened,  and  death  would  probably  ensue  ;  hence 
the  necessity  for  caution  in  this  procedure.  As  soon  as  the  blades  of  the 
instrument  have  come  into  contact,  and  the  spur-like  process  has  consequently 
sloughed  away,  the  great  obstacle  to  the  closure  of  the  artificial  anus  will 
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be  removed  ;  and  the  continuity  of  the  canal  being  thus  re-estabHshed,  the 
lips  of  the  external  opening  may  be  pared  and  brought  together  by  sutures. 
In  some  cases,  from  the  length  of  time  that  has  elapsed — many  years,  possibly 
— the  fistula  continues  permanently  patent,  and  no  treatment  is  available  for 
its  closure.  Its  existence  is  not  incompatible  with  good  general  health.  I 
have  had  two  cases  under  my  observation,  in  one  of  which,  that  of  a  woman 
about  fifty  years  of  age,  the  whole  of  the  intestinal  contents  were  discharged 
for  four  years  through  an  aperture  at  the  umbilicus,  in  consequence  of 
the  sloughing  away  of  a  large  coil  of  intestine  in  an  umbilical  hernia  ;  the 
other  being  that  of  a  lady  over  eighty,  who  for  upwards  of  thirty  years 
had  a  fjecal  fistula  in  the  right  groin,  consequent  on  an  operation  for  femoral 
hernia. 

In  the  second  method  of  operating  adopted  by  Dittel,  Billroth,  C^zerny,  and 
many  other  Continental  Surgeons,  the  gut  is  freely  exposed  and  dissected 
away  from  its  adhesions  to  the  abdominal  wall.  This  must  be  done  with 
antiseptic  precautions.  The  bowels  must  have  been  thoroughly  emptied 
before  the  operation  is  commenced.  The  external  opening  must  be  carefully 
cleaned  with  some  efficient  antiseptic,  and  unhealthy  granulation  tissue  must 
be  scraped  away  with  a  sharp  spoon.  The  orifice  of  the  gut  must  also  be 
cleansed,  and  a  small  piece  of  sponge,  which  has  been  properly  disinfected  by 
carbolic  lotion,  may  be  pushed  into  the  upper  orifice  to  prevent  the  escape  of 
any  fascal  matter.  The  opening  through  which  the  gut  protrudes  must  then 
be  enlarged  by  an  incision  carried  in  the  most  convenient  direction,  and  the"- 
gut  dissected  away  and  drawn  out.  If  the  opening  is  on  one  side  oi\\y  and 
very  small,  it  may  be  closed  by  sutures  ;  if  large,  the  whole  affected  portion 
of  the  gut  is  cut  away.  The  details  of  this  operation  are  described  later 
on,  as  they  are  identical  with  those  jiractised  in  the  removal  of  portions  of 
intestine  for  other  causes.  The  death-rate  among  the  published  cases  in 
which  this  operation  has  been  performed  is  high  ;  so  it  must  not 
be  lightly  undertaken.  If  the  patient  suffers  merely  from  a  fa3cal  fistula,, 
which  can  easily  be  controlled  by  a  pad,  it  would  evidently  be  unjustifiable  to 
submit  him  to  the  risk  of  such  an  opei-ation.  If,  however,  the  patient  is 
otherwise  in  good  health,  but  suffering  great  inconvenience  from  the  artificial 
anus,  and  other  means  have  failed,  the  operation  holds  out  a  fair  prospect  of 
relief  and  may  be  undertaken. 

In  comparing  these  two  methods  of  treating  an  artificial  anus  it  will  be- 
found  that  resection  and  suture  is  more  certain  than  the  use  of  the 
entcrotome  in  its  results,  but  is  also  attended  with  a  higher  mortality. 
Thus  of  111  cases  collected  by  Korte  in  which  the  enterotome  was  used 
11  died,  and  in  30  the  operation  failed  ;  whereas  of  30  cases  collected  liy 
Makins,  which  were  treated  by  resection,  l.o  died,  and  in  3  others  the 
artificial  anus  was  not  cured.  In  both  instances  the  mortality  is  much  lower 
than  that  which  has  hitherto  followed  tiie  treatment  of  gangrenous  gut  by 
immediate  resection  and  suture  ;  but  it  must  be  remembered,  as  Tiockwood 
and  Kendal  Franks  have  very  rightly  insisted,  that  these  secondary  operations- 
are  performed  only  on  those  patients  who  escape  the  many  dangers  resulting 
from  the  formation  of  an  artificial  anus — probably  only  10  to  20  per  cent  of 
the  whole  number  (see  p.  8r)4). 

Treatment  of  Strangulated  Hernia  by  Aspiration. — Dieulafoy,  in 
1873,  suggested  that  the  reduction  of  a  strangulated  hernia  might  be  effected 
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by  removing  the  fluid  and  gaseous  contents  of  the  included  portion  of  the 
gut  by  means  of  the  aspirator,  through  a  needle  not  exceeding  J^-th  inch  in 
diameter,  and  immediately  employing  taxis.  He  recorded  27  cases,  in  20  of 
which  the  treatment  was  successful  ;  in  the  remaining  7  it  was  harmless. 
Others,  however,  have  not  succeeded  in  obtaining  such  results,  and  Depres 
sums  up  the  experience  of  the  Parisian  surgeons  by  saying  that  one  of  two 
things  happens  :  if  a  small  needle  be  used,  it  becomes  choked  and  withdraws 
nothing  ;  if  a  large  needle  be  inserted,  fascal  extravasation  frequently  occurs 
from  the  puncture.  In  very  large  passively  strangulated  hernite,  tensely 
distended  with  gas,  the  introduction  of  a  fine  needle  might  possibly  aid 
in  reduction,  and  experience  has  shown  that  if  it  be  below  ^Vth  inch  in 
diameter  the  risk  of  ftecal  extravasation  is  scarcely  appreciable.  In  one  case 
in  University  College  Hospital  in  which  aspiration  was  tried,  and  the  patient 
died  a  few  minutes  afterwards  from  other  causes,  neither  gas  nor  fluid  could 
be  squeezed  from  the  punctures  at  the  post-mortem  examination.  In  ordinary 
cases  aspiration  should  never  be  practised  in  preference  to  the  ordinary 
operation  for  hernia. 
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SPECIAL  llERNIJE. 

INGUINAL  HERNIA. 

Br  Inguinal  Hernia  is  meant  that  protrusion  which  occupies  the  whole 
or  a  portion  of  the  inguinal  canal,  and  when  fully  formed,  passes  out  of  the 
external  abdominal  ring  into  the  scrotum.  An  inguinal  hernia  is  said  to  be 
Incomplete,  or  a  Buhonocele,  so  long  as  it  is  contained  within  the  canal  ;  Com- 
plclr,  when  it  passes  out  of  the  external  ring  ;  Scrotal,  when  it  distends  the 
scrotum  ;  Oblique,  when  it  occupies  the  whole  course  of  the  canal  ;  Direct, 
when  it  passes  forwards  through  a  limited  extent  of  it ;  Congenital,  when  it 
descends  through  an  unobliterated  processus  vaginalis  and  lies  in  the  sac  of 
the  tunica  vaginalis  ;  and  Encysted,  or  Infantite,  when  it  lies  behind  this. 
Inguinal  hernije  constitute  the  commonest  species  of  rupture,  and  would  be 
much  more  frequent  than  they  are,  were  it  not  for  the  obliquity  of  the  canal, 
and  the  manner  in  which  its  sides  are  applied  to  one  another,  and  closely  over- 
lap the  spermatic  cord.  They  occur  with  greatest  readiness  in  those  cases  in 
which  the  canal  is  short  and  the  apertures  wide.  Although  these  hernise  are 
commonly  incomplete  in  their  early  stages,  it  is  seldom  that  they  come  under 
observation  of  the  Surgeon  until  the  protrusion  has  passed  beyond  the  external 
abdominal  ring. 

Oblique  Inguinal  Hernia,  often  called  External,  on  account  of  its  relation 
to  the  epigastric  artery,  passes  through  the  whole  length  of  the  canal,  from 
one  ring  to  the  other. 

Coverings  of  Oblique  Hernia. — As  the  hernia  passes  along  the  canal,  it 
necessarily  receives  the  same  investments  as  the  spermatic  cord,  although 
these  are  often  greatly  modified  by  being  elongated,  hypertrophied,  and  other- 
wise altered  in  appearance.  If  we  regard  the  inguinal  canal  as  consisting  of 
a  series  of  protrusions  of  the  different  layers  of  the  abdominal  parietes,  the 
outermost  being  the  skin,  and  the  innermost  the  fascia  transversalis  with  the 
peritoneum  applied  to  this,  it  is  easy  to  understand  how  the  hernia  in  its 
descent  lias  these  prolongations  drawn  over  it,  thus  becoming  successively 
invested  with  the  same  coverings  as  the  spermatic  cord.  Thus  it  first  pushes 
before  it  that  portion  of  the  peritoneum  which  lies  in  the  fossa  just  external  to 
the  epigastric  vessels  ;  it  next  receives  an  investment  from  the  subperitoneal 
fat,  which,  uniting  with  the  fascia  transversalis,  constitutes  t\\Q  fascia  propria 
of  the  sac  ;  as  it  passes  under  the  internal  oblique,  it  receives  some  of  the 
fibres  of  this  muscle,  in  the  shape  of  the  cremasteric  fascia  ;  and,  lastly,  when 
it  reaches  the  external  abdominal  ring,  which  it  greatly  distends  and  renders 
round  and  open,  it  becomes  covered  by  the  intercolumnar  fascia,  receiving  also 
a  partial  investment  around  its  neck  from  some  of  the  expanded  and  thickened 
fibrous  bands  that  lie  near  the  ring,  and  which  are  always  most  marked  upon 
its  outer  side. 
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Relations  of  Oblique  Hernia. — The  relations  of  the  spermatic  cord  and 
testis,  and  of  the  epigastric  artery,  to  an  inguinal  hernia,  are  of  great  import- 
ance. The  spermaf/c  cord  \\\\\  almost  invariably  be  found  to  be  situated  behind 
or  rather  underneath  the  oblique  inguinal  hernia  ;  and  the  /esfc  will  be  found 
to  lie  at  its  lower  and  back  part,  where  it  may  always  be  distinctly  felt.  In 
rare  cases  the  elements  of  the  spermatic  cord  become  separated,  the  vas 
deferens  lying  on  one  side,  and  the  spermatic  vessels  on  the  other.  In  other 
still  rarer  cases,  a  specimen  of  which  is  in  the  University  College  Museum,  the 
hernia  lies  behind  the  cord  and  has  the  testis  in  front.  In  other  cases,  again, 
it  may  happen  that  the  elements  of  the  cord  are  all  separately  spread  out  on 
the  back  of  the  hernial  tumour.  The  epigastric  artery  has  the  same  relations 
to  the  oblique  inguinal  hernia  that  it  has  to  the  spermatic  cord,  lying  to  the 
inner  side  of  and  behind  its  neck.  The  pressure  of  large  and  old  inguinal 
hernise  has,  however,  a  tendency  to  modify  somewhat  the  relations  of  this 
vessel.  By  distending  the  rings,  and  dragging  the  posterior  wall  downwards 
and  inwards,  they  shorten  the  canal,  and  cause  a  great  deflection  of  the  artery 
from  its  natural  course,  which  is  changed  from  an  oblique  direction  to  one 
curved  downwards  and  inwards,  towards  the  outer  edge  of  the  rectus  muscle. 

The  sac  of  an  inguinal  hernia  may  be  formed  by  the  unobliterated  funicular 
portion  of  the  processus  vaginalis  (p.  .SGB),  which  retains  its  communication 
with  the  peritoneum  but  is  shut  off  from  the  tunica  vaginalis  below.  To  such 
a  hernia  the  name  '■'funicular"  is  applied.  Clinically  it  does  not  differ  from  an 
ordinary  acquii'ed  inguinal  hernia,  and  it  is  probable  that  in  children  it  is  the 
most  common  form  of  hernia.  The  sac  is  usually  very  thin,  and  intimately 
connected  with  the  structures  of  the  spermatic  cord. 

Direct  Inguinal  Hernia. — This  does  not  pass  out  like  the  oblique  through 
the  iuternal  abdominal  ring,  but  pushes  forwards  through  a  triangular  space, 
which  is  bounded  by  the  epigastric  artery  on  the  outer  side,  the  edge  of  the 
rectus  on  the  inner,  and  the  crural  arch  at  its  base  ;  through  this  the  hernial 
tumour  protrudes,  pushing  before  it  or  rupturing  the  posterior  wall  of  the 
ingninal  canal. 

Coverings  of  Birect  Hernia. — These  vary  according  to  the  length  of  the 
canal  that  the  hernia  traverses,  and  the  portion  of  the  posterior  wall  through 
which  it  protrudes.  lu  fact,  there  are  at  least  two  distinct  forms  of  direct 
inguinal  hernia,  which  differ  in  their  relation  to  the  obliterated  hypogastric 
artery.  One,  the  more  common  variety,  is  situated  intei'ual  to  the  cord-like 
remains  of  this  vessel,  between  it  and  the  outer  edge  of  the  rectus.  The  other 
is  situated  outside  this  vessel,  between  it  and  the  epigastric  artery. 

In  the  form  of  direct  inguinal  hernia  which  lies  internal  to  the  hi/pogastric 
artery,  the  protrusion  takes  place  through  that  part  of  the  posterior  wall  of 
the  inguinal  canal  which  is  situated  almost  behind  and  opposite  to  the  external 
ring.  In  this  situation,  the  investments  successively  received  by  the  hernia 
are,  first,  the  peritoneum,  the  subperitoneal  fat,  and  the  fascia  transversalis  : 
it  then  comes  into  contact  with  the  conjoined  tendons  of  the  internal  oblique 
and  transversalis  muscles,  which  it  may  either  rupture  or  push  before  it, 
thinned  out  and  expanded.  Most  frequently  these  are  ruptured,  constituting- 
a  partial  investment  to  the  protrusion,  which  is  most  evident  on  the  innermost 
part  of  the  sac,  that  which  is  nearest  the  mesial  line.  As  the  hernia  passes 
through  the  external  ring,  it  receives  from  it  the  intercolumnar  fascia,  and 
lastly,  it  is  invested  by  the  common  fascia  and  integuments. 
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In  the  ravo  f  .r  a  of  direct  inguinal  hernia  which  lies  external  io  the,  hypo- 
gastric artery,  lI:o  protrusion  may  pass  under  the  lower  edge  of  the  internal 
oblique  muscle,  and  then  receives  a  partial  investment  of  cremasteric  fascia, 
especially  on  its  iliac  side,  as  it  comes  into  relation  with  the  internal  oblique. 
This  form  of  direct  inguinal  hernia,  therefore,  receives  very  nearly  the  same 
coverings  that  tlie  oblique  does,  though  its  investment  by  the  cremaster  is  not 
so  perfect.    It  does  not  come  into  relation  with  the  conjoined  tendon. 

Relations  of  Direct  Hernia. — In  the  direct  inguinal  hernia,  the  spermatic 
cord  lies  to  the  outer  side  of  the  sac  ;  and  its  elements  are  never  separated  from 
one  another,  as  occasionally  happens  in  the  oblique.  The  ej)iy//sfric  artery  sdso 
is  on  the  outer  side,  but  usually  arches  very  distinctly  over  the  neck  of  the  sac, 
sometimes  indeed  completely  encircling  the  upper  as  well  as  the  outer  margin 


Incomplete  Hernia,  or  Bubonocele,  is  usually  of  the  oblique  kind  ;  but 


Lawrence  pointed  out  that  it  may  be  direct.  It  often  escapes  notice,  but 
may  not  unfrequently  be  observed  on  the  opposite  side  to  an  ordinary  inguinal 
hernia. 

Double  Inguinal  Heruise,  on  opposite  sides,  are  of  very  common  occur- 
rence, and  they  may  be  of  the  same,  or  of  different  forms.  In  some  instances, 
the  two  forms  may  be  observed  on  the  same  side  (Fig.  >^0b). 

Signs  of  Inguinal  Hernia. — The  signs  of  inguinal  hernia  vary  somewhat 
according  to  its  character,  whether  incomplete,  complete  or  scrotal,  oblique  or 
direct.  In  the  incomplete  hernia,  a  degree  of  fulness  will  be  perceived  in  the 
canal  when  the  patient  stands  or  coughs  ;  and,  on  pressing  the  finger  on  the 
internal  ring,  or  passing  it  up  through  the  external  ring,  and  directing  the 
patient  to  cough,  a  distinct  impulse,  together  with  a  swelling,  may  be  felt.  In 
the  ordinary  ohlique  inguinal  htrnia,  a  tumour  of  an  oblong  or  oval  shape, 
oblique  in  its  direction,  taking  the  course  of  the  canal  downwards  and 
forwards,  will  be  felt  protruding  through  the  external  abdominal  ring,  and 
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(Fig.  804). 


Fig.  S04,— Dovible  Direct  Inguinal  Hernia  :  Neck 
Sac  crossed  by  Epigastric  Artery. 


Fig.  805. — Double  Inguinal  Hernia 
on  the  same  side ;  Olilique  above, 
Direct  below  ;  separated  by  Epi- 
gastric Vessels. 
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presenting  all  the  usual  signs  of  a  hernia.  So  long  as  it  is  confined  to  the 
neighbourhood  of  the  pubes,  it  is  of  moderate  size  ;  but  when  once  it  enters 
the  scrotum,  where  it  meets  with  less  resistance,  it  may  gradually  enlarge 
until  it  attains  an  enormous  bulk.  The  testicle,  however,  may  always  be  felt 
with  tolerable  distinctness  at  its  posterior  inferior  part.  When  of  large  size, 
these  ruptures  usually  contain  both  intestine  and  omentum,  most  frequently  a 
portion  of  the  ileum,  though  the  various  other  viscera,  such  as  the  caecum, 
sigmoid  flexure,  bladder,  &c.,  have  been  found  in  them.  In  the  dired  inguinal 
hernia,  the  symptoms  closely  resemble  those  of  the  oblique,  except  that  the 
tumour  is  more  rounded,  and  usually  not  so  large  ;  the  neck  is  wider,  and 
situated  near  the.  root  of  the  penis,  with  the  cord  on  its  outer  side.  The 
oblique  inguinal  hernia  is  most  common  in  young  males,  whilst  the  direct  form 
is  almost  confined  to  elderly  men.  This  appears  to  be  owing  to  the  imperfect 
closure  of  the  funicular  process  of  the  peritoneum  being  the  common  cause  of 
the  first,  and  absorption  of  fat  of  the  second,  form. 

The  different  forms  of  inguinal  hernia  are  not  unfi'equently  complicated 
with  various  other  affections  :  either  with  other  kinds  of  rupture,  or  with 
diseases  of  the  cord  or  testis,  such  as  hydrocele  and  varicocele.  These  com- 
plications make  the  diagnosis  more  obscure,  but  with  care  and  practice  it  may 
generally  easily  be  made  out.  , 

The  Diagnosis  of  inguinal  hernia  is  usually  readily  eflPected,  the  characters 
and  position  of  the  tumour  enabling  the  Surgeon  to  determine  its  true  nature. 
In  most  cases  it  is  useless  to  endeavour  to  ascertain  whether  the  hernia  is 
oblique  or  direct  ;  all  old  oblique  hernige  having  a  tendency  to  drag  the  inner 
ring  downwards  and  inwards,  so  as  to  bring  it  nearly  opposite  to  the  outer 
one,  shortening  or  destroying  the  obliquity  of  the  canal.  Hence  the  direction 
of  the  neck  and  of  the  axis  of  the  tumour  in  these  cases  so  nearly  resembles 
what  is  met  with  in  the  dkect  hernia,  that  the  Surgeon  should  not  be  guided 
in  an  operation,  more  particularly  in  the  division  of  the  stricture,  by  any 
imaginary  diagnosis.  Femoral  hernia  may  occasionally  be  confounded  with 
inguinal  ;  the  distinguishing  points  between  the  two  will  be  considered  in  the 
section  on  femoral  hernia. 

The  diagnosis  of  inguinal  hernia  fi'om  other  diseases  in  this  vicinity  has  to 
be  considered  under  the  two  conditions  in  which  the  rupture  is  found,—!,  in 
the  canal,  and  2,  in  the  scrotum. 

1.  Whilst  still  lying  in  the  canal,  inguinal  hernia  requires  to  be  diagnosed 
from  the  following  conditions  : — a.  Abscess,  descending  from  the  interior  of  the 
abdomen  or  pelvis  through  the  canal,  and  passing  out  through  the  abdominal 
ring.  The  diagnosis  may  here  be  effected  by  recognizing  the  soft  fluctuating 
feel  of  the  abscess,  which,  though  reducible  on  pressure,  and  descending  on 
coughing  with  a  distinct  impulse,  does  not  present  the  more  solid  characters 
and  the  gurgling  sensation  of  a  hernia,  b.  Encysted  and  Lijf  used  Hydrocele  of 
the  Cord.  In  the  encysted  hydrocele  there  is  a  smooth  oval  swelling  situated 
on  the  cord,  which  can  be  apparently  reduced,  being  pushed  up  into  the  canal, 
and  descends  again  on  coughing  or  straining  ;  but  it  may  be  distinguished  from 
hernia  by  being  always  of  the  same  size,  by  not  being  reducible  into  the  cavity 
of  the  abdomen,  by  the  absence  of  all  gurgle,  and  by  its  very  defined  outhne. 
If  the  testicle  be  drawn  downwards  the  encysted  hydrocele  becomes  fixed  and 
is  no  longer  reducible  even  into  the  canal.  In  the  diffused  hydrocele  of  the 
cord,  which  is  an  extremely  rare  affection,  the  absence  of  distinct  impulse  on 
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coughing,  and  the  impossibility  of  returning  the  swelling  completely  within 
the  abdominal  cavity,  will  distinguish  it  from  hernia,  c.  ILvuiatocele  of  tJie 
Cord  is  distinguished  by  the  soft  and  fluctuating  nature  of  the  swelling,  the 
ecchymosis,  the  impossibility  of  complete  reduction,  and  the  absence  of 
gurgling,  d.  Fattij  or  other  Tumours  occasionally  form  on  the  cord  ;  but  the 
circumscribed  character  and  limited  size  of  these  swellings,  the  absence  of 
impulse  on  coughing,  and  of  reducibility  into  the  cavity  of  the  abdomen,  and 
their  fixation  when  the  testicle  is  drawn  down  so  as  to  put  the  cord  on  the 
stretch,  will  prove  that  they  are  not  herniee.  e.  Reteniion  of  the  Testis  in  the 
Inguinal  Canal  will  give  rise  to  a  swelling,  which  closely  resembles  incomplete 
inguinal  hernia  ;  and  if  it  should  happen  to  become  inflamed  in  this  situation, 
the  difficulty  of  the  diagnosis  from  strangulated  hernia  may  be  very  consider- 
able. In  the  ordinary  undescended  testis,  the  absence  of  that  organ  in  the 
scrotum  on  the  affected  side,  the  peculiar  sickening  pain  occasioned  by  the 
pressure  of  the  tumour,  the  absence  of  gurgling,  and  of  all  possibility  of  reduc- 
tion, will  enable  the  diagnosis  to  be  effected.  /.  Inflamed  Undescended  Testis. 
From  this  it  is  not  always  at  once  easy  to  make  the  diagnosis  of  incomplete 
inguinal  hernia  in  a  state  of  strangulation,  with  which  indeed  it  may  be  com- 
plicated. This  point  in  diagnosis  will  be  more  fully  treated  of  in  speaking  of 
congenital  hernia.  In  the  meanwhile,  it  may  be  stated  that  the  absence  of 
'persistent  and  continvous  vomiting  and  constipation,  the  feel  of  the  tumour, 
hard  below,  elastic  above,  and  the  peculiar  testicular  pain  when  it  is  compressed, 
will  enable  the  Surgeon  to  recognize  its  true  nature. 

2.  When  the  hernia  has  descended  into  the  scrotum,  it  may  be  confounded 
with  :  a.  Hydrocele  of  the  Tunica  Vaginalis.  In  this  disease  there  is  an  oval 
or  pyriform  tumour,  usually  translucent,  dull  on  percussion,  unchangeable 
in  size  or  shape  by  pressure,  and  having  the  cord  clear  and  distinct  above  it, 
with,  an  absence  of  impulse  on  coughing,  or  of  gurgling  in  attempts  at  reduc- 
tion. The  resemblance  is  greater  in  cases  in  which  the  sac  of  the  hydrocele  is 
prolonged  upwards  into  the  inguinal  canal.  The  patient  will  usually  have 
noticed  in  hydrocele  that  the  swelling  first  appeared  at  the  bottom  of  the 
scrotum,  while  in  hernia  it  descended  from  above.  In  cases  of  congenital 
hydrocele  in  children,  in  which  there  is  still  an  opening  communicating  with 
the  peritoneal  cavity,  the  tumour  may  be  diminished  in  size  by  steady  pressure, 
but  gradually  returns,  fluctuates,  and  is  translucent.  In  these  cases  its 
translucency,  and  the  gradual  manner  in  which  the  sac  is  emptied  and  is 
refilled,  very  different  from  the  sudden  slipping  up  and  protrusion  of  a  hernia, 
enable  the  Surgeon  to  establish  the  diagnosis.  In  infants,  however,  it  must 
be  remembered  that  a  hernia  is  often  translucent,  as  it  seldom  contains 
omentum,  and  the  contents  of  the  gut  may  be  chiefly  gas.  It  not  unfrequently 
happens  that  hernia  is  complicated  with  hydrocele  of  the  tunica  vaginalis.  In 
these  cases  the  two  separate  tumours  can  usually  be  distinguished,  there  being 
some  degree  of  constriction,  or  of  consolidation,  between  them.  The  hydrocele 
will  present  its  ordinary  characters  of  translucency,  irreducibility,  and  circum- 
scribed outline,  and  is  placed  cliiefiy  below  the  hernia,  which  lies  towards  the 
upper  and  anterior  part  of  the  scrotum,  and  may  be  distinguished  by  its  reduci- 
bility and  impulse  on  coughing.  It  sometimes  happens,  as  in  a  case  which 
once  fell  under  my  observation,  that  a  hydrocele  of  the  cord  is  associated  ivith 
one  of  Uie  tunica  vaginalis  and  a  hernia  ;  in  such  circumstances,  the  diagnosis 
requires  a  little  care,  but  may  be  effected  readily  enough  by  separately  deter- 
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mining  the  characters  of  the  different  swellings,  h.  Varicocele.  Here  the 
diagnosis  may  be  effected  in  the  way  pointed  out  by  Astley  Cooper.  The 
patient  should  be  placed  in  the  recumbent  position,  and  the  swelling  reduced  ; 
the  Surgeon  then  presses  upon  the  external  ring  with  his  fingers,  taking  care 
to  cover  the  whole  of  it,  and  desires  the  patient  to  stand  up.  If  it  be  a  hernia, 
the  tumour  cannot  descend  ;  but  if  it  be  a  varicocele,  it  wnll  reappear  ivhilst 
the  pressure  is  ieing  Icept  up,  the  blood  being  conveyed  into  it  through  the 
spermatic  arteries,  c.  Tumours  of  ihe  Testis.  These  may  be  distinguished 
from  hernia  by  their  solid  feel,  rounded  shape,  by  the  absence  of  all  impulse  on 
coughing,  and,  especially,  by  the  cord  being  felt  free  and  clear  above  them,  and 
the  inguinal  canal  unoccupied,  d.  Hccmatocele  of  the  Tunica  Vagvncdis.  Here 
the  cause  of  the  swelling,  its  oval  shape,  opacity,  solid  feel,  the  absence  of 
impulse  on  coughing,  and  the  defined  characters  of  the  cord,  will  enable  the 
Surgeon  to  make  the  diagnosis. 

Hernia  into  the  Tunica  Vaginalis.  Congenital  Inguinal  Hernia. 
— After  the  descent  of  the  testis  into  the  scrotum  the  communication  of  the 
processus  vaginalis  testis  with  the  peritoneum  usually 
becomes  obliterated  ;  the  funicular  portion  which  lies 
in  front  of  the  cord  remains  only  as  a  delicate  thread 
of  fibrous  tissue,  while  the  unobliterated  testicular 
portion  forms  the  tunica  vaginalis  testis.  It  occasion- 
ally happens  that  the  funicular  portion  remains  open, 
and  along  the  unobliterated  processus  vaginalis  testisthe 
gut  and  omentum  may  descend  into  the  tunica  vaginalis, 
and  thus  constitute  the  condition  known  as  congenital 
inguinal  hernia  (Fig.  80(1).  It  therefore  differs  from 
ordinary  inguinal  hernia  in  the  fact  that  the  sac  is  not 
a  new  lormation.  The  hernia  is  necessarily  oblique, 
I'oilowing  the  coui'se  of  the  cord.  When  the  testicle 
Pig.  S06.— Hernia  into  the      lias  imperfectly  descended  into  the  scrotum,  the  hernia 

Tunica  Vaginalis.  .      .      , ,  .       ,    ^  ^  i      •  l 

may  remain  in  the  groin,  but  most  commonly  it 
reaches  the  scrotum. 

The  term  "  congenital  hernia  "  is  apt  to  be  misleading  ;  the  anatomical  con- 
dition which  predisposes  to  the  hernia  is  congenital,  but  the  hernia  itself  is 
not.  It  not  unfrecjuently  happens,  it  is  true,  that  these  hernias  show  them- 
selves early  in  life,  in  infants  a  few  Aveeks  or  months  old  ;  though  even  at  these 
ages  the  funicular  prolongation  of  the  peritoneum  may  be  so  completely 
occluded  that  the  hernia  which  occurs  is  of  an  ordinary  character.  Not  un- 
frequently,  however,  the  hernia  does  not  take  place  until  a  considerably  later 
period  of  life  than  this,  and  may  suddenly  happen  in  the  adult :  thus  Velpeau 
relates  instances  in  which  it  occurred  for  the  first  time  between  the  ages  of 
eighteen  and  twenty-five,  v  I  have -operated  on  a  man  about  fif  ty  years  of  age, 
in  whom,  on  the  most  careful  inquiry,  it  would  appear  that  the  protrusion  had 
not  shown  itself  until  he  was  about  thirty.  - 

Signs  and  Diagnosis. — The  signs  of  hernia  in  the  tunica  vaginalis  closely 
resemble  those  of  the  ordinary  oblique  ;  most  commonly,  however,  if  scrotal, 
the  tumour  is  much  rounded,  and  the  neck  feels  narrow  and  constricted.  The 
testis,  also,  cannot  be  felt  separate  from  the  tumour,  but  is  surrounded  by, 
and,  as  it  were,  buried  in,  the  substance  of  the  hernia,  through  wliich  it  may 
sometimes  be  felt  at  the  lower  and  back  part  of  the  scrotum.    In  an  ordinary 
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inguinal  hernia,  the  tenser  the  sac  the  more  clearly  is  the  testicle  seen  and  felt 
outside  it  ;  in  a  congenital  hernia,  if  the  sac  is  tense  the  testicle  cannot  be 
felt  at  all.  On  in(|uiry,  also,  it  will  sometimes  be  found  either  that  the  hernia 
has  existed  in  childhood,  or  that  the  testis  is  still  in  the  canal,  or  has  descended 
later  than  usual.  A  hernia  in  the  tunica  vaginahs  may  be  associated  with  a 
congenital  hydrocele.  In  these  cases,  after  the  fluid  has  been  returned  into 
the  peritoneal  cavity  by  directing  the  patient  to  lie  on  his  back  and  raising 
the  scrotum,  the  portion  of  protruded  gut  may  be  felt  and  recognised  by  its 
gurgle  and  upward  slip  when  reduced.  This  hernia  may  be  associated  Mith 
the  testis,  either  undescending  or  lying  at  the  external  abdominal  ring.  In 
the  first  case,  the  hernia  is,  of  course,  incomplete  ;  in  the  second,  it  is  scrotal. 
When  incomplete,  the  diagnosis  may  be  made  by  feeling  a  soft  swelling  with 
the  ordinary  hernial  signs  above  the  testis. 

When  symptoms  of  strangulated  hernia  occur  in  a  person  in  whom  the  testes 
Itare  not  descended  into  the  scrotum,  the  diagnosis  may  be  very  difficult.  An 
oblong  or  rounded  tumour,  tense  and  painful,  will  be  found  to  occupy  the 
inguinal  canal,  not  passing  beyond  the  external  ring,  with  some  abdominal 
tenderness,  and  possibly  nausea  and  constipation.  The  question  here  arises  as 
to  the  nature  of  this  tumour  :  Is  it  simply  an  inflamed  undescended  testis  ? 
Or  is  it  an  undescended  testis,  inflamed  or  not,  as  the  case  may  be,  having  a 
knuckle  of  strangulated  intestine  lying  behind  it  ? 

When  the  tumour  consists  chiefly  of  an  inflamed  undescended  testis,  the 
pain  will  be  of  that  peculiar  character  which  is  indicative  of  orchitis,  and  the 
constitutional  symptoms  of  strangulation,  however  simulated  for  a  time,  will 
not  be  persistently  present.  The  following  case  is  a  good  illustration  of  this 
condition.  A  man,  aged  about  forty,  said  to  be  labouring  under  strangulated 
hernia,  was  sent  up  from  the  country  for  operation.  On  being  called  to  him, 
I  found  the  house-surgeon  attempting  the  reduction  of  the  tumour  in  the  hot 
bath.  The  history  showed  that  the  patient  had  for  the  previous  two  days 
suffered  from  occasional  vomiting,  and  had  been  constipated  ;  that  the  tumour 
in  the  groin  had  not  appeared  suddenly,  though  it  had  enlarged  with  great 
rapidity  ;  that  it  was  excessively  painful  ;  and  that  he  had  always  worn  a  truss 
for  a  supposed  rupture  on  that  side,  until  the  last  few  weeks,  when,  in  conse- 
quence of  the  instrument  breaking,  he  had  discontinued  it.  On  examination, 
a  tumour  about  as  large  as  the  fist  was  found  in  the  right  inguinal  canal  ;  it 
was  tender  to  the  touch,  hard,  and  irregular  at  the  upper  and  outer  part,  but 
somewhat  soft  and  fluctuating  below^  ;  when  the  finger  was  passed  into  the 
external  ring,  the  outline  of  the  tumour  could  be  very  distinctly  felt  in  the 
canal.  There  was  no  impulse  in  it  on  coughing,  but  there  was  some  abdominal 
tenderness  on  that  side.  The  right  testis  was  not  in  the  scrotum.  I  ordered 
the  man  to  be  bled,  the  tumour  to  be  leeched,  and  salines  administered  ;  under 
this  treatment  the  case  did  well.  When  a  knuckle  of  strangulated  intestine 
lies  behind  and  above  the  testis,  still  retained  above  the  external  ring,  the 
symptoms  of  strangulation  will  be  violent  and  persistent  ;  and  this,  even 
though  the  tumour  present  but  little  the  ordinary  character  of  a  hernia.  In 
fact,  in  such  a  case,  the  Surgeon  is  guided  by  the  character  of  the  general 
symptoms,  and  not  by  those  of  the  local  condition.  In  a  case  of  this  kind  to 
which  I  was  called,  there  could  be  felt  behind  and  above  an  inflamed  and 
swollen  testicle  which  lay  at  the  external  abdominal  ring,  a  small,  hard,  round 
tumour  in  the  upper  portion  of  the  canal.    As  symptoms  of  strangulation 
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were  urgent,  this  was  cut  down  upon,  the  anterior  wall  of  the  canal  was  in- 
cised, and  the  tunica  vaginalis,  much  distended  with  fluid,  was  laid  open,  when 
a  small  knuckle  of  intestine  was  found  lying  at  its  ujjper  part,  very  tightly 
constricted  by  the  inner  ring.  But  in  some  cases  the  diagnosis  is  not  so  easy  ; 
the  whole  tumour  lying  in  the  canal  feels  smooth,  elastic,  and  uniform,  so  that 
no  examination  can  enable  the  Surgeon  to  say  with  certainty  wliether  the 
tumour  is  an  inflamed  testis  surrounded  by  a  hydrocele,  oi-  whether  there  is  a 
loop  of  intestine  lying  above  an  undescended  testis.  In  such  cases  as  these, 
however,  the  Surgeon  is  guided  in  the  course  he  should  adopt  by  the  symptoms. 
If  these  indicate  strangulation  of  intestine,  he  should,  without  further  delay, 
cut  down  on  the  tumour  and  examine  its  nature. 

Encysted  Hernia  of  the  Tunica  Vaginalis,  or  Infantile  Hernia. — 
In  this  variety  the  hernia  does  not  enter  the  tunica  vaginalis,  but  forms  a 
separate  sac,  which  passes  down  behind  the  processus  vaginalis ;  the  latter, 
although  its  communication  with  the  peritoneum  is  obliterated,  remains  open 
along  the  greater  part  of  its  length  (Fig.  807).  Should  an  operation  be  under- 
taken in  such  a  case,  the  tunica  vaginalis  will  be  opened 
first,  and  altogether  behind  this  will  be  found  the  hernial 
sac,  three  separate  layers  of  peritoneum  requiring  division 
before  the  contents  of  the  hernia  are  exposed  (Fig.  <so7). 
In  some  instances  the  hernial  sac  bulges  so  prominently 
into  the  tunica  vaginalis  that  it  appears  as  if  descending 
into  it  from  above — a  condition  from  which  the  name 
"  encysted  "  has  been  derived.  According  to  another 
view  of  the  nature  of  encysted  hernia,  the  funicular 
portion  of  the  tunica  vaginalis  is  partly  obstructed  by  a 
septum,  or  by  being  converted  into  filamentous  tissue, 
but  in  such  a  way  as  to  leave  a  pouch  above,  which  is 
protruded  down  into  the  tunica  vaginalis  by  the  hernia 
entering  it.  According  to  Lockwood  there  is  no 
evidence  to  support  such  a  view.  In  many  cases  it  is  possible  to  trace  a 
distinct  band  which  connects  the  lower  end  of  the  sac  of  an  infantile 
hernia  to  the  upper  end  of  the  testicle.  Lockwood  has  shown  that  this  band 
contains  plain  muscular  tissue,  which  probably  represents  a  remnant  of  the 
gubernaculum  testis,  and  plays  an  important  part  in  drawing  down  the  hernial 
sac.  The  distinction  between  an  infantile  and  an  acquired  hernia  can  hardly 
be  made  except  during  an  operation  undertaken  for  its  cure  or  for  the  relief 
of  strangulation. 

Interstitial  Hernia. — In  some  cases  of  inguinal  hernia  there  is,  in  addition 
to  the  sac  which  occupies  the  inguinal  canal,  a  more  or  less  extensive  pouch 
lying  between  the  layers  of  the  abdominal  wall.  To  such  a  hernia  the  term 
"  interstitial  "  has  been  applied.  In  very  rare  instances  the  diverticulum  of 
the  sac  has  been  situated  immediately  external  to  the  parietal  peritoneum. 
This  variety  has  been  called  "  preperitoneal  "  by  Kronlein,  and  the  pouch  of 
the  hernial  sac  has  been  found  in  the  iliac  fossa,  or  in  front  of  the  bladder. 
Its  existence  may  be  quite  unsuspected,  and  death  has  resulted  from  the 
strangulation  of  intestine  in  the  deeply  placed  diverticulum  of  the  sac.  In  the 
more  common  forms  of  interstitial  hernia  the  sac  extends  either  between  the 
internal  and  external  oblique  muscles,  or  lies  superficial  to  the  latter.  The 
hernia  then  causes  a  swelling  of  the  abdominal  wall  above  the  inguinal  canal, 
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in  addition  to  that  caused  by  the  projection  of  the  hernia  into  the  canal  itself. 
In  a  case  of  this  kind,  in  which  an  operation  for  radical  cure  was  performed 
by  Marcus  Beck,  the  hernial  sac  extended  along  the  inguinal  canal  into  the 
scrotum,  and  from  its  upper  part  a  large  diverticulum  passed  upwards  in  the 
abdominal  wall  between  the  internal  and  external  oblique  muscles.  Interstitial 
hernia  is  frequently  associated  with  an  abnormal  position  of  the  testis.  Of 
121)  cases  seen  at  the  Truss  Society  between  18(;C  and  IH'JO,  Macready  finds 
that  in  73"4  per  cent,  there  was  some  abnormality  of  the  testis,  in  67'1  per 
cent,  the  organ  being  completely  retained  or  having  only  partially  descended. 

Inguinal  Hernia  in  the  Female  is  much  rarer  than  the  corresponding 
hernia  in  the  male.  It  accompanies  the  round  ligament  of  the  uterus,  and 
may  either  be  arrested  at  the  external  abdominal  ring,  or  may  pass  into  the 
labium,  where  it  occasionally  forms  ^  tumour  of  considerable  size.  The 
process  of  peritoneum  (canal  of  Nuck)  which  accompanies  the  round  ligament 
is  usually  closed  at  birth,  and  it  is  believed  that  a  failure  in  the  obliteration 
of  the  process  predisposes  to  the  occurrence  of  inguinal  hernia  in  females, 
especially  during  childhood.  Such  a  hernia  would  be  analogous  to  the  "  con- 
genital "  variety  in  the  male,  although  there  are  no  anatomical  differences  by 
which  it  can  be  distinguished  from  an  acquired  hernia. 

Besides  the  contents  commonly  found  in  hernial  sacs,  an  inguinal  hernia 
in  the  female  may  contain  the  ovary.  Fallopian  tube,  or  uterus.  (See 
Chap.  LXXIV.)  It  occasionally  happens  that  an  unobliterated  portion  of  the 
canal  of  Nuck  becomes  distended  with  fluid,  and  may  be  mistaken  for  an 
inguinal  hernia,  especially  if  a  communication  still  exists  with  the  peritoneal 
cavity,  so  that  the  fluid  is  reducible.  Among  the  conditions  which  have  been 
mistaken  for  a  labial  hernia  may  be  mentioned  lipoma,  cysts,  and  varicose 
veins  of  the  labium. 

Treatmknt. — -When  an  inguinal  hernia  is  reducible,  the  rupture  must  be 
kept  up  by  a  well-made  truss,  the  pad  of  which,  of  an  oval  shape,  should  press 
not  only  upon  the  external  ring,  but  upon  the  whole  length  of  the  canal. 
In  this  way  a  reducible  hernia  may  occasionally  be  cured,  and  in  young 
children  in  whom  this  result  is  frequently  obtained,  the  truss  should  be  Avorn 
constantly.'  When  a  truss  is  used  in  the  treatment  of  an  irreducible  hernia 
it  should  be  provided  with  a  hollow  cup-shaped  pad  or  a  suspensory  bag, 
according  to  the  size  of  the  rupture.  The  chief  points  relating  to  the  choice 
of  cases  suitable  for  attempting  a  radical  cure  by  operation  have  been  con- 
sidered at  page  820.  For  reducible  inguinal  hernia  operation  may  be  under- 
taken in  children  and  adults  if  a  properly  made  truss  fails  to  keep  up  the 
rupture,  and  in  cases  where  the  use  of  a  truss  proves  a  serious  inconvenience 
to  the  patient.  Irreducible  hernige,  unless  of  very  large  size,  are  usually  suit- 
able for  operation  ;  but  in  all  cases  the  patient's  health  must  be  satisfactory, 
and  the  age  not  too  advanced. 

Radical  Cure  of  Inguinal  Hernia. — It  is  unnecessary  to  enter  into  the 
history  of  the  operations  undertaken  for  the  cure  of  inguinal  hernia.  Among 
the  methods  which  have  almost  universally  been  abandoned  may  be  mentioned 
the  injection  of  irritants  into  or  around  the  sac  with  the  object  of  setting  up 
adhesive  inflammation  in  it,  and  the  closure  of  the  inguinal  canal  by  the 
invagination  of  a  plug  of  the  scrotal  tissues  into  it,  as  in  the  operation  practised 
by  Wutzer,  of  Bonn.  Mention  must  also  be  made  of  the  subcutaneous 
method,  which  was  devised  by  Wood  and  extensively  practised  by  him  with 
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very  considerable  success.  The  principle  of  this  operation  consisted  in  the 
invagination  of  the  sac  of  the  hernia,  and  the  approximation  of  the  structures 
forming  the  boundaries  of  the  inguinal  canal,  by  the  application  of  a  sub- 
cutaneous suture  of  tendon  or  wire  through  a  small  opening  in  the  skin.  An 
ingenious  modification  of  "Wood's  operation  was  devised  by  Dunnett  Spanton, 
who,  instead  of  approximating  the  walls  of  the  canal  by  a  subcutaneous 
suture,  used  an  instrument  like  a  cork-screw,  the  point  of  which  was  intro- 
duced through  the  skin  at  the  upper  end  of  the  canal,  and  was  made  to  pass 
downwards  through  its  opposite  walls  so  as  to  draw  them  together.  The 
instrument  was  left  in  for  about  a  week,  till  some  inflammatory  swelling  was 
perceptible  around  it.  Since  the  introduction  of  the  antiseptic  treatment  of 
wounds  these  complicated  subcutaneous  methods  have  lost  all  the  advantages 
which  they  once  possessed,  and  at  the  present  day  the  only  operation  which 
can  be  recommended  is  that  known  as  the  ope^i  method — a  revival  of  the  old 
operation  of  ligaturing  the  neck  of  the  sac  and  cutting  it  away.  In  1871 
Lister  reported  two  cases  in  which  he  cut  down  upon  a  hernial  sac  and  closed 
the  abdominal  opening  with  catgut  sutures.  Experience,  however,  showed 
that  suture  of  the  ring  alone  was  not  enough  to  effect  a  cure.  Since  then 
Banks,  Annandale,  Czerny,  Ball,  Macewen,  and  many  others  have  devised 
various  proceedings  having  the  common  object  of  obliterating  the  neck  of  the 
sac  and  narrowing  the  dilated  ring. 

Operation. — The  operation  as  performed  by  Mitchell  Banks  may  be  taken 
as  a  type,  and  the  various  modifications  of  other  operators  may  be  subse- 
quently noticed.  The  operation  is  thus  performed  :  The  whole  area  having 
been  cleaned  with  soap  and  water,  followed  by  turpentine  to  remove  grease, 
and  spirit  to  remove  the  turpentine,  is  covered  with  a  towel  soaked  in  carbolic 
lotion  (1  in  20)  for  an  hour  before  the  operation.  A  free  incision  is  then 
made,  reaching  from  about  one  inch  above  the  external  abdominal  ring  to 
near  the  bottom  of  the  sac.  The  dissection  is  then  carefully  carried  down  to 
the  sac,  all  bleeding  vessels  being  secured  as  they  are  cut,  and  great  care  being 
taken  that  the  sac  itself  is  exposed  in  the  whole  length  of  the  wound,  and  that 
one  of  the  coverings  be  not  mistaken  for  it.  The  sac  is  then  very  carefully 
dissected  out  with  as  little  damage  to  the  scrotal  tissues  as  possible.  It  will 
usually  be  found  to  be  slightly  adherent  to  the  tunica  vaginalis,  requiring 
some  careful  dissection  to  separate  it.  The  cord  must  be  early  sought  for  and 
separated  from  the  sac.  The  vas  deferens  can  easily  be  recognized  by  its 
cord-like  feel,  and  must  be  kept  in  view  during  the  whole  operation.  The 
sac  being  completely  separated,  is  emptied  of  its  contents  if  they  are  reducible, 
and  opened  to  make  sure  that  it  is  really  empty.  If  omentum  is  present 
in  the  sac  and  is  irreducible,  either  from  its  size  or  from  the  presence  of 
adhesions,  it  must  be  cut  away  in  the  manner  already  described  (p.  856), 
and  the  pedicle  reduced  into  the  abdominal  cavity.  The  sac  is  then  drawn 
well  down  and  ligatured  as  high  up  as  possible,  so  that  the  inner  aspect  of  the 
peritoneum  may  be  smooth  and  not  present  a  pouch,  which  might  favour  the 
formation  of  a  fresh  hernia.  The  ligature  may  be  of  chromic  catgut  or  of  fine 
carbolised  silk.  The  sac  below  the  ligature  is  then  cut  away.  The  next  step 
in  the  operation  is  to  close  the  pillars  of  the  ring  by  sutures.  These  must  be 
introduced  by  means  of  a  curved  needle  guided  by  the  finger  passed  into  the 
canal.  The  sutures  should  get  a  firm  hold  on  each  side  of  the  ring,  and  three 
or  four  may  be  required,  according  to  the  size  of  the  aperture.    While  passing 
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the  sutures  care  must  be  taken  not  to  injure  the  cord,  which  must  be  kept  out 
of  the  way  with  the  finger,  and  the  situation  of  the  epigastric  artery  should  be 
felt  for  lest  it  be  punctured  by  the  needle.  The  sutures  may  be  of  carbolised 
silk,  kangaroo  tendon,  or  catgut.  Banks  uses  silver  wire,  which  he  ties  in  a 
single  knot  and  cuts  very  close,  so  as  to  leave  no  projecting  ends,  and  allows 
to  heal  into  the  wound. 

In  congenital  hernia  the  sac  may  be  cut  across,  leaving  the  lower  part  to 
form  a  tunica  vaginalis.  This  may  be  closed  by  catgut  sutures.  The  upper 
part  is  then  separated  from  the  cord  and  treated  as  above  described. 

After  the  operation  an  absorbent  antiseptic  dressing  should  be  applied  and 
covered  with  a  piece  of  jaconette  or  other  thin  waterproof  material,  with  a  hole 
through  which  the  penis  is  drawn,  so  that  the  dressing  shall  not  be  soiled 
during  micturition. 

The  chief  modifications  of  the  operation  above  described  are  first  in  the 
treatment  of  the  sac,  and  secondly  in  the  closure  of  the  ring.  In  the  first 
place  many  Surgeons  content  themselves  with  ligaturing  the  neck  of  the  fcac 
and  dividing  it  below  the  ligature,  leaving  the  fundus  undisturbed  in  the 
scrotum.  This  certainly  greatly  simplifies  the  operation,  and  the  part  of  the 
sac  left  behind  seems  to  give  no  trouble  in  the  after-treatment.  It  has  the 
lurther  advantage  that  the  incision  need  not  be  prolonged  into  the  scrotum, 
and  thus  firm  pressure  can  be  brought  to  bear  upon  its  whole  length,  and  the 
risk  of  extravasation  of  blood  into  the  loose  tissues  of  the  scrotum  is  avoided. 
Barker,  after  ligaturing  the  neck  of  the  sac  with  fine  silk  and  dividing  it  below, 
passes  the  two  ends  of  the  ligature  through  the  borders  of  the  ring  as  high  up 
as  possible,  and  thus  fixes  the  stump  of  the  sac,  and  at  the  same  time  the 
ligature  serves  as  the  highest  stitch  in  closing  the  ring.  Macewen,  after  dis- 
secting out  the  sac  and  emptying  it,  inserts  the  index  finger  outside  the  sac 
till  it  reaches  the  internal  ring  and  separates  the  peritoneum  from  the 
abdominal  wall  for  about  half  an  inch.  He  then  inserts  a  long  catgut  suture 
into  the  distal  extremity  of  the  sac  ;  the  free  end  of  this  is  then  passed  in  a 
proximal  direction  several  times  through  the  sac,  so  that  when  pulled  upon  the 
sac  is  folded  upon  itself  like  a  curtain  ;  it  is  then  passed  by  means  of  a  needle 
through  the  inguinal  canal  and  made  to  penetrate  the  abdominal  muscles 
about  an  inch  above  the  level  of  the  internal  ring.  By  pulling  on  this  thread 
the  sac  is  folded  upon  itself  and  dragged  into  the  inguinal  canal,  the  part  that 
was  the  ixindus  being  highest  up.  It  is  finally  fixed  in  this  position  by  passing 
the  end  of  the  thread  several  times  through  the  superficial  layers  of  the  muscles. 
The  pad  thus  formed  helps  to  obliterate  the  inguinal  canal.  The  ring  is 
afterwards  closed  with  sutures.  Ball,  of  Dublin,  has  recommended  twisting 
the  stump  of  the  sac  four  or  five  times  with  torsion-forceps  as  a  means  of 
more  certainly  occluding  it. 

In  closing  the  ring,  silk,  catgut,  and  wire  have  been  used.  Perhaps  silk  is 
the  best,  as  it  is  not  too  early  absorbed,  and  can  be  rendered  aseptic  with  great 
ease  and  certainty. 

The  method  which  has  been  most  generally  adopted  consists  in  simply 
passing  the  sutures  through  each  side  of  the  ring  without  paying  any  special 
attention  to  the  structures  pierced  by  the  needle,  care  being  merely  taken  to 
avoid  puncturing  the  cord,  or  strangulating  it  by  too  tight  closure  of  the  ring. 
Macewen,  however,  pointed  out  that  this  method  of  suturing  failed  in  every 
way  to  restore  the  natural  valved  condition  of  the  inguinal  canal,  and  with 
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this  object  he  recommended  that  the  conjoined  tendon  should  be  stitclied  to 
the  aponem'osis  of  the  external  oblique  in  the  outer  side  of  the  ring. 

By  a  slight  but  important  modification  of  this  method,  Bassini  of  Padua 
has  devised  an  operation  which  must  be  regarded  as  a  nearer  approach  to 
perfection  than  any  of  those  above  described. 

Bassini's  operation  is  carried  out  as  follows  : — An  incision  is  commenced  at 
the  pubic  spine,  and  is  carried  upwards  and  outwards  along  the  line  of  the 
inguinal  canal  to  a  point  about  two  inches  internal  to  the  anterior  superior 
iliac  spine.  The  external  abdominal  ring  and  the  part  of  the  external  oblique 
which  lies  in  front  of  the  inguinal  canal  having  been  freely  exposed,  the  latter 
is  opened  in  its  whole  length  by  slitting  up  the  aponeurosis  of  the  external 
oblique.  By  reflecting  the  divided  aponeurosis  upwards  and  downwards  the 
border  of  the  internal  oblique  and  the  conjoined  tendon  are  defined  above  and 
the  inner  aspect  of  Poupart's  ligament  below.  The  sac  of  the  hernia  is  now 
carefully  separated,  and  after  its  contents  have  been  reduced,  the  neck  is  liga- 
tured high  up  with  silk.  If  the  sac  is  small  it  may  be  completely  removed, 
but  if  it  descends  into  the  scrotum  it  should  be  left  in  sitv.  The  spermatic 
cord  is  next  lifted  out  of  the  canal  and  held  by  an  assistant  in  a  blunt  hook. 
The  arched  border  of  the  internal  oblique  and  conjoined  tendon  is  now  drawn 
down  leliind  the  cord,  and  secured  to  Poupart's  ligament  by  a  series  of  silk 
sutures,  of  which  five  or  six  will  usually  be  sufficient.  Interrupted  stitches  are 
generally  to  be  preferred  to  the  continuous  suture  recommended  by  Bassini. 
The  cord  is  now  allowed  to  drop  back  into  its  place,  and  finally  the  divided 
edges  of  the  external  oblique  and  the  pillars  of  the  external  ring  are  brought 
together  with  fine  silk  sutures. 

By  this  operation  the  inguinal  canal  is  more  nearly  restored  to  its  natural 
condition  than  by  any  of  the  other  methods,  and  it  differs  from  Macewen's 
plan  of  suturing  in  that  the  conjoined  tendon  is  drawn  down  behind  the  sper- 
matic cord,  and  not  in  front  of  it.  For  the  cure  of  inguinal  hernia  in  adults 
Bassini's  operation  can  be  strongly  recommended,  but  in  children  such  an 
extensive  procedure  is  by  no  means  always  required.  In  them  excellent  results 
are  obtained  by  simply  isolating  the  neck  of  the  sac  and  applying  a  silk  liga- 
ture to  it  as  high  up  as  possible.  In  children  inguinal  hernia  is  doubtless  due 
in  many  cases  to  the  existence  of  an  open  funicular  process,  and  nothing  more 
than  the  closure  of  this  is  required.  If,  however,  the  ring  is  large,  this  should 
be  partly  closed  by  one  or  two  stitches,  and  if  the  whole  inguinal  canal  is 
dilated,  Bassini's  operation  may  be  performed. 

The  difficulty  of  the  operation  in  children,  especially  when  the  hernia  is 
congenital,  is  increased  by  the  extreme  thinness  of  the  sac  and  its  intimate 
connexion  with  the  structures  of  the  spermatic  cord. 

When  an  inguinal  hernia  is  associated  with  a  retained  testis,  a  cure  may 
sometimes  be  obtained  by  the  use  of  a  truss,  the  pad  of  which  is  applied  above 
the  testis.  If  operation  is  required,  the  testis  should,  if  possible,  be  brought 
down  into  the  scrotum  ;  but  should  this  be  impossible,  and  the  testis  imper- 
fectly developed,  its  removal  may  be  advisable. 

After-Treatment. — As  a  rule  the  use  of  a  drainage-tube  is  unnecessary,  and 
the  dressing  may  be  left  unchanged  for  a  week  or  ten  days,  when  primary 
union  will  usually  have  occurred  and  the  sutures  may  be  removed.  No  opium 
need,  as  a  rule,  be  given  unless  the  gut  has  been  freely  handled  in  the  separa- 
tion of  adhesions.    Fluid  diet  should  be  given  until  the  bowels  have  acted, 
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and  if  this  has  not  occurred  by  the  fourth  or  fifth  day,  an  enema  should 
be  administered.  The  patient  should  be  kept  in  bed  for  at  least  a  fortnight, 
and  should  not  be  allowed  to  walk  about  for  another  week,  nor  to  resume  his 
ordinary  habits  for  a  month.  The  support  of  a  pad,  applied  with  a  spica 
bandage,  is  advisable  for  about  two  months  after  the  operation,  when,  as  a 
general  rule,  all  support  may  be  dispensed  with.  In  exceptional  cases,  especially 
when  the  patient's  occupation  involves  severe  straining  efforts,  the  use  of 
a  light  truss  may  be  advisable. 

The  Results  of  the  operation  for  the  radical  cure  of  non-strangulated 
inguinal  hernia  have  been  very  satisfactory.  Statistics  show  that,  when 
undertaken  in  uncomplicated  cases,  the  operation  is  attended  with  a  very  low 
mortality.  Thus,  Banks  has  recorded  72  cases  in  which  the  hernia  was 
of  moderate  size  with  2  deaths,  and  11  operations  on  very  large  hernite  not 
capable  of  support  by  trusses,  with  3  deaths.  Rushton  Parker  performed  137 
operations  on  107  persons  with  5  deaths,  or  3"G  per  cent. ;  Bassini,  262  opera- 
tions with  1  death  ;  and  Lucas-Championniere,  376  with  2  deaths.  Of  105 
cases  in  which  the  operation  was  undertaken  in  University  College  Hospital 
during  the  years  1885  to  1890,  5  died  :  one  of  these  was  a  marasmic  child,  and 
one  a  woman  aged  seventy-two,  in  whom  an  omental  hernia  was  thought  to  be 
strangulated  ;  in  one  case  of -very  large  hernia  containing  the  sigmoid  flexure, 
reduction  was  impossible,  and  the  patient  died  of  intestinal  obstruction  ;  in 
the  remaining  two  cases,  which  were  uncomplicated,  death  was  due  to 
peritonitis,  which  in  one  case  appeared  to  have  started  in  the  wound,  and  in 
the  other  in  the  ligatured  stump  of  the  omentum. 

The  result  as  concerns  the  cure  of  the  hernia  is  also  very  satisfactory.  Of 
the  72  cases  of  moderate-sized  hernia  recorded  by  Banks,  the  result,  after  long 
periods,  was  known  in  47  cases  ;  in  37  it  was  completely  successful,  in  8  par- 
tially successful,  and  in  2  unsuccessful.  Of  tlie  262  operations  performed 
by  Bassini,  108  were  known  to  be  followed  by  a  cui-e  without  the  use  of  a 
truss  after  periods  varying  from  one  to  four  years.  It  cannot  be  too  strongly 
insisted  upon  that  the  operation  should  not  be  indiscriminately  recommended 
in  all  cases,  and  Banks's  rule  is  undoubtedly  a  wise  one — that  it  should  not  be 
undertaken  when  the  hernia  can  be  kept  up  without  discomfort  by  a  truss. 

Operation  for  Strangulated  Inguinal  Hernia. — When  the  hernia  is 
strangulated,  if  the  taxis  properly  employed  in  the  direction  of  the  canal  have 
failed,  the  operation  must  be  performed  in  the  following  way  :  The  pubes 
having  been  shaved,  the  patient  should  be  brought  to  the  edge  of  the  bed  ; 
and  the  Surgeon,  having  the  skin  covering  the  external  ring  well  pinched  up, 
divides  the  fold  in  the  usual  way,  by  an  incision  two  inches  in  length,  com- 
juencing  about  half  an  inch  above  the  external  abdominal  ring.  Should  any 
spouting  vessel,  as  the  external  pudic,  be  divided  in  this  incision,  it  must  be 
secured  at  once.  The  Surgeon  then  proceeds  to  divide  the  various  coverings 
of  the  hernia  layer  by  layer  until  the  sac  is  reached.  The  thickness  of  the 
coverings  ^•al•ies  much  in  difl'erent  cases,  and  is  often  considerable  when  the 
hernia  is  old  and  the  patient  has  long  worn  a  truss.  In  some  cases  the  inter- 
columnar  fibres  form  a  thick  band  across  the  external  ring,  and  the  cremasteric 
iascia  is  usually  readily  recognizable.  When  this  is  divided  the  transversalis 
fascia  and  subserous  areolar  tissue,  ov  fascia  propria,  will  be  laid  bare,  and  may 
form  a  thickened  vascular  layer.  If  the  hernia  has  not  protruded  beyond  the 
external  abdominal  ring,  it  may  be  necessary  to  slit  up  the  external  oblique, 
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and  possibly  to  divide  tlie  lower  border  of  the  internal  oblique.  After  freely 
opening  the  sac  the  contents  must  be  dealt  with  according  to  the  rules  laid 
down  on  p.  828.  It  may  be  found  that  the  contents  are  now  reducible, 
the  stricture  having  been  situated  outside  the  sac  and  having  already  been 
divided.  If,  however,  as  will  happen  in  the  majority  of  instances  in  inguinal 
hernia,  it  be  found  that  the  stricture  is  in  the  neck  of  the  sac  itself,  this  must 
be  divided  from  within,  by  pressing  the  finger-nail  under  it,  and  cautiously 
sliding  the  hernia-knife  along  this.  It  is  an  established  rule  in  surgery  that 
this  division  should  be  eflected  in  a  direction  immediately  upwards,  so  that  it 
may  lie  parallel  with  the  epigastric  vessels,  whether  it  be  situated  upon  the 
inner  or  outer  side  of  these.  It  is  true  that,  if  the  Surgeon  could  be  sure  that 
he  had  to  do  with  an  oblique  hernia,  he  might  safely  divide  the  stricture  out- 
wards ;  or,  if  he  were  certain  that  the  protrusion  was  of  the  direct  kind,  he 
might  make  the  section  inwards  ;  but  as  it  commonly  happens  that  he  cannot 
determine  with  absolute  certainty  upon  which  variety  of  hernia  he  is  operating, 
he  adopts  the  safer  plan  recommended  by  Astley  Cooper  and  Lawrence,  of 
cutting  upwards  from  the  middle  of  the  ring  parallel  to  the  epigastric  vessels. 
After  the  hernia  has  been  reduced  the  operation  should  be  completed,  if  the 
patient's  condition  allow,  by  performing  the  steps  necessary  for  producing  a 
radical  cure. 

The  Seat  of  Stricture  in  inguinal  hernia  will  thus  be  seen  to  differ  in 
different  cases  ;  and  in  some  instances  it  exists  in  two  situations.  I  think  it 
most  commonly  occurs  in  the  neck  of  the  sac,  owing  to  contraction  and  elonga- 
tion of  it,  with  condensation  of  the  subserous  areolar  tissue  lying  immediately 
upon  it.  In  other  cases,  though  much  more  rarely,  it  seems  to  be  formed  by  a 
thickening  of  the  transversalis  fascia  in  the  inner  ring,  but  altogether  outside 
the  sac.  Occasionally  it  is  met  with  in  some  part  of  the  canal,  at  the  lower 
edge  of  the  internal  oblique,  but  much  more  frequently  at  the  external 
abdominal  ring. 

Congenital  Hernia  when  strangulated  does  not  commonly  admit  of  reduc- 
tion, and  thus  necessarily  renders  an  operation  imperative.  The  procedure  is 
more  commonly  required  for  this  kind  of  hernia  in  adults  than  in  infants. 
The  operation  is  the  same  as  that  for  acquired  hernia,  but  the  parts  concerned 
are  usually  thinner  ;  hence  more  caution  than  usual  is  required  in  these  cases. 
The  tunica  vaginalis  commonly  contains  a  large  quantity  of  fluid,  clear  or  dark 
in  colour,  according  to  the  severity  of  the  strangulation.  The  stricture  will 
always  be  found  in  the  neck  of  the  sac,  and  appears  to  be  formed  by  the  im- 
perfect contraction  of  that  portion  of  the  funicular  prolongation  of  the  peri- 
toneum, which  normally  becomes  obliterated  before  birth,  and  establishes  the 
separation  between  the  two  serous  sacs  of  the  tunica  vaginalis  and  of  the 
peritoneum.  As  the  congenital  hernia  is  always  external  to  the  epigastric 
vessels,  the  section  of  the  stricture  may  be  done  with  perfect  safety  in  a 
direction  upwards  and  outwards,  though,  if  the  Surgeon  should  have  any  doubt 
as  to  the  exact  nature  of  the  case,  it  will  be  better  to  divide  the  stricture 
directly  upwards.  The  reduction  of  the  contents  of  the  hernia  may  in  the 
adult  be  prevented  by  adhesions  in  the  neck  of  the  sac,  or  between  them  and  the 
testis.  I  have  found  both  the  gut  and  the  omentum  closely  incorporated  with 
this  organ,  and  requiring  some  nice  dissection  to  separate  them.  In  operating 
upon  infants  of  a  very  tender  age,  much  caution  will  necessarily  be  required, 
on  account  of  the  thinness  of  the  coverings,  their  tension,  and  the  small  size 
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of  the  aperture.  The  testis,  as  well  as  the  spermatic  cord,  the  veins  of  which 
are  excessively  turgid,  come  into  view,  and  will  usually  be  found  much  con- 
gested, and  of  a  black  or  bluish-black  colour. 

In  Inguinal  Hernim,  containing  either  the  Cacum,  the  Sigmoid  Flexure,  of 
the  Colon,  or  the  Urinary  Bladder,  the  protruded  viscera  are  sometimes  only 
partially  covered  by  peritoneum  ;  hence,  in  operating  upon  such  hernise,  when 
strangulated,  care  must  be  taken  that  the  contents  be  not  wounded,  which  is 
apt  to  occur  if  the  Surgeon  divide  the  parts  without  due  caution,  and  mistake 
the  viscus  for  a  sac  which  does  not  exist.  If  the  protruded  parts  are  adherent, 
the  Surgeon  must  content  himself  with  leaving  them  unreduced  after  the 
division  of  the  stricture;  in  such  circumstances  it  has  happened  that  the 
protrusion  has  ultimately  been  drawn  back  into  the  abdomen  by  some  natural 
action  of  the  parts. 

Operations  for  strangulated  inguinal  hernia  are  required  during  a  greater 
range  of  ages  than  those  for  any  other  kind  of  protrusion.  I  have  operated 
successfully  for  congenital  hernia  in  infants  less  than  six  weeks  old,  and  for 
ordiuary  oblique  inguinal  hernia  at  seven  Aveeks  and  at  four  months  of  age, 
and  the  operation  has  been  done  on  centenarians.  When  small  and  recent, 
the  protrusion  usually  consists  of  intestine  only  ;  when  large,  it  commonly 
contains  omentum  as  well.  The  after-management  of  the  case  must  be 
conducted  in  accordance  with  the  rules  laid  down  at  p.  840,  et  seq. 


By  Femoral  Hernia  is  meant  a  protrusion  that  escapes  under  Poupart's 
ligament,  and  enters  the  sheath  of  the  femoral  vessels  internally  to  the  vein. 
This  hernia  passes  down  the  innermost  compartment  of  the  sheath,  which  is 
occupied  by  fat  and  lymphatics,  and  usually  contains  a  gland  or  two.    It  passes 


first  of  all  through  the  crural  ring,  where  it  has  Gimbernat's  ligament  to  its 
inner  side  ;  the  septum  which  separates  the  femoral  vein  from  the  inner 
compartment  of  the  sheath  of  the  vessels,  to  its  outer  aspect ;  Poupa]:^'s 
ligament  and  the  deep  crural  arch  in  front ;  and  the  bone,  covered  by  the 
pectineus  and  the  pubic  portion  of  the  fascia  lata,  behind  (Fig.  808).  After 
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Fig.  808. — 1.  Femoral  Artei  y  ;  2.  Femoral  Vein  ;  3.  Inner- 
most Compartment  of  tlie  Sheatli  of  tlie  Vessels,  into 
which  a  small  Hernia  is  protruding  ;  4,  Saphena  Vein. 


Fig.  809. — Femoral  Hernia  turning 
upwards. 
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passing  through  the  crural  ring,  the  hernia  enters  the  crural  canal,  which 
extends  for  about  half  an  inch  down  the  thigh  in  front  of  the  pectineus 
muscle,  and  is  covered  by  the  iliac  prolongation  of  the  fascia  lata.  As  it 
approaches  the  lower  corner  of  the  saphenous  opening  where  the  canal 
terminates,  it  passes  under  the  falciform  process  of  the  fascia  lata,  and  out 
upon  the  thigh  through  the  saphenous  aperture  ;  here  it  expands,  becomes 
rounded,  and  has  a  tendency  to  turn  upwards  over  Poupart's  ligament 
(Fig.  809),  lying  in  this  way  upon  the  iliac  region,  and  sometimes  even 
ascending  to  some  distance  upon  the  anterior  abdominal  wall.  In  the  descent 
of  the  hernia  through  this  course,  it  first  pushes  before  it  the  peritoneal  sac, 
and  then  receives  an  investment  of  the  subserous  areolar  tissue — the  septum 
crurale,  a  mass  of  dense  areolar  tissue,  containing  fat  and  lymphatics,  occu- 
pying the  crural  ring.  This  septum  often  becomes  incorporated  with  the 
covering  derived  from  the  crural  sheath,  thus  constituting  the  fascia  propria 


Fig.  810. — 1.  Femoral  Hernia  ;  2.  Femoral  Vein  ;  3.  Femoral  Artery,  giving  off,  4,  Common  Trunlc  of 
Epigastric  and  Obturator  Arteries,  and  5,  Ejjigastric  Artery  ;  B.  Spermatid  Cord. 

of  this  hernia,  which  is  commonly  thickened,  laminated,  and  of  an  opaque 
fatty  structure,  like  omentum.  As  the  hernia  continues  to  descend,  it  comes 
into  relation  with  the  cribriform  fascia,  which  occupies  the  saphenous  opening  ; 
and,  lastly,  it  pushes  before  it  the  integumental  structures. 

As  the  tumour  descends  through  this  course,  it  necessarily  comes  into 
relation  with  very  important  parts  (Fig.  810).  Thus  it  is  separated  from  the 
femoral  vein  solely  by  the  septum  of  the  sheath  of  the  vessels.  It  has  the 
epigastric  artery  above  and  to  its  outer  side  ;  and  the  spermatic  cord  in  the 
male,  or  the  round  ligament  in  the  female,  almost  immediately  above  it.  The 
obturator  artery,  when  arising  in  the  normal  manner  from  the  internal  iliac, 
does  not  come  into  relation  with  the  neck  of  the  sac  ;  but  when  it  takes  its 
origin,  as  it  not  unfrequently  does,  from  the  external  iliac,  the  epigastric,  or 
the  common  femoral,  it  may  have  important  relations  to  this  part  of  the 
hernia.  Most  commonly,  in  these  circumstances,  it  passes  to  the  iliac  or  outer 
side  of  the  neck,  but  occasionally  it  winds  round  its  inner  or  pubic  side,  coining 
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into  close  relation  with  it ;  and  then,  as  will  immediately  be  mentioned,  it  may 
be  in  considerable  danger  during  the  operation.  The  combination,  however, 
of  this  particular  variety  of  the  obturator  artery  and  femoral  hernia  is  a  very 
uncommon  occurrence  :  because,  in  the  first  place,  this  internal  distribution 
of  the  artery  is  rare  ;  and  when  it  does  occur,  as  it  usually  passes  directly  over 
that  portion  of  the  crural  ring  through  which  the  sac  would  protrude,  it 
necessarily  strengthens  this,  and  so  diminishes  the  chance  of  rupture. 

The  Contents  of  a  femoral  hernia  are  usually  intestinal,  and  most  commonly 
consist  of  a  portion  of  the  ileum.  Occasionally  omentum  is  contained  within 
the  sac,  but  seldom  in  large  quantity.  I  have,  however,  several  times  had 
occasion  to  operate  in  cases  of  old  femoral  hernia,  in  which  it  became  necessary 
to  remove  large  portions  of  adherent  omentum  :  in  one,  ten  and  a  half  ounces, 
and  in  another  about  seven.  In  each  case  there  was  a  small  knuckle  of  intestine 
strangulated  behind  the  omentum.  The  ovaries.  Fallopian  tubes,  &c.,  have 
been  met  with  in  this  variety  of  hernia. 

The  Signs  of  femoral  hernia  are  usually  well  marked.  They  consist  of  a 
tolerably  firm  and  tense  tumour,  of  a  rounded  shape,  situated  in  the  groin,  to 
the  inner  side  of  the  femoral  vessels,  and  to  the  outer  side  of  the  spine  of  the 
pubes,  having  its  neck  under  Poupart's  ligament,  though,  as  it  increases  in 
size,  its  base  is  turned  above  that  structure  ;  sometimes,  though  rarely,  it  passes 
downwards  upon  the  thigh.  Its  size  varies  considerably  :  most  commonly  it 
is  not  larger  than  a  walnut  or  a  pigeon's  egg,  and  then  is  deeply  seated  in  the 
angle  between  the  body  of  the  pubes  and  the  femoral  vessels  ;  but  occasionally 
it  may  attain  a  considerable  bulk,  as  large  as  the  fist  or  a  French  roll.  When 
large,  this  hernia  rises  up  above  Poupart's  ligament,  and  extends  outwards, 
parallel  to  it,  so  that  it  assumes  an  elongated  shape ;  it  is  then  usually  some- 
what doughy  and  soft,  even  when  strangulated — very  different  from  the 
excessively  tense  feel  that  it  has  when  small. 

In  some  rare  cases  the  femoral  hernia  has  been  found  lying  external  to  the 
vessels,  the  mouth  of  the  sac  being  between  them  and  the  iliac  spine.  In 
these  circumstances  strangulation  cannot  well  occur,  inasmuch  as  the  mouth 
will  be  the  widest  part  of  the  sac  ;  but,  as  Hesselbach  has  observed,  if  the 
fascia  iliaca  be  torn  by  the  pressure  of  the  tumour,  the  rupture  may  be  strangled 
in  the  aperture  thus  formed.  Should  an  operation  ever  be  required  in  such 
circumstances,  it  must  be  borne  in  mind  that  the  circumflex  iliac  artery  may 
be  in  some  danger. 

As  a  femoral  hernia  passes  out  through  the  crural  ring,  it  comes  into  very 
close  relation  to  the  femoral  vein,  being  separated  from  the  vessel  merely  by 
the  septum  which  divides  the  inner  from  the  middle  compartment  of  the 
femoral  sheath.  Were  it  not  for  this  septum,  as  Roser  has  observed,  the 
femoral  vein  would  be  compressed  by  the  tense  hernial  tumour  protruded 
between  it  and  Gimbernat's  ligament,  and  the  inevitable  consequence  would 
be  oedema  of  the  whole  lower  extremity.  As  the  hernia  pushes  down  in  the 
track  of  the  crural  canal,  it  can  make  no  impression  on  the  inner  or  on  the 
posterior  wall  of  the  canal — both  of  which  are  unyielding  ;  but,  pushing  the 
anterior  wall  upwards,  it  drags  upon  the  septum  on  the  outer  side  of  the  neck  of 
the  sac.  renders  this  tense,  and  thus  saves  the  femoral  vein  from  compression. 

The  Diagnosis  of  femoral  hernia  is  not  always  easy.  AVheu  the  hernia  is 
large,  and  more  particularly  when  it  rises  up  above  Poupart's  ligament,  it  may 
at  first  be  mistaken  for  an  inguinal  rupture.    The  diagnosis,  however,  may 
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usually  be  effected  by  ascertaining  the  relation  that  the  neck  of  the  sac  has  to 
Poupart's  ligament,  the  inguinal  hernia  being  situated  above,  the  femoral  heloni 
this  cord.  When,  however,  a  small  femoral  hernia  in  a  fat  man  rises  upwards, 
so  as  to  lie  over  Poupart's  ligament,  it  resembles  very  closely  an  incomplete 
inguinal  hernia  ;  but  its  characters  may  be  determined  by  the  passage  of  the 
finger  up  the  inguinal  canal,  Avhich  will  be  found  to  be  free,  and  the  hernia 
can  be  felt  only  through  its  posterior  and  inferior  wall.  In  the  female  the 
finger  cannot  be  passed  up  the  canal,  but  the  inguinal  hernia  will  descend 
into  the  labium,  and  may  thus  be  distinguished  from  the  femoral,  which  lies 
in  the  upper  and  inner  part  of  the  thigh.  In  both  sexes  the  relation  of  the 
neck  of  the  sac  to  the  spine  of  the  pubes,  which  can  always  be  felt  in  the 
fattest  subjects,  is  most  important.  In  femoral  hernia  the  spine  is  to  the 
inner,  in  inguinal  hernia  to  the  outer  side  of  the  protrusion  ;  and,  should 
a  patient  happen  to.  be  the  subject  of  both  inguinal  and  femoral  hernia 
on  the  same  side,  the  spine  would  be  felt  between  the  two.  After  reducing 
a  femoral  hernia,  the  finger  can  sometimes  be  pushed  into  the  inferior 
aperture  of  the  crural  canal,  when  the  situation  and  sharp  outline  of  the 
falciform  process  will  determine  the  nature  of  the  opening  through  which  the 
protrusion  has  occurred. 

The  diseases  occurring  in  the  groin,  with  which  femoral  hernia  may  most 
readily  be  confounded,  are — 1.  Enlarged  Lymphatic  Glands  in  this  situation. 
From  these  it  may  be  distinguished  by  the  absence  of  impulse  in  the  glandular 
tumour,  and  by  the  simultaneous  enlargement  of  several  glands.  A  small 
strangulated  hernia  may,  however,  co-exist  with  these  ;  being  covered  in  by 
them.  When  this  is  the  case,  and  the  local  signs  of  hernia  are  obscure,  whilst 
the  symptoms  of  strangulation  continue,  an  incision  should  be  made  into  the 
part,  and  the  dissection  carefully  carried  through  and  underneath  the  glands, 
with  the  view  of  determining  whether  the  hernia  exist  or  not.  2.  A  small 
Fatty  Oroivth  has  been  met  with  in  the  crural  canal,  closely  simulating  a 
hernia.  The  want  o'f  impulse  on  coughing,  together  with  the  doughy 
character  of  the  tumour,  will  enable  the  Surgeon  to  distinguish  it  from 
hernia.  Such  a  fatty  mass  may,  however,  consist  of  the  thickened  subserous 
tissue  surrounding  a  small  hernial  sac.  ?>.  Psoas  Abscess,  as  it  leaves  the 
abdomen  external  to  the  vessels,  can  rarely  be  confounded  with  hernia.  It 
may  be  further  distinguished  by  its  fluctuating  feel,  by  its  soft  yet  semi-elastic 
character,  and  by  the  general  history  of  the  case.  The  impulse  on  coughing, 
which  is  very  distinct  in  the  abscess,  is  commonly  more  forcible  and  direct 
than  that  of  a  hernia  ;  and  although  the  purulent  collection  may  in  many 
cases  be  squeezed  back  into  the  abdomen  when  the  patient  lies  down,  yet  it 
returns  without  a  gurgle,  and  without  that  distinct  slip  which  accompanies  the 
reduction  of  a  hernia.  4.  Varix  of  the  Saphe^ia  Vein  is  in  some  danger  of 
being  confounded  with  hernia.  It  may,  however,  be  distinguished  from  this 
by  the  impulse  in  it  being  less  distinct  than  in  hernia,  and  by  the  enlargement 
of  the  lower  part  of  the  vein  being  marked  in  the  varix,  but  not  existing  in 
the  rupture. 

Femoral  hernia  most  commonly  occurs  in  women,  and  very  seldom  under 
the  age  of  twenty  ;  differing  in  both  these  respects  from  the  inguinal  rupture. 
Astley  Cooper  states  that  he  had  seen  only  three  cases  under  the  above  age. 
It  very  seldom  becomes  strangulated  at  an  early  period  of  life.  I  have  had 
under  my  care  a  girl  of  nineteen  with  femoral  hernia,  in  whom  strangulation 
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had  already  occurred  on  four  occasions  ;  reduction,  however,  having  been 
happily  effected  each  time. 

The  Treatment  of  femoral  hernia,  when  it  is  reducible,  must  be  conducted 
in  the  ordinary  way  by  the  application  of  a  proper  truss.  A  cure,  however, 
is  never,  I  believe,  effected  by  the  pressure  of  a  pad,  as  sometimes  happens 
in  inguinal  hernia  ;  owing  probably  to  the  rigidity  and  incompressibility  of 
the  tendinous  and  aponeurotic  structures  through  which  this  rupture  pro- 
trudes. It  is  often  diificult  to  keep  this  form  of  hernia  up  by  means  of  a 
truss.  I  have  sometimes  found  the  Mocmain  truss  succeed  when  all  otjiei's 
liave  failed.  When  the  hernia  is  irreducible  and  operation  is  for  some  reason 
contra-indicated,  it  should  be  protected  by  a  truss  with  a  hollow  pad  ;  or  if 
large,  supported  in  a  suspensory  bag-truss.  Operation  may  be  undertaken  for 
the  radical  cure  of  a  femoral  hernia  if  it  cannot  be  kept  up  with  a  properly- 
fitting  truss,  or  if  it  is  irreducible,  provided  that  the  patient's  age  and  general 
condition  are  favourable.  As  in  the  case  of  inguinal  hernia,  the  operation 
should  not  too  readily  be  undertaken  if  the  hernia  is  very  large  and  of  long 
standing. 

IRadical  Cure  of  Femoral  Hernia. — The  early  steps  of  the  operation 
are  the  same  as  when  it  is  undertaken  for  the  relief  of  strangulation.  After 
the  sac  has  been  opened  and  its  contents  dealt  with,  it  is  drawn  down  and 
a  carbolized  silk  ligature  applied  as  high  up  as  possible.  If  the  SRC,  &S  often 
happens,  can  be  freed  from  the  surrounding  tissues  with  but  little  dissection, 
it  may  then  be  cut  off ;  or  if  it  be  more  adherent,  its  neck  may  be  divided 
below  the  ligature,  and  the  fundus  left  in  situ. 

In  Jiiany  cases,  the  ligature  of  the  neck  of  the  sac  is  all  that  is  necessary  to 
effect  a  cure  ;  but  if  the  crural  canal  is  much  enlarged,  an  attempt  may  be 
made  to  close  it  by  sutures.  With  this  object.  Wood  devised  the  following 
method  :  The  sac  having  been  ligatured  and  cut  off  and  the  stump  allowed 
to  retract  through  the  ring,  a  curved  needle  on  a  handle  is  passed  through  the 
pubic  portion  of  the  fascia  lata,  just  internally  to  the  femoral  vein,  which  is 
carefully  protected  hy  the  finger.  The  point  of  the  needle  is  then  carried 
upwards  and  forwards,  across  the  crural  canal,  and  is  made  to  penetrate 
Poupart's  ligament,  and  then  brought  out  at  the  upper  end  of  the  wound. 
It  is  then  threaded  with  silk,  kangaroo  tendon,  or  catgut,  and  withdrawn. 
Having  been  freed  irom  the  ligature  the  needle  is  then  passed  again  fclirough 
the  pubic  portion  of  fascia  lata  in  a  direction  inwards  and  forwards,  so  as  to 
skirt  the  border  of  (limbernat's  ligament,  and  again  penetrate  Poupart's 
ligament  and  appear  in  the  wound.  The  upper  end  of  the  ligature  is  next 
passed  through  the  eye  of  the  needle,  which  is  then  withdrawn.  The  two 
ends  are  then  tied  firmly  in  a  reef-knot.  The  result  is  to  close  the  ring  by 
the  approximation  of  the  inner  end  of  Poupart's  ligament  to  the  pubic  portion 
of  the  fascia  lata.  If  the  ring  be  very  wide,  a  third  ligature  may  be  placed 
through  the  same  parts  between  the  other  two.  It  is  somewhat  doubtful 
whether  these  sutures  will  not  cut  out  very  soon  after  their  insertion,  owing 
to  the  tension  of  the  parts,  and  to  avoid  this  Salzer,  of  Utrecht,  recommended 
that  a  small  flap  of  the  fascia  over  the  pectineus  muscle  should  be  turned  up- 
wards and  sutured  to  the  crural  arch.  Watson  Cheyne  raises  a  small  rounded 
flap  composed  of  the  whole  thickness  of  the  pectineus  and  the  fascia  covering  it. 
This  is  turned  forwards  and  attached  to  the  abdominal  wall  by  two  sutures, 
one  passed  above  Poupart's  ligament  and  another  through  it.    In  this  way  it 
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is  intended  that  the  canal  may  eventually  be  closed  by  a  dense  plug  of  fibrous 
tissue. 

The  Hesults  of  the  operation  have  been  very  satisfactory.  Banks  has 
recorded  25  cases  with  one  death,  which  occurred  from  septictemia  after 
operation  on  a  very  large  hernia  ;  Rushton  Parker  has  performed  25  opera- 
tions on  20  persons  with  one  death.  In  the  large  majority  of  cases  the  cure 
appears  to  be  permanent. 

Treatment  of  Strangulated  Femoral  Hernia. — When  a  femoral  rupture 
is  strangulated,  reduction  should  be  effected  either  by  taxis  or  by  operation  as 
speedily  as  possible,  gangrene  ensuing  more  rapidly  in  this  than  in  any  other 
form  of  hernia.  In  attempting  taxis,  the  structures  in  the  groin  should  be 
lo^ii.  well  relaxed  by  flexing  the  thigh  upon  the  abdomen,  and  abducting  it,  which 
~  relaxes  the  margin  of  the  saphenous  opening  ;  if  it  do  not  succeed,  the  opera- 
tion should  be  proceeded  with  at  once. 

The  Operation  may  most  conveniently  be  performed  when  the  tumour  is 
small  by  making  an  incision  by  transfixion  along  the  inner  side  of  its  neck. 
If  the  hernia  be  of  considerable  size  some  Surgeons  prefer  to  expose  it  more 
freely  by  an  "] -shaped  incision,  the  vertical  limb  of  which  passes  along  the 
inner  side  of  the  sac  and  the  horizontal  limb  parallel  to  Poupart's  ligament 
and  immediately  below  it ;  but  this  extensive  incision  is  rarely  if  ever  neces- 
sary. In  whichever  way  the  first  incision  be  made  the  dissection  must  next 
be  carried  through  the  superficial  fascia  and  the  cribriform  fascia,  when  the 
fascia  propria  (crural  sheath  and  septum  crurale  fused  together)  will  be 
exposed.  In  some  cases,  especially  if  the  hernia  be  a  large  one,  this  is  thin, 
but  in  many  instances  it  is  so  dense,  laminated,  and  changed  in  structure,  as 
scarcely  to  be  recognized  for  what  it  is.  It  not  unfrequently  happens  that, 
after  the  superficial  fascia  has  been  divided,  an  oval,  smooth,  and  firm  body  is 
exposed,  which  at  first  looks  like  the  hernial  sac,  or  a  lump  of  omentum  ;  this 
is  in  reality  the  fascia  propria,  thickened  by  the  long-continued  pressure  of  the 
truss,  and  congested  perhaps  by  the  attempts  at  reduction  ;  and  in  the  midst 
of  it  the  sac  will  at  last  be  found,  after  the  dissection  has  been  carried  through 
several  layers  of  this  tissue.  Cysts  containing  bloody  serum  may  occasionally 
be  found  in  it,  and  then  the  difficulty  in  the  recognition  of  the  structures  is 
greatly  increased.  When  the  sac  has  been  exposed  it  must  be  opened  very 
carefully,  there  being  often  very  little  if  any  fluid  between  it  and  its  contents  ; 
the  finger-nail  must  then  be  passed  under  the  sharp  edge  of  the  stricture, 
which  should  be  divided  in  a  direction  upwards  and  inwards.  The  reason  why 
this  line  of  incision  is  universally  chosen  is,  that  it  is  the  only  direction  in 
which  the  stricture  can  be  divided  without  risk  of  inflicting  serious  injury 
upon  neighbouring  parts.  If  the  section  be  made  outwards,  the  femoral  vein 
will  be  in  danger  ;  if  upwards  and  outwards,  the  epigastric  artery  ;  if  directly 
upwards,  the  spermatic  cord :  hence  the  only  direction  is  either  inwards,  or 
upwards  and  inwards.  If  the  cut  be  made  inwards,  the  sharp  edge  of  G-im- 
bernat's  ligament  alone  will  be  divided,  and  the  crural  arch  not  sufficiently 
liberated.  But  if  the  division  be  made  upwards  and  inwards,  the  tension  of  the 
whole  of  the  arch  is  lessened  ;  the  only  danger  that  can  occur  from  the  division 
of  the  stricture  in  this  direction  is  the  very  remote  one  of  wounding  the 
obturator  artery,  when  it  takes  the  anomalous  course  round  the  inside  of  the 
neck  of  the  sac.  Guthrie  states  that  he  has  known  some  of  the  best  Surgeons 
in  London  lose  patients  by  haemorrhage  after  the  operation  for  femoral 
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hernia.  This  accident,  however,  is  of  extremely  rare  occurrence,  and  might  in 
a  great  measure  be  guarded  against  by  slightly  blunting  the  edge  of  the  heruia- 
knife  before  dividing  the  stricture,  so  that  the  tense  fibrous  bands  constituting 
the  constriction  would  yield,  while  the  artery  would  probably  escape,  being 
pushed  before  the  blunted  edge.  I  have,  however,  more  than  once  seen  blood 
well  up  rather  freely  on  the  division  of  the  stricture  ;  but  it  has  ceased  spon- 
taneously, and  I  have  never  known  it  to  give  any  trouble.  .  If  the  division  of 
the  stricture  be  limited  to  a  line  or  two,  there  will  be  but  little  danger  of 
wounding  the  vessel,  even  when  it  takes  the  abnormal  course. 

Barker,  to  whom  this  accident  happened  in  operating  on  a  patient  in  Univer- 
sity College  Hospital,  successfully  arrested  the  hagmorrhage  by  pressure,  the 
patient  dying  from  gangrene  of  the  gut  four  days  after.  In  a  case  recorded 
by  A.  H.  Corley,  of  Dublin,  the  bleeding  was  very  free,  but  was  easily  con- 
trolled by  passing  the  forefinger  into  the  wound  and  grasping  the  abdominal 
wall  between  it  and  the  thumb.  A  curved  needle  was  accordingly  passed  in 
through  the  ring  and  out  immediately  above  Poupart's  ligament,  and  a  twisted 
suture  applied  around  it.  The  hsemorrhage  ceased,  and  did  not  recur.  The 
patient  died  from  other  causes,  and  the  -post-mortem  examination  showed  the 
obturator  arising  from  the  epigastric  and  cut  opposite  the  neck  of  the  sac.  The 
two  ends  had  retracted  one  inch  apart,  the  distal  having  gone  so  far  in  the 
direction  of  the  obturator  foramen  that  any  attempt  to  reach  it  would  have 
been  out  of  the  question.  The  needle  was  found  to  have  passed  immediately 
in  front  of  the  proximal  end,  crossing  the  track  of  the  artery,  but  not  actually 
including  it ;  yet  the  traction  so  exerted  seems  to  have  been  enough  to  close 
the  vessel,  as  it  was  obliterated  by  a  clot.  The  distal  end  contained  no  clot. 
Bartley  has  recorded  a  case  in  which  he  successfully  ligatured  the  vessel  after 
enlarging  the  wound  sufficiently  to  bring  it  into  view.  The  patient  recovered. 
Barker,  who  collected  the  records  of  ]  6  cases  of  this  accident,  states  that  in  6 
a  ligature  was  applied.  Probably  the  best  means  would  always  be  to  enlarge 
the  wound  up  to  Poupart's  ligament,  and  attempt  torsion  or  ligature.  The 
artery  might  also  be  exposed  by  an  incision  above  Poupart's  ligament,  like  that 
for  ligature  of  the  external  iliac  by  Cooper's  method,  if  simple  enlargement  of 
the  wound  did  not  bring  it  into  view.  If  these  means  fail  acupressure  or 
pressure  may  be  resorted  to. 

It  will  generally  be  found  that  the  intestine  contained  in  the  sac  of  a 
femoral  hernia  is  dark-coloured  and  tightly  nipped  ;  it  reijuires  to  be  treated  in 
accordance  with  the  general  principles  already  laid  down.  After  the  stricture 
has  been  divided  it  is  very  desirable  that  the  gut  be  gently  drawn  down  so  that 
the  part  which  lay  against  the  sharp  edge  of  Gimbernat's  ligament  may  be 
inspected,  for  this  has  been  known  to  slough,  although  the  rest  of  the  knuckle 
of  gut  presented  a  healthy  appearance. 

The  Stricture  in  strangulated  femoral  hernia  is  usually  outside  the  sac,  and 
in  the  large  majority  of  cases  is  formed  by  the  edge  of  Gimbernat's  ligament. 
In  some  instances,  however,  the  constriction  is  produced  by  the  fibres  of  the 
deep  crural  arch,  or  by  the  falciform  border  of  the  saphenous  opening — the 
so-called  "  femoral,"  or  Hey's  ligament.  It  is  thus  possible,  in  many  cases,  to 
relieve  the  stricture  without  opening  the  sac,  but  for  reasons  already  given, 
this  should  not  be  attempted  unless  the  Surgeon  be  obliged  to  operate  in  an 
emergency,  without  the  means  of  carrying  out  the  antiseptic  treatment. 
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UMBILICAL  HERNIA. 

By  Umbilical  Hernia  or  Exomphalos  is  meant  a  protrusion  through  the 
umbilical  aperture.    It  oecurs  either  in  children  or  in  adults. 

Umbilical  Hernia  in  Children  is  sometimes  congenital.  At  an  early 
period  of  foetal  life,  a  great  part  of  the  intestinal  canal  lies  without  the  abdomen, 
and  is  gradually  drawn  in  as  development  advances.  Congenital  umbilical 
hernia  or  true  exomphalos  is  the  result  of  an  imperfection  in  this  process.  In 
other  cases  a  diverticulum  from  the  ileum,  due  to  an  imperfect  closure  of  the 
vitelline  duct,  may  extend  some  distance  up  the  cord  from  the  navel.  In 
either  of  these  conditions  it  may  happen  that  the  protrusion  is  included  in  the 
ligature  applied  to  the  umbilical  cord.  If  a  large  portion  of  intestine  be 
strangulated  in  this  way,  a  fatal  result  usually  follows  ;  but  if  it  be  merely 
a  diverticulum,  the  stump  of  the  cord  may  separate  safely,  the  opening  in 
the  gut  being  obliterated.  In  other  cases  a  fsecal  fistula  may  form  at 
the  umbihcus. 

Umbilical  hernia  occurs  more  frequently  shortly  after  birth  in  consequence  of 
the  child  straining  and  crying,  forming  the  condition  termed  by  nurses  "starting 
of  the  navel."  In  this  form  the  umbilical  cicatrix  yields,  the  natural  depression 
being  completely  replaced  by  the  projection  of  the  hernia.  It  is  readily  recog- 
nized by  the  presence  of  a  smooth,  rounded,  and  tense  tumour,  starting  forwards 
at  the  umbilicus,  readily  reducible  on  pressure.  The  trmtment  should  consist 
in  the  application  of  a  small  pad,  made  of  a  slice  of  cork,  wrapped  in  a  soft 
piece  of  lint  and  powdered  with  starch.  This  must  be  secured  in  position  by 
a  circular  piece  of  soap-plaster  spread  on  amadou,  or  of  the  American  rubber- 
plaster.  An  elastic  belt  with  an  air-pad  is  sometimes  recommended,  and  may 
be  applied  to  older  children,  but  in  infants  it  is  quite  useless,  as  the  variation 
in  size  of  the  abdomen,  according  to  the  amount  of  flatus  in  the  intestines,  is 
such  that  no  bandage  can  be  really  efficient.  It  most  commonly  happens  that, 
after  pressure  has  in  this  way  been  kept  up  for  some  months,  a  radical  cure 
results  ;  it  is  very  rare  to  see  one  in  a  child  ten  years  of  age,  though  in  infants 
we  meet  with  them  by  the  score. 

Strangulation  of  umbilical  hernia  in  infants  is  excessively  rare.  In  a  case 
of  this  nature  in  University  College  Hospital,  the  child  was  two  months  old  ; 
herniotomy  was  successfully  pei'formed,  and  the  sac  was  found  to  contain  con  - 
gested  and  swollen  gut  and  about  a  drachm  of  blood-stained  fluid. 

Umbilical  Hernia  in  Adults  most  frequently  occurs  in  women,  especially 
those  who  have  borne  many  children,  or  who  are  loaded  with  internal  fat. 
It  is  by  no  means  unlikely  that  a  tendency  to  this  disease  is  often  established 
in  childhood,  but  does  not  become  developed  until  the  abdominal  muscles  have 
been  relaxed  by  the  pressure  of  the  gravid  uterus.  The  hernia  in  adults  does 
not  as  a  rule  stretch  the  umbilical  cicatrix  in  the  skin.  This  is  usually 
clearly  recognizable  at  the  lower  part  of  the  tumour,  the  hernia  most  commonly 
escaping  through  the  upper  part  of  the  umbilical  aperture. 

Umbilical  rupture  generally  attains  a  considerable  bulk,  and  often  acquires 
an  enormous  size  ;  when  large,  it  is  commonly  irregular  or  semilunar  in  shape, 
sometimes  appearing  to  be  composed  of  several  distinct  tumours.  It  is  usually 
partly  doughy  and  partly  tympanitic  to  the  feel,  has  a  distinct  impulse  on 
coughing,  and  is  readily  reducible  ;  not  unfrequently,  however,  it  happens 
that  a  portion  of  the  rupture  continues  irreducible,  owing  to  the  existence  of 
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adherent  omentum.  The  coverings  of  an  umbiHcal  rupture  are  usually  ex- 
tremely thin,  consisting  merely  of  the  peritoneum,  a  layer  of  condensed  fascia 
which  is  often  perforated  at  several  points  by  circular  openings  through  which 
the  hernia  protrudes,  and  the  integuments  which  are  expanded  over  the  part, 
and  in  which  the  umbilical  cicatrix  is  usually  clearly  perceptible.  The  sac 
generally  contains  both  intestine  and  omentum,  but  the  stomach  and  other 
viscera  have  been  included  in  it ;  and  Murray  has  recorded  a  case  in  which 
the  gravid  uterus,  at  the  eighth  month  of  pregnancy,  formed  the  contents  of 
an  umbihcal  hernia. 

In  rare  instances  sloughing  of  the  coverings  of  the  hernia  may  occur,  as  the 
result  of  a  spreading  gangrenous  inflammation  usually  beginning  in  the  fold 
below  the  tumour,  and  due  to  accumulated  secretion  and  dirt.  T  have  known 
fatal  peritonitis  caused  in  this  way,  and  have  also  seen  recovery,  with  diminu- 
tion in  the  size  of  the  hernia,  after  the  se]iaration  of  extensive  sloughs  and 
exposure  of  the  sac.  Large  umbilical  hernite  with  very  thin  coverings  have 
been  known  to  burst,  with  extensive  escape  of  the  bowels. 

Treatment. — The  treatment  consists,  if  the  hernia  be  reducible,  in  wearing 
a  properly-constructed  truss ;  if  irreducible,  in  applying  a  hollow  cup-shaped 
]jad  supported  by  a  bandage  over  the  part.  It  not  unfrequently  happens  that, 
in  conseijuence  of  an  indigestible  meal,  an  irreducible  umbilical  rupture  in 
old  persons  becomes  obstructed,  the  symptoms  consisting  of  tension  of  the 
protrusion,  with  nausea  and  constipation.  In  these  cases,  much  discrimination 
will  be  required  to  avoid  confounding  this  condition  of  the  hernia  witli  acute 
strangulation  (p.  S85).  By  fomentations,  and  enemata,  relief  may  usually  be 
afforded.  Should,  however,  the  bowels  not  speedily  act,  and  stercoraceous 
vomiting  come  on,  the  tumour  continuing  irreducible,  it  will  be  better  to  cut 
down  upon  it,  and  treat  it  as  a  strangulated  hernia,  dividing  adhesions,  and 
reducing  the  swelling ;  for,  if  it  be  left  obstructed  and  unreduced,  the  whole 
tumour  may  run  into  a  state  of  gangrenous  inflammation,  and  then  operative 
interference  will  be  of  little  use.  In  such  circumstances  death  usually  results  ; 
but  I  have  known  the  patient  to  survive  the  gangrene,  the  whole  of  a  coil  of 
intestine,  the  sac,  and  much  mesentery  and  omentum  sloughing  away,  and  an 
incurable  artificial  anus  resulting. 

When  an  umbilical  hernia  becomes  strangulated,  as  often  happens  in  old 
irreducible  tumours  of  this  description,  the  symptoms  are  not  usually  very 
acute  at  first ;  but  no  time  should  be  lost  in  effecting  reduction,  if  possible,  by 
taxis,  as  they  speedily  assume  an  active  and  urgent  character.  If  taxis  fail, 
a  large  umbilical  hernia  may  sometimes  be  reduced  by  the  application  of  the 
elastic  bandage.  This  must  be  carefully  applied  round  and  over  the  tumour. 
The  gentle  and  uniform  pressure  exerted  by  it  may  displace  some  flatus,  and 
thus  the  contents  of  the  hernia  may  gradually  be  emptied  and  the  protrusion 
reduced.  If  this  fail  and  the  symptoms  are  not  acute,  small  doses  of  opium 
may  be  given,  and  an  ice-bladder  applied,  and  kept  on  for  a  few  hours.  Taxis 
may  then  again  be  employed,  when  reduction  of  some  portion  of  the  swelling 
will  usually  follow.  Should  this  not  succeed,  the  operation  must  be  proceeded 
with  without  further  delay,  lest  gangrene  set  in.  If  the  symptoms  are  from 
the  first  acute,  the  same  rules  apply  to  umbilical  as  to  other  hernije,  not  to 
waste  time  with  inefficient  means,  but  to  try  taxis  under  an  auEesthetic,  and 
if  that  fail,  to  operate  immediately. 

Operation. — The  nature  of  the  operation  undertaken  for  the  relief  of 
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strangulated  umbilical  hernia  must  depend  chiefly  upon  the  size  of  the  hernia 
and  the  general  condition  of  the  patient.  When  the  hernia  is  of  old  standing 
and  of  very  large  size,  and  the  patient  aged  and  feeble,  any  attempt  to 
reduce  the  protrusion  completely  is  out  of  the  question.  J^ot  only  are  the 
contents  inextricably  bound  together  by  firm  adhesions,  but  when  a  large  part 
of  the  abdominal  contents  occupy  the  sac,  there  may  be  insufficient  space  to 
allow  of  their  reduction.  The  obstruction  is  usually  due  to  the  constriction 
of  a  comparatively  small  loop  of  gut  which  has  recently  entered  the  sac.  In 
such  cases  the  Surgeon,  especially  if  he  be  single-handed,  will  find  himself  in 
a  serious  dilemma  if  he  freely  lay  open  a  sac  which  contains  nearly  all  the 
small  intestines  and  a  considerable  part  of  the  large.  The  stricture  should,  if 
]iossible,  be  divided  without  opening  the  sac.  This  may  usually  be  accom- 
plished by  drawing  the  tumour  well  down,  and  then  making  an  incision  in  it 
about  two  inches  in  length  over  the  neck  at  its  upper  part  in  the  mesial  line. 
If  the  tumour  overlap  here,  it  may  be  more  convenient  to  make  the  incision 
by  the  side  of  the  umbilical  cicatrix  ;  but,  as  a  general  rule,  the  upper  part  is 
the  best.  After  the  division  of  the  integumental  structures,  and  often  of  a 
deep  layer  of  fat,  the  end  of  the  nail  may  be  slijjped  under  t!ie  edge  of  the 
sharp  circular  aperture  through  which  the  protrusion  has  occurred,  and  the 
stricture  divided  away  from  the  sac,  and  if  possible  in  the  mesial  line. 
Should  the  strangulation  not  be  thus  relieved,  the  sac  must  be  opened,  and 
any  stricture  divided  from  within.  As  a  rule  this  will  not  allow  the  complete 
reduction  of  the  hernia,  but  relief  of  the  symptoms  may  be  expected  if  the  size 
of  the  tumour  is  appreciably  diminished,  for,  as  already  stated,  the  strangulated 
coil  of  gut  is  often  not  adherent. 

When  the  hernia  is  of  more  moderate  dimensions  and  the  patient's  condition 
favourable,  the  sac  should  be  freely  opened,  and  after  the  contents  have  been 
reduced,  steps  should  be  taken  to  produce  a  radical  cure.  The  operation 
adopted  in  such  cases  will  be  identical  with  that  undertaken  for  the  cure  of 
non-strangulated  hernise,  and  is  described  below.  Treves  states  that  his 
results  in  treating  these  herniae  at  the  London  Hospital  have  much  improved 
since  he  has  adopted  this  method  in  every  instance.  A  free  excision  of 
omentum  will  almost  always  be  necessary,  and  the  management  of  the  intestine 
must  be  conducted  on  the  Hues  laid  down  at  page  844.  Great  care  must  be 
taken  not  to  return  the  gut  still  strangulated  by  bands  or  through  apertures 
in  the  omentum.  It  is  not  often  that  strangulation  of  an  umbilical  hernia 
occurs  during  pregnancy,  but,  should  it  do  so,  the  operation  must  be  performed 
as  usual  ;  this  condition  does  not  complicate  the  case  much,  and  instances  are 
recorded  by  Astley  Cooper,  Lawrence,  and  others,  of  its  successful  performance 
at  this  period. 

B>adical  Cure  of  Umbilical  Hernia. — -This,  as  already  stated,  is  usually 
effected  by  the  pressure  of  a  simple  pad  in  infants  and  children.  The  hernise 
of  adults  usually  occur  in  fat,  flabby  women,  who  are  bad  subjects  for  any 
operation,  and  consequently  it  is  ia  but  a  small  proportion  of  cases  that  the 
operation  is  justifiable.  Adherent  intestine  in  the  sac  is  a  serious  complica- 
tion, but  if  the  omentum  only  is  adherent  and  the  gut  reducible  the  operation 
is  more  practicable.  If  the  hernia  be  very  large  it  is  not  wise  to  operate  as, 
even  if  the  patient  survived  the  operation,  the  cure  would  almost  certainly  not 
be  permanent.  No  operation  for  radical  cure  should  be  attempted  without  the 
most  efficient  antiseptic  precautions. 
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For  the  radical  cure  of  umbilical  hernia  the  plan  recommended  by  F.  Treves 
is  most  efficient.  Two  curved  incisions  are  made,  which  meet  above  and  below 
in  the  middle  line  and  include  the  greater  part  of  the  skin  covering  the  hernia, 
the  tumour  being  turned  first  to  one  side  and  then  to  the  other  as  the  incisions 
are  made.  The  wound  is  next  deepened  on  one  side  and  the  skin  reflected 
from  the  base  of  the  swelh'ng  until  the  aponeurosis  is  exposed  just  beyond  the 
neck  of  the  hernia.  The  same  process  is  continued  completely  around  the  base 
of  the  hernia.  "  When  this  has  been  done,  the  hernia,  covered  by  the  perfectly 
undisturbed  skin,  will  be  entirely  isolated  from  all  the  tissues  outside  the 
abdomen,  and  will  be  attached  only  by  its  neck."  The  margin  of  the  opening 
in  the  aponeurosis  is  clearly  defined.  The  sac  is  next  opened  in  any  part  which 
appears  to  be  free  from  adhesions  and  the  contents  reduced  ;  if  necessary,  the 
opening  must  be  enlarged  in  the  middle  line  above  and  below.  When  the  sac 
has  been  emptied,  the  opening  into  the  abdomen  is  plugged  with  a  sponge,  and 
the  sac  with  its  coverings  is  excised  at  the  edge  of  the  opening.  The  latter  is 
then  closed  with  sutures  of  silkworm-gut,  introduced  with  a  curved  Hagedorn's 
needle  and  made  to  include  the  aponeurosis  and  the  peritoneum.  The  sutures 
should  all  be  introduced  before  any  are  tied,  and  whilst  they  are  being  passed 
the  intestines  must  be  held  back  with  a  broad  spatula.  Finally,  the  skin 
wound  is  completely  closed  with  sutures.  The  dressing  should  be  covered 
with  several  broad  strips  of  plaster,  and  an  abdominal  belt  should  be  worn  for 
at  least  several  months  after  the  operation. 

Under  no  circumstances  should  an  umbilical  hernia  be  opened  by  a  median 
incision,  for  the  coverings  are  thinner  here  than  elsewhere  and  the  contents 
more  frequently  adherent  to  the  sac.  The  free  removal  of  omentum  is  almost 
always  necessary,  especially  as  it  is  usually  extensively  adherent  to  the  sac. 
In  dealing  with  adherent  intestine  it  is  wiser  to  return  the  piece  of  the  sac  to 
which  the  gut  is  fixed  into  the  abdomen  than  to  run  any  risk  of  damaging  the 
gut  in  dissecting  it  away. 

VENTRAL  HERNIA. 

By  Ventral  Heruise  are  meant  those  protrusions  of  the  intestine  that 
occur  through  any  part  of  the  abdominal  wall,  except  the  inguinal,  the  femoral, 
or  the  umbilical  apertures  ;  they  most  commonly  occur  in  the  mid-line  between 
the  recti  muscles,  the  linea  alba  appearing  to  have  given  way  in  this  situation 
during  parturition  ;  and  here  they  may  attain  an  immense  size.  A  case  was 
once  sent  to  me  in  which  there  was  a  long  triangular  gap  through  the  upper 
part  of  the  abdominal  wall,  extending  from  the  umbilicus  to  the  ensiform 
cartilage,  through  which  a  protrusion  had  taken  place  that  was  nearly  as  large 
as  an  adult's  head.  These  ruptures  have  also  been  m.et  with  in  the  linese 
semilunares,  and  in  the  hypochondriac  and  iliac  regions.  When  these 
hernite  form  in  the  vicinity  of  the  stomach,  they  are  apt  to  occasion  dyspeptic 
symptoms  and  much  gastric  irritation.  These  different  protrusions  have 
occasionally  been  met  with  as  the  result  of  injuries,  by  which  the  anterior 
abdominal  wall  has  been  lacerated  ;  indeed  they  seldom  take  place  below 
the  umbilicus,  unless  arising  from  a  directly  traumatic  cause,  such  as  an 
ovariotomy  wound. 

It  is  by  no  means  uncommon  to  meet  with  fatty  tumours,  sometimes  of 
considerable  size,  in  the  linea  alba  above  the  umbilicus.    They  consist  of 
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protrusions  of  subperitoneal  fat  through  a  rounded  opening  in  the  aponeurosis, 
and  not  uncommonly  contain  in  their  pedicle  a  small  pouch  of  peritoneum 
which  is  due  to  the  traction  exerted  upon  it.  It  may  be  impossible  to  distin- 
guish these  protrusions  from  omental  hernite  until  it  is  found  that  the  fat  is 
extraperitoneal  and  not  contained  within  a  sac. 

A  rare  kind  of  ventral  rupture  was  described  by  Guthrie,  in  which,  after 
a  blow,  the  muscles  of  the  abdominal  wall  have  been  absorbed  or  have  yielded 
to  a  considerable  extent,  forming  a  broad  and  expanded  tumour,  without  any 
distinct  neck  or  pedicle.  Sometimes  this  tumour  may  attain  an  immense 
size,  stretching  perhaps  down  to  the  knees,  and  containing  even  the  gravid 
uterus. 

The  Treatment  of  ventral  hernia  must  consist  in  supporting  it  by  means 
of  a  broad  belt  and  properly-constructed  pad.  Should  it  become  strangulated, 
which  I  believe  very  rarely  happens,  owing  to  the  width  of  the  neck  of  the  sac, 
the  operation  must  be  performed  in  the  same  way  as  for  umbilical  rupture,  care 
being  taken  to  divide  the  integuments  cautiously,  any  aponeurotic  investments, 
and  the  peritoneal  sac  if  necessary  ;  the  stricture  should  always  be  divided 
upwards.  In  suitable  cases  a  radical  cure  may  be  attempted  by  an  operation 
similar  to  that  for  umbilical  hernia. 

Lumbar  Hernia  may  conveniently  be  mentioned  here.  There  are  two 
positions  in  tlie  loin  through  which  the  hernia  may  protrude.  One  is  Petit's 
triangle,  the  space  which  often  exists  above  the  iliac  crest  between  the  borders  of 
the  external  oblique  and  latissimus  dorsi :  and  the  other  is  higher  up  below  the 
last  rib  where  the  aponeurosis  of  the  transversalis  is  covered  only  by  the  latis- 
simus dorsi.  Apart  from  true  hernia,  bulgings  of  the  abdominal  wall  may  occur 
in  the  loin  after  the  healing  of  abscesses  or  wounds.  Macready  has  collected 
28  cases  of  lumbar  hernia.  Of  those  cases  in  which  the  position  of  the  hernia 
is  noted,  11  occurred  at  Petit's  triangle,  2  through  the  higher  space  above 
mentioned,  1  near  the  tip  of  the  eleventh  rib,  and  1  near  that  of  the  twelfth. 
In  6  cases  strangulation  occurred.  Three  of  these  were  successfully  treated 
by  taxis ;  1  recovered  and  1  died  after  operation ;  and  another  died,  apparently 
untreated. 

PELVIC  HI!ENI.ffi:. 

Obturator  Hernia. — This  rare  form  of  hernia,  in  which  the  protrusion 
of  intestine  takes  place  through  the  thyroid  foramen,  was  first  noticed 
by  Garengeot,  in  the  early  part  of  the  eighteenth  century  ;  since  that 
time  about  80  cases  have  been  recorded.  Its  existence  has  rarely  been 
ascertained  before  death  ;  in  fact,  Lawrence  doubted  the  possibility  of 
recognizing  the  condition  during  life,  in  consequence  of  the  small  size  which 
the  tumour  attains,  and  its  being  covered  in  and  compressed  under  the 
pectineus  muscle.  But  several  cases  are  on  record  in  which  it  was  recognized 
during  life.  It  generally  occurs  in  persons  above  the  age  of  fifty  ;  in 
consequence,  according  to  Gurlt,  of  the  participation  by  the  muscular  structures 
covering  the  thyroid  foramen  in  the  general  wasting  of  tissue  which  may  occur 
at  that  time  of  life.  Pimbet,  who  collected  the  records  of  all  the  published 
cases  up  to  1882,  states  that  in  73,  in  which  the  sex  was  mentioned,  65  were 
women  and  8  men. 

Symptoms. — In  obturator  hernia  the  neck  of  the  sac  lies  behind  the 
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horizontal  ramus  of  the  pubes.  The  symptoms  have  in  some  cases  sufficiently 
resembled  those  of  strangulated  femoral  hernia  to  lead  able  Surgeons  to  suppose 
they  had  to  deal  with  the  latter  affection.  In  addition,  however,  to  the 
ordinary  symptoms  of  strangulation,  there  are  two  special  signs  which  may 
lead  to  the  suspicion  of  the  existence  of  this  hernia,  if  not  to  its  positive 
diagnosis.  The  first  of  these  is  a  slight  fulness  and  hardness  in  the  upper 
part  of  the  thigh  to  the  inner  side  of  the  femoral  vessels,  often  very  indistinct, 
yet  giving  to  the  surface  of  the  limb  a  different  outline  from  that  which  is 
observed  on  the  other  side.  The  other  is,  pain  extending  down  the  inner 
side  of  the  thigh  towards  the  knee  ;  or  even,  as  in  a  case  referred  to  by  Birkett, 
as  far  as  the  great  toe.  This  paiu  has  been  noticed  in  a  large  number  of  the 
recorded  cases,  and  is  due  to  the  pressure  of  the  hernia  on  the  obturator  nerve  : 
it  may  also  be  increased  by  pressure  with  the  hand  over  the  thyroid  foramen, 
and  according  to  Pimbet  by  forced  external  rotation  of  the  liinb.    It  does  not 


Fig.  Sll.— Obturator  Hernia:  a.  Pubic  Spine;  h.  Brandies  of  Obturator  Veins  ;  c.  Obturator  Artery  with 
a  glass  rod  in  it ;  d.  Obturator  Nerve  ;  e.  Obturator  Membrane  ;  jv.  Sac  ot  the  Hernia  ojiened. 

extend  to  the  testis ;  but  it  may,  as  happened  in  a  case  which  I  have  seen, 
affect  the  thigh  to  such  an  extent  that  the  patient,  to  relieve  it,  fle.'ies  the 
limb  on  the  abdomen.  Eoser  has  recommended,  as  a  means  of  diagnosis,  an 
examination  of  the  interior  of  the  pelvis,  j^er  rectum  in  the  male,  and  per 
raginam  in  the  female.  Most  reliance,  however,  is  to  be  placed  on  the 
symptoms  which  I  have  described.  In  a  considerable  number  of  cases  the 
hernia  has  been  a  partial  enterocele. 

Treatment. — Taxis  has  been  employed  in  a  few  cases.  In  one  instance, 
Roser  reduced  an  obturator  hernia  in  this  way,  the  patient  surviving  ;  but,  in 
another  case  under  his  care,  death  took  place,  a  portion  of  the  walls  of  the 
intestine  remaining  strangulated.  Werner  was  successful  in  an  instance  in 
which,  in  addition  to  applying  pressure  externally,  he  introduced  his  hand 
into  the  vagina,  and  employed  traction  backwards  and  upwards.  Welsch  of 
Herrenberg  reduced  an  obturator  hernia  by  external  pressure  ;  the  patient  was 
apparently  doing  well,  when,  in  a  few  days,  an  abscess  appeared  at  the  site  of 
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the  hernia,  and  he  died  in  seven  weeks.  At  the  post-mortem  examination,  the 
end  of  the  vermiform  appendix  was  found  projecting  through  the  thyroid 
foramen,  with  its  tip  laid  open  by  the  suppurative  process. 

Operation  for  strangulated  obturator  hernia  has  been  performed  successfully 
by  Obre,  Bransby  Cooper,  and  Lorinser  of  Vienna.  In  Obre's  case,  the  patient 
was  seized  with  symptoms  of  strangulation,  but  no  tumour  could  be  detected 
in  any  of  the  ordinary  seats  of  hernia.  "  On  uncovering  the  upper  part  of 
both  thighs  at  the  same  time,  the  eye  detected  a  slight  degree  of  fulness  in 
Scarpa's  triangle  on  the  right  side  ;  this  triangle  of  the  opposite  limb  was  well 
marked  with  a  hollow,  or  depression  passing  down  its  centre,  but  this  was  lost 
on  the  affected  side,  and  the  whole  contour  of  this  part  of  the  limb  was  visibly 
fuller  than  that  of  the  corresponding  one.  There  was  no  tumour  or  circum- 
scribed swelling  ;  but.  on  standing  over  the  patient,  and  using  firm  pressure 
with  the  ends  of  the  fingers  over  the  neighbourhood  of  the  femoral  artery,  and 
a  little  below  the  saphenous  opening,  a  distinct  hardness  could  be  felt  (sHght 
in  its  extent),  giving  an  impression  as  if  the  sheaths  of  the  vessels  were  being 
pressed  on."  Taking  the  dangerous  state  of  the  patient  into  consideration, 
Obre  acted  in  accordance  with  the  best  rules  of  surgery  ;  and,  thinking  that 
there  might  be  a  hernia  deeply  strangulated  in  the  femoral  canal,  he  made  an 
incision  downwards  in  this  situation,  but  was  disappointed  on  finding,  when 
the  saphenous  opening  was  exposed,  that  there  was  no  intestine  confined  there. 
As,  however,  a  hard  structure  could  be  felt  deeply  at  the  inner  border  of  the 
opening,  the  fascia  lata  was  exposed,  and  the  pectineus  muscle  divided  to  the 
extent  of  about  two  inches,  when  a  hernial  sac  of  about  the  size  of  a  pigeon's 
egg,  and  containing  intestine,  came  into  view.  In  this  operation  the  saphena 
vein  gave  some  trouble,  lying  in  the  course  of  the  incision.  The  sac  having 
been  laid  open,  the  stricture  was  divided  upwards,  during  which  part  of  the 
procedure  the  vein  was  accidentally  cut,  and  required  ligature  ;  no  other 
vessel  was  tied.  The  operation  was  perfectly  successful.  In  Bransby  Cooper's 
case,  the  patient,  a  w'oman  aged  forty-nine,  recovered  from  the  operation,  but 
died  of  bronchitis  before  leaving  the  hospital.  In  Lorinser's  case,  the 
existence  of  the  hernia  was  detected  by  vaginal  examination.  On  cutting 
down  on  the  hernia  (on  the  eleventh  day  of  the  symptoms)  the  intestine  was 
found  gangrenous.  A  fascal  fistula  resulted,  but  subsequently  closed  ;  and  the 
patient  survived  eleven  months,  dying  at  last  of  tuberculosis.  In  a  con- 
siderable number  of  cases  the  operation  was  performed  unsuccessfully. 

When  the  diagnosis  is  clear  the  Surgeon  may  adopt  the  treatment  success- 
fully carried  out  by  Obre,  and  expose  the  hernia  by  an  incision  in  the  thigh. 
If,  however,  the  indications  are  very  uncertain,  it  is  better  to  perform  median 
laparotomy,  and  if  an  obturator  hernia  be  found,  to  reduce  it  from  within. 
This  was  performed  by  Hilton  in  1848,  and  again  by  Godlee  in  1884,  and  by 
Beck  in  1891.  All  three  cases  ended  fatally.  In  Godlee's  case  the  hernia 
was  reduced  without  difficulty,  but  the  patient,  who  was  extremely  collapsed  at 
the  time,  died  about  twenty-four  hours  after  the  operation  ;  in  Beck's  case  the 
patient  was  old  and  died  collapsed  a  few  hours  after  the  operation. 

Besides  the  obturator,  various  other  pelvic  hernite  may  take  place,  as  into 
the  perinseum,  the  vagina,  or  through  the  sciatic  notch.  These  various  forms 
of  rupture  are  of  extreme  rarity,  and  present  many  difficulties  in  their 
diagnosis. 

Ferinseal  Hernia  occurs  in  the  male  as  a  protrusion  of  the  recto- vesical 
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pouch,  which  appears  in  the  perinseum  either  in  the  middle  Hue,  or  to  one 
side  of  it.  According  to  Winckel  and  others,  the  existence  of  such  a  hernia 
in  the  female  is  not  proved.  The  close  connexions  of  the  rectum  and  vagina, 
and  the  dense  structure  of  the  perinseum  in  the  female,  make  it  difficult  to 
understand  how  such  a  hernia  could  occur,  especially  as  the  easily  displaced 
vaginal  wall  would  offer  so  little  resistance  to  the  descent  of  the  hernia.  The 
treatment  of  periufeal  hernia  would  consist  in  the  application  of  a  specially- 
constructed  truss  ;  as  the  mouth  of  the  sac  is  large,  strangulation  is  not 
probable. 

Vaginal  Hernia  has  occasionally  been  met  with  ;  the  tumour  usually 
protrudes  through  the  lateral  wall  of  the  vagina  high  up,  and  presents  the 
ordinary  characters  of  a  hernia,  such  as  impulse  on  coughing  and  reducibility. 
A  vaginal  hernia  has  been  removed  in  mistake  for  a  polypus.  The  treatment 
consists  in  retaining  it  with  a  pessary  ;  a  radical  cure  by  operation  has  been 
successfully  accomplished. 

f5fe  Pudendal  Hernia  was  described  by  Astley  Cooper  as  closely  resembling 
vaginal  rupture.  It  forms  a  swelling  in  the  posterior  pai't  of  the  labium 
majus.  It  can  be  distinguished  from  an  inguinal  hernia  by  the  anterior  part 
of  the  labium  and  the  external  abdominal  ring  being  free.  The  distinction 
between  pudendal  hernia  and  cyst  of  the  labium  can  hardly  be  attended  with 
any  difficulty.  The  treatment  consists  in  the  use  of  a  special  truss  or  a 
pessary. 

Sciatic  Hernia. — This  rare  form  of  hernia  was  described  by  Astley  Cooper 
as  passing  through  the  sciatic  notch  between  the  lower  border  of  the  pyriform 
muscle  and  the  spine  of  the  ischium.  It  lies  in  close  relation  with  the  sciatic 
nerve,  and  with  the  internal  iliac  vessels.  In  the  case  related  by  Cooper,  the 
obturator  artery  passed  above,  and  the  vein  below  the  neck  of  the  sac.  From 
the  depth  at  which  such  a  hernia  would  be  seated,  and  its  small  size,  it  would 
probably  escape  observation  during  life  ;  but,  if  detected,  it  might  readily  be 
retained  by  means  of  proper  bandages  and  a  pad.  Should  operation  ever  be 
required,  laparotomy  and  reduction  from  within  the  abdomen  would  probably 
be  the  safest  proceeding. 

DIAPHRAGMATIC  HERNIA. 

Congenital  defect  of  the  Diaphragm  is  occasionally  met  with.    It  has 

consisted,  in  most  of  the  recorded  cases,  of  an  aperture  in  this  membrane, 
varying  in  diameter  from  an  inch  upwards  ;  and  amounting,  in  some  rare 
instances,  even  to  an  entire  absence  of  one  or  lioth  wings  of  the  diaphragm. 
Through  these  openings,  the  contents  of  the  abdomen  have  been  protruded  ; 
the  stomach  and  small  intestines  being  most  frequently  displaced,  and  the 
spleen  and  liver  having  been  found  in  the  chest  in  a  tolerably  large  proportion 
of  the  cases.  The  hernia  has  mostly  been  observed  in  children  at  or  soon 
after  birth  ;  but  in  several  instances  the  subjects  have  lived  to  adult  age,  the 
hernia  at  last  taking  place  apparently  accidentally.  In  some  of  these  latter 
cases,  however,  it  may  be  a  question  whether  the  opening  in  the  diaphragm 
was  not  the  result  of  an  accident,  perhaps  some  time  antecedent  to  the  occur- 
rence of  the  hernia.  The  opening  has  generally  been  found  on  the  left  side  ; 
sometimes,  however,  on  the  right. 

Diaphragmatic  hernia  is  sometimes  of  traumatic  origin,  being  the  result 
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of  a  wound  or  laceration  of  the  diaphragm.  It  usually  attains  a  large  size, 
aud  may  contain  the  stomach  or  the  transverse  colon  with  a  portion  of  the 
omentum,  which  forms  a  tumour  in  the  thoracic  cavity,  encroaching  upon  the 
lungs,  and  pushing  the  heart  to  one  side.  The  hernia  is  not  enclosed  in  a 
peritoneal  sac,  but  has  been  found  partially  enveloped  by  the  pleura.  It 
occurs  generally  on  the  left  side  of  the  chest,  but  cases  have  been  recorded  by 
Percy  and  others  in  which  the  injury  of  the  diaphragm  was  on  the  right  side. 
The  following  case  is  a  very  good  instance  of  this  rare  affection. 

A  man,  seventy-four  years  of  age,  was  admitted  into  University  College 
Hospital.  About  twelve  months  before,  he  had  fallen  into  an  area  about  ten 
feet  deep  ;  he  believed  that  he  had  injured  his  chest  and  head,  as  from  that 
time  he  had  suffered  much  from  shortness  of  breath  and  occasional  sensation 
of  suffocation,  had  a  hacking  cough,  and  could  not  lie  down  without  feeling 
some  difficulty  in  breathing.  At  the  time  of  the  accident,  he  coughed  up 
about  three  spoonfuls  of  blood.  Ever  since  the  accident,  he  had  suffered 
much  from  dyspeptic  symptoms  and  constipation,  though  previously  he  had 
experienced  no  inconvenience  in  this  respect.  About  a  month  before  ad- 
mission, the  difficulty  in  breathing  increased  ;  and  four  days  before  he  came 
to  the  hospital,  violent  pain  in  the  abdomen  came  on,  and  his  bowels  ceased 
to  act,  although  he  took  a  variety  of  aperient  medicines,  and  had  enemata 
containing  croton  oil.  On  admission,  the  abdomen  was  tensely  distended, 
and  tympanitic,  with  pain  around  the  umbilicus  ;  the  tongue  was  coated  with 
whitish-brown,  moist  fur  ;  the  pulse  was  small,  quick,  and  somewhat  resisting  ; 
there  was  nausea,  but  no  vomiting.  The  skin  was  cool,  and  the  countenance 
anxious  ;  the  bowels  had  not  acted  for  seven  days,  but  he  had  frequent  desire 
to  go  to  stool.  He  was  ordered  an  aperient  draught  every  third  hour.  As 
this  had  no  effect,  he  was  directed  to  take  calomel  and  elaterium  pills,  and  to 
have  turpentine  enemata,  which  afforded  him  some  relief,  though  they  brought 
away  no  faeces.  The  patient  became  more  restless,  the  skin  cold  and  flabby, 
the  countenance  moi'e  anxious,  the  breathing  shorter,  and  the  abdomen  more 
tympanitic,  and  he  died  two  days  after  admission,  and  nine  from  the  com- 
mencement of  the  obstruction. 

Examinatimi  of  the  Body  itrentij-four  hours  after  death. — The  abdomen  was 
distended  and  tympanitic,  and  the  peritoneum  contained  about  six  ounces  of 
fluid,  with  here  and  there  patches  of  recent  lymph.  The  small  intestines 
were  not  distended  :  the  large  were  greatly  distended  with  flatus,  the  cEecum 
extending  into  the  cavity  of  the  pelvis  ;  the  ascending  and  the  transverse 
colon  were  much  distended,  and  it  was  found  that  a  large  loop  of  the  trans- 
verse and  of  the  descending  colon  had  passed  through  an  opening  in  the 
tendon  of  the  diaphragm  into  the  pleural  sac,  and  was  there  strangulated 
(Fig.  812).  The  colon  below  the  stricture  was  contracted,  and  entirely 
empty.  On  opening  the  thorax,  the  loop  of  intestine,  fourteen  inches  in 
length,  of  a  pale  slate-colour,  and  distended  with  gas,  was  found  in  the  left 
pleural  sac.  It  reached  as  high  as  the  fifth  rib,  touched  the  pericardium,  and 
was  overlapped  by  the  free  margin  of  the  left  lung.  Where  strangulated,  it 
was  of  a  darker  colour  than  elsewhere.  The  opening  in  the  diaphragm, 
through  which  it  had  passed,  admitted  little  more  than  the  point  of  the  fore- 
finger, and  had  a  thin  tendinous  margin.  The  tenth  and  eleventh  ribs,  on 
the  left  side,  were  found  to  have  been  fractured  ;  the  latter  was  united  by 
bone,  but  the  tenth  rib,  at  the  seat  of  fracture,  had  formed  a  false  joint. 
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Connected  witli  this  and  with  the  intercostal  space  below  it,  was  a  firm 
adhesion  about  an  inch  broad  and  an  inch  and  a  half  long-,  united  by  its  other 
extremity  to  the  protraded  meso-colon  and  the  diaphragm.    The  meso-colon 


Fig.  S12. — Diaphragmatic  Hernia  ol' Colon. 


was  firmly  adherent  to  the  upper  surface  of  the  diaphragm,  close  to  the 
opening  iu  it.  The  lungs  were  tolerably  healthy.  The  right  pleura  contained 
three  ounces,  and'the  left  eight  ounces  of  seram. 
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CHAPTER  LXII. 


INTESTINAL  OBSTEUCTION. 

The  term  Intestinal  Obstruction  as  commonly  used  means  a  total 
arrest  of  the  passage  of  faices  and  flatus  through  the  hitestine,  and  in  that 
sense  it  will  be  used  here  ;  but  by  some  writers  it  is  applied  also  to  interference 
with  the  free  passage  of  the  intestinal  contents,  and  is  qualified  as  partial  or 
complete.  Intestinal  obstruction  may  arise  from  many  pathological  conditions, 
which  it  is  important,  if  possible,  to  distinguish  from  one  another,  as  they 
require  different  lines  of  treatment  for  their  relief.  Our  knowledge  of  the 
various  causes  of  obstruction  of  the  bowels  has  been  greatly  increased  by  the 
work  of  Fagge,  Bryant,  Leichtenstern,  and  many  others,  and  especially  by  the 
publication  of  an  excellent  monograph  on  the  subject  by  F.  Treves,  contain- 
ing, besides  much  original  matter,  a  complete  summary  of  all  previous  obser- 
vations. Intestinal  obstruction  may  be  either  Acute  or  Chronic,  but  this 
division  does  not  agree  accurately  with  one  founded  on  pathological  anatomy, 
as  some  forms  of  mechanical  obstruction,  especially  intussusception,  may  run 
an  acute  or  chronic  course  according  to  circumstances. 

Acute  Intestinal  Obstruction. — The  Symptoms  common  to  all  forms 
of  acute  obstruction  are  as  follows  :  The  patient  who  may  previously  have  been 
in  perfect  health  is  seized  with  a  more  or  less  sudden  feeling  of  something  wrong- 
having  taken  place  in  his  abdomen,  or  he  may  be  taken  with  intense  pain  at 
one  point.  This  pain  persists  to  a  greater  or  less  degree  throughout  the  case, 
and  is  often  violent  and  paroxysmal.  Vomiting  speedily  follows,  at  first  of 
the  contents  of  the  stomach,  but  after  a  time  of  stercoraceous  matter.  This  is 
as  a  rule  accompanied  by  an  intense  sense  of  nausea,  which  is  not  relieved  by 
the  act  of  vomiting.  The  quantity  brought  up  is  oiten  enormous,  and  every 
drop  of  fluid  taken  is  immediately  returned.  Constipation  is  complete,  neither 
flatus  nor  faeces  passing,  and  most  commonly  there  is  no  sense  of  any  desire  to 
go  to  stool.  In  most  cases  before  long  clistension  of  the  abdomen  sets  in,  the 
intestines  being  filled  with  flatus,  but  as  a  rule  in  acute  obstruction  the  tension 
of  the  belly  is  not  very  great  until  after  the  third  or  fourth  day.  If  the 
obstruction  be  high  up  in  the  bowel  distension  may  be  entirely  wanting. 
If  the  patient  be  thin,  the  distended  coils  of  intestine  may  be  recognisable 
through  the  abdominal  wall,  but  they  can  seldom  be  seen  or  felt  rolling  upon 
one  another,  nor  are  gurgling  or  rumbling  noises  commonly  to  be  heard. 
Tenderness  may  be  found  localised  in  one  spat  in  the  abdomen,  and  it  then 
probably  indicates  the  seat  of  the  obstruction.  If  peritonitis  sets  in,  the 
tenderness  becomes  more  general,  and  the  abdominal  walls  become  tense  and 
rigid.  In  some  forms  a  distinct  tumour  may  be  felt  within  the  abdomen.  The 
Constitutional  Symptoms  are  very  severe,  collapse  setting  in  early.  Occasion- 
ally syncope  may  occur  at  the  time  of  invasion.  The  tongue  is  coated  with  a 
foul  creamy  fur,  ultimately  becoming  dry  and  brown.    The  mind  remains  clear 
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to  the  last.  If  relief  l)e  not  afforded  the  patient  rapidly  emaciates,  the  depres- 
sion increases,  and  death  takes  place  Tisnally  under  a  week. 

Varieties  and  Causes  of  Acute  Intestinal  Obstruction.— Acute 
intestinal  obstruction  may  arise  from — 1,  internal  strangulation  of  the  bowel  ; 
2,  volvulus  or  twist  ;  3,  impaction  of  concretions  or  foreign  bodies  in  the 
small  intestine  ;  4,  stricture  of  the  small  intestine  becoming  suddenly  occluded, 
and  G,  acute  intussusception. 

1.  Internal  Strangulation. — This  affects  almost  invariably  the  small  in- 
testine. It  resembles  in  its  main  features  ordinary  strangulated  hernia,  differing 
solely  in  the  fact  that  the  cause  of  constriction  is  situated  within  the  abdomi- 
nal cavity,  and  not  at  an  aperture  in  its  wall.    As  a  rule  the  strangulation  is 


Fig.  S13.  — Strangiilatifiu  of  iiitustine  by  a  baiiil  attaclicd  to  a  divcrticuluiii  from  the  ileum. 

less  severe  in  internal  obstructions  than  in  external  herniie,  and  gangrene  of 
the  gut  is  comparatively  rare.  In  the  majority  of  cases  the  constriction  arises 
from  a  portion  of  gut  slipping  under  or  becoming  entangled  in  a  band 
passing  from  one  part  of  the  abdominal  cavity  to  another.  These  bands  are 
often  many  inches  in  length,  usually  rounded  in  form  and  from  a  tenth  to  a 
third  of  an  inch  in  diameter.  They  are  composed  of  hbrous  tissue,  and  are 
often  of  considerable  strength.  From  the  fact  that  they  are  most  commonly 
single,  Gray  described  these  under  the  name  of  "solitary  bauds."'  They  are 
supposed  to  be  formed,  in  many  cases  at  least,  by  adhesions  between  two 
portions  of  the  abdominal  contents,  resulting  from  localised  peritonitis.  Thus 
inflammation  of  a  mesenteric  gland  may  cause  the  adhesion  of  a  neighbouring 
part  of  the  mesentery  or  of  a  coil  of  the  intestine,  or  a  typhoid  or  tuberculous 
ulcer  may  cause  the  adhesion  of  two  portions  of  the  ileum.  The  fibrous 
adhesion  thus  formed  is  supposed  to  be  gradually  stretched  and  rounded  by  the 
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movements  of  the  intestines.  In  other  cases  the  bands  are  probably 
congenital,  especially  when  connected  at  one  end  with  tho  umbilicus  or  its 
immediate  neighbourhood,  and  at  the  other  with  the  mesentery.  When  the 
band  is  short,  strangulation  usually  occurs  from  a  coil  of  gut  slipping  beneath 
it,  but  when  it  is  long  and  loose,  it  may  form  a  noose,  in  which  a  portion  of 
the  intestines  may  be  snared. 

Internal  strangulation  may  also  be  caused  by  bands  formed  from  the 
omentum.  These  are  commonly  attached  near  the  openings  of  the  femoral 
and  inguinal  rings,  more  especially  in  cases  in  which  a  hernia  has  at  some  time 
existed.  The  adherent  piece  of  omentum  usually  loses  its  membranous  form, 
and  becomes  twisted  into  a  firm  fibrous  cord,  by  which  the  gut  may  be  pressed 
upon  as  above  described. 

Meckel's  diverticulum  from  the  ileum,  the  imperfectly  obliterated  vitelline 
duct,  is  another  not  uncommon  cause  of  strangulation.  The  vitelline  duct 
joins  the  ileum  at  a  point  between  18  and  36  inches  from  its  termination  (in 
the  adult).  Among  the  conditions  which  may  be  the  result  of  an  imperfect 
obhteration  of  the  duct  are  the  following  : — 1.  The  duct  remains  open  through- 
out, and  persists  as  a  f tecal  fistula  at  the  umbilicus ;  2.  The  intestinal  extremity 
persists  in  the  form  of  a  pouch-like  projection  from  the  gut,  or  as  a  long  narrow 
diverticulum  with  a  globular  extremity  ;  and  3.  From  the  end  of  the  diverti- 
culum a  fibrous  band  passes  to  the  umbilicus,  or  forms  a  free  whip^like 
process.  Bland  Sutton  has  shown  that  in  rare  instances  the  process  of 
obliteration  of  the  vitelline  duct  may  be  excessive  and  involve  the  lumen  of 
the  gut  itself,  thus  giving  rise  to  a  constriction  of  the  ileum,  varying  in  degree 
between  slight  narrowing  and  complete  occlusion.  As  causes  of  internal 
strangulation,  the  most  important  conditions  are  those  in  which  the  diverti- 
culum ends  in  a  fibrous  band  (Fig.  813),  or  in  which  its  extremity  becomes 
adherent  to  the  mesentery  or  other  coils  of  intestine,  and  thus  forms  a  loop 
through  which  a  coil  of  gut  may  pass. 

Strangulation  may  also  arise  through  loops  formed  by  the  attachment  of 
the  vermiform  appendix.  Fallopian  tube,  or  the  pedicle  after  ovari- 
otomy, to  neighbouring  structures, 
such  as  the  abdominal  wall,  the 
mesentery,  the  omentum,  or  the 
intestine. 

In  another  form  tlie  gut  is 
strangulated  by  passing  through  a 
slit  or  aperture  in  the  omentum 
or  mesentery  (Fig.  814).  In  some 
cases  these  openings  are  possibly  the 
result  of  injury,  but  probably  they 
are  more  commonly  congenital. 

The  above  are  the  most  common 
varieties  of  internal  strangulation, 

Fig.SK.-Iiitestiiial  Obstruction  from  Internal  Hernia,    but  VarioUS  Othcr  aUOmaloUS  formS 

are  mentioned  by  Treves,  such  as 
strangulation  over,  instead  of  under,  a  band,  acute  kinking  from  traction  on 
an  isolated  band,  or  by  an  adherent  diverticulum,  &c. 

Lastly,  to  this  class  belong  certain  very  rare  ffirms  of  internal  hernia,  in 
which  the  gut  is  strangulated  in  the  foramen  of  Winslow,  or  in  certain 
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peritoneal  pouches.  Among  the  latter,  which  have  been  carefully  studied  by 
Treves,  are  the  fossa  duodeno-jejunalis,  the  ileo-cascal  fossse,  and  the  inter- 
sigmoid  fossa.  The  fossa  duodeno-jejunalis  is  pocket,  which,  when 
present,  lodges  the  bend  formed  by  the  junction  of  the  duodenum  and 
jejunum.  It  is  bounded  in  front  by  a  fold  of  peritoneum,  with  a  free  hori- 
zontal upper  border.  A  hernia  into  this  pouch  forms  the  "  retroperUonpal  or 
mesenteric  hernia  "  of  Astley  Cooper.  In  this  way  an  enormous  sac,  containing 
all  the  small  intestines  except  the  duodenum,  may  occupy  the  centre  of  the 
abdomen.  The  intersigmoid  fossa  lies  in  the  left  wall  of  the  sigmoid  meso- 
colon ;  it  is  directed  downwards  and  to  the  left,  and  the  fold  which  bounds  it 
is  caused  by  the  sigmoid  artery,  which  lies  above  and  to  the  right  of  the  pouch. 
A  strangulated  sifiriwid  liernia  has  been  met  with  by  Lawrence  and  Eve. 

Special  Symptoms  of  Internal  Strangulation. — Internal  strangulation 
gives  rise  to  the  most  typical  cases  of  acute  obstruction.  It  is  slightly 
more  common  in  males  than  in  females,  and  occurs  most  frequently  between 
the  ages  of  20  and  40.  In  a  considerable  proportion  of  cases  there  is  a 
previous  history  of  peritonitis,  or  of  obscure  abdominal  pains,  and,  in  a 
smaller  proportion,  of  previous  attacks  of  partial  obstruction.  The  onset  is 
almost  always  sudden,  the  patient  being  able  to  tell  the  exact  time  at  which 
he  was  seized  with  the  symptoms.  In  a  considerable  proportion  of  cases  there 
is  some  apparent  immediate  cause,  such  as  running  or  jumping,  straining  at 
stool,  or  a  violent  action  of  the  bowels,  either  as  the  effect  of  a  purgative  or 
from  diarrhoea.  The  pain  is  usually  severe  and  griping,  and  most  commonly 
referred,  as  in  ordinary  strangulated  hernia,  to  the  region  of  the  umbilicus. 
The  vomiting  sets  in  early,  very  speedily  becomes  stercoraceous,  and  is  often 
very  abundant.  Constipation  is  complete,  and  there  is  no  sense  of  a  desire  to 
go  to  stool.  There  is  prostration  from  a  very  early  period,  and  collapse  sets  in 
rapidly.  The  temperatui'e  is  seldom  raised  :  much  more  commonly  it  is  sub- 
normal. Owing  to  the  profuse  vomiting  and  the  rejection  of  all  fluids  taken 
by  the  mouth  there  is  intense  thirst,  and  the  urine  becomes  very  scanty.  On 
examination  of  the  abdomen  at  first  there  may  be  no  distension,  and  it  is 
possible  sometimes  to  recognise  fulness  and  some  tenderness  at  the  seat  of 
the  strangulation.  Later  on  more  or  less  distension  sets  in,  but  it  is  not 
usually  very  excessive.  Dilated  coils  of  intestine  may  be  recognised  if  the 
patient  is  thin,  but  no  peristaltic  movements  are  visible  except  in  very  rare 
cases.  Percussion  as  a  rule  gives  a  uniform  tympanitic  resonance  over  the 
whole  abdomen. 

Cases  of  internal  strangulation,  if  left  to  nature,  very  rarely  recover.  Yet 
it  occasionally  happens  that  the  obstruction,  even  when  of  the  most  acute 
character,  may  give  way.  Almost  invariably,  however,  the  symptoms  continue, 
the  prostration  increases,  the  extremities  become  blue  and  cold,  the  pulse  more 
rapid  and  feeble,  respiration  shallow  and  hurried,  and  death  takes  place  usually 
under  a  week,  the  patient  retaining  consciousness  to  the  last.  If  the  strangu- 
lation is  very  intense  the  ordinary  symptoms  of  peritonitis  may  develop  as 
gangrene  of  the  gut  commences,  but  more  commonly  the  gut  is  not  held 
sufficiently  tight  to  cause  complete  arrest  of  circulation,  and  peritonitis  is 
wanting  to  the  end. 

2.  Volvulus. — A  twist  of  the  intestine  may  occur  in  three  ways.  The  gut 
is,  in  very  rare  cases,  twisted  on  its  own  longitudinal  axis  ;  much  more  com- 
monly a  long  loop  is  twisted  on  its  mesenteric  axis  :  and  again,  very  rarely,  the 
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neighbouring  coils  become  twisted  round  each  other.  In  whichever  way  it 
occurs  the  himen  of  the  gut  is  occluded,  and  the  symptoms  of  intestinal  ob- 
struction set  in.  Volvulus  may  affect  almost  any  part  of  the  intestine,  but 
by  far  the  most  common  seat  is  the  sigmoid  Hexure,  so  much  so  that  it  will 
suffice  here  to  describe  that  form  only.  It  is  the  only  form  of  acute  intestinal 
obstruction  affecting  the  great  intestine.  In  the  sigmoid  flexure  it  is  invari- 
ably the  result  of  great  dilatation  of  the  gut,  possibly  in  some  cases  con- 
genital, but  commonly  the  effect  of  habitual  constipation.  In  this  way  the 
sigmoid  flexure  may  become  greatly  increased  in  length  and  in  diameter,  aud 
the  meso-colon  becomes  long  and  loose.  In  this  condition  it  is  easy  to  under- 
stand how  it  may  become  twisted  on  itself,  either  as  a  consequence  of  some 
movement  or  from  accumulation  of  fajces  in  the  uppei'  part  of  the  loop. 
When  it  becomes  thus  twisted  complete  obstruction  results.  The  circulation 
in  the  actual  twist  is  seriously  interfered  with,  the  gut  becomes  congested  and 
almost  invariably  jjeritonitis  sets  in,  commencing  at  the  twist.  Later  on,  if 
the  patient  lives  long  enough,  sloughing  and  perforation  may  take  place  at  the 
twist. 

Special  Symptoms  of  Volvulus  of  the  Sigmoid  Flexure. — The  in- 
vasion is,  in  most  cases,  sudden,  without  severe  collapse  or  shock,  and  accom- 
panied by  pain,  not  usually  very  intense,  often  intermittent  and  griping. 
J)istension  of  the  abdomen  sets  in  very  early,  and  forms  the  most  marked 
feature  of  the  case.  This  is  caused  almost  entirely  by  accumulation  of  gas 
in  the  dilated  sigmoid  flexure,  which  may  become  so  distended  as  to  empty 
and  comjDress  the  other  parts  of  the  intestine,  and  by  forcing  up  the  diaphragm 
may  seriously  impede  respiration.  The  huge  distended  coils  of  the  great  in- 
testine may  be  recognisable  through  the  abdominal  w^all.  Constipation  is 
complete,  neither  ■  flatus  or  fteces  passing,  but  vomiting  is  not  a  very  marked 
symptom,  and  rarely  becomes  stercoraceous.  Tenesmus  is  an  occasional 
symptom.  The  course  of  the  disease  is  usually  rapid.  Symptoms  of  peri- 
tonitis appear  at  an  early  period,  aud,  according  to  Treves,  death  takes  place 
on  au  average  about  the  sixth  day.  It  has  been  known  to  occur  on  the  third 
day  from  asphyxia  caused  by  the  pressure  of  the  distended  gut. 

Volvulus  of  the  small  intestine,  or  of  the  great  and  small  together,  gives  rise 
to  much  the  same  symptoms  as  strangulation  by  a  band. 

;!.  Impaction  of  FoHf]iGN  Bodiks  in  the  Small  Intestine. — Foreign 
bodies  may  be  divided  into  three  classes  : — 

1.  Solid  Foreign  Bodies  accidentullji  swalloived,  such  as- false  teeth,  plum- 
stones,  &c.,  very  rarely  cause  obstruction  of  the  intestine  directly,  for  anything 
which  can  pass  the  oesophagus  can,  as  a  rule,  pass  the  remainder  of  the  alimen- 
tary canal. 

2.  Intesiiiial  concretions  or  enteroUlhs  are  of  three  kinds  : — 1.  Laminated 
stony  masses  of  a  white  or  brownish  colour,  composed  of  magnesium  phos- 
phate, ammonio-magnesium  phosphate,  and  organic  matter  usually  formed 
round  some  small  foreign  body  as  a  nucleus  ;  2.  Masses  formed  of  indigestible 
husks  or  other  vegetable  refuse  felted  together  and  mixed  with  fiBces  and 
earthy  matter  ;  and  3.  Stones  formed  as  a  consequence  of  the  long-continued 
and  excessive  administration  of  certain  minei-al  drugs,  especially  chalk, 
magnesia,  and  oxide  of  bismuth. 

3.  GaU-stoties  far  more  commonly  cause  obstruction  than  the  solid  bodies 
above  mentioned,  and  the  accident  is  much  more  frequent  ia  women  than  in 
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men.  It  is  probable  that  in  every  case  of  obstruction  from  a  gall-stone  the 
calculus  has  found  its  way  into  the  intestine  by  ulceration  from  the  gall- 
bladder into  the  duodenum,  and  not  by  passing  down  the  bile-duct.  The 
shape  commonly  assumed  by  these  large  calculi  is  well  shown  in  Fig.  815, 
taken  from  a  stone  removed  from  a  case  under  the  care  of  B.  H.  Allen  of 
Hastings.  The  base  of  the  stone  is  facetted  as  if  it  had  lain  in  contact  with 
another  concretion  in  the  gall-bladder.  It  is  possible  that  the  stone  may 
increase  in  size  after  entering  the  intestine.  Mayo  Robson  has  pointed  out 
that  gall-stones  may  also  cause  obstruction  by  setting  up  localized  peritonitis, 
or  by  inducing  \'olvulus  of  the  intestine. 

A  foreign  body,  when  it  causes  obstruction,  usually  lodges  in  the  lower  part 
of  the  ileum,  which  is  the  narrowest  part  of  the  intestine. 

The  Special  Symptoms  of  Obstruction  from  a  Foreign  Body  are  not 
very  characteristic.  The  previous  history  may  throw  some  light  upon  the 
■case.  If  the  foreign  body  is  a  gall-stone  there  may  Ije  u  liistory  of  repeated 
attacks  of  hepatic  colic,  and  of  an  illness  with  obscure  paiu  in  the  region  of 
the  gall-bladder,  probably  unaccompanied  by  jaundice, 
•occurring  some  days  or  weeks  before  the  symptoms  of 
obstruction  commenced,  and ,  indicating  the  time  at 
which  the  gall-stone  passed  by  ulceration  into  the 
■duodenum.  After  this  there  may  be  a  history  of 
obscure  pains  in  the  belly,  usually  worse  after  food. 
The  iuvasioii  of  the  symptoms  is  sufficiently  sudden 
to  bring  the  condition  within  the  class  of  acute 
obstructions,  but  it  is  not  abrupt,  nor  is  it  accom- 
panied by  severe  pain  or  collapse.  The  vomiting  comes 
on  gradually,  is  seldom  very  profuse,  and  may  not 
become  stercoraceous  for  many  days.  The  constipation 
is  complete,  but  in  the  great  majority  of  the  recorded 
cases  there  has  been  little  or  no  distension  of  the 
abdomen.  The  coils  of  intestine  cannot  be  recognised, 
nor  is  there  any  visible  peristalsis.    Such  pain  as  there 

is  may  be  referred  to  the  region  of  the  obstruction,  but  this  is  by  no  means 
always  the  case.  By  manipulation  some  tenderness  may  be  detected,  usually 
below  and  to  the  right  of  the  umbilicus,  and  possibly,  under  chloroform,  some 
fulness  might  be  felt  if  the  patient  be  not  too  fat. 

The  result  of  the  case  depends  upon  the  size  of  the  foreign  body  and  the 
point  at  which  it  is  impacted.  If  lodged  high  up — a  very  rare  condition — the 
symptoms  are  much  more  severe,  and  deatii  occurs  early.  If  low  down  in  the 
ileum  the  patient  may  survive  for  from  two  weeks  to  a  month.  In  other 
cases  a  gall-stone  has  been  passed  after  as  much  as  four  weeks  of  complete  ob- 
struction. The  size  of  the  foreign  body  and  its  form  are  of  much  importance. 
If  smooth  and  rounded  it  is  more  likely  to  pass.  The  stone  figured  above 
was  rough  on  the  surface,  and  measured  3f  inches  in  circumference.  Larger 
stones  than  this  have  been  passed  after  longer  or  shorter  intervals  of  obstruc- 
tion, but,  on  the  other  hand,  death  has  been  caused  by  a  calculus  measuring 
only  '1\  inches  in  circumference.  If  death  takes  place  it  is  caused  either  by 
exhaustion  from  vomiting  or  by  ulceration  and  perforation  of  the  gut  at  the 
point  where  the  body  is  impacted. 

4.  Sudden  Occlusion  of  a  Stricture  of  the  S.aiall  Intestine  is 


Fig.  815. — Gall-stone  rfiiuovecl 
by  oiM'ration  frnin  the  ileum. 
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necessarily  a  very  rare  form  of  obstruction,  as  stricture  of  this  portion  of  the 
alimentary  canal  is  seldom  met  with.  It  is  said,  however,  to  occm-  as  the 
result  of  cicatrisation  of  tuberculous  ulcers,  which  tend  to  spread  circularly 
round  the  gut.  Typhoid  ulcers,  which  are  longitudinal,  probably  never  cause 
contraction.  Syphilitic,  catarrhal,  and  peptic  ulcers  have  also  been  described, 
but  that  they  ever  cause  stricture  is  very  doubtful.  Treves  mentions  six  cases 
of  stricture  after  injury,  four  after  strangulated  hernia,  and  two  after  external 
violence.  Cancerous  stricture  of  the  small  intestine  is  more  common  than 
simple,  but  it  also  is  very  rare.  Narrowing  of  the  small  intestine  may  also  be 
caused  by  a  coil  being  kinked  and  fixed  in  this  position  by  adhesions,  by 
chronic  peritonitis  often  tuberculous,  causing  sometimes  a  matting  together 
of  many  contiguous  coils  of  gut,  the  lumen  being  narrowed  possibly  in  more 
than  one  place. 

The  Special  Symptoms  of  Obstruction  from  narrowing  of  the  Small 
Intestine  are  not  very  definite.  The  patient  has  usually  suffered,  often  for 
years,  from  occasional  attacks  of  abdominal  pain,  commonly  described  as  colic. 
These  most  frequently  occur  after  meals,  especially  if  some  indigestible  food 
has  been  taken.  In  some  cases  attacks  of  vomiting  and  obstruction  have 
occurred  and  passed  off,  perhaps  ending  in  diarrhoea,  more  than  once  before 
the  final  obstruction.  The  final  attack  closely  resembles  that  already  described 
as  occurring  in  impaction  of  a  foreign  body.  If  the  stricture  is  low  down,  the 
symptoms  develop  less  rapidly. 

Stricture  of  the  Ileo-Csecal  Valve  is  a  rare  affection.  Treves  has 
collected  8  cases,  3  of  which  were  simple  and  5  cancerous.  It  generally  gives 
rise  to  the  usual  symptoms  of  stricture  of  the  lower  part  of  the  ileum,  but  in 
a  case  of  carcinoma  of  the  ileo-ca^cal  valve  recently  in  University  College 
Hospital,  there  was  great  distension  of  the  abdomen,  and  an  absence  of 
vomiting,  although  complete  obstruction  had  existed  for  two  weeks  before 
death.  In  these  respects  the  symptoms  suggested  sti'icture  of  the  large 
intestine  rather  than  of  the  small. 

5.  Acute  Intussusception. — The  invagination  of  one  portion  of  intestine 
into  another  is  a  common  form  of  intestinal  obstruction,  especially  in  children. 
It  forms  about  80  per  cent,  of  all  cases.  The  upper  portion  of  the  intestine  is 
invaginated  into  the  lower.  To  this  rule  a  very  few  exceptions  have  been 
recorded.  According  to  Leichtenstern,  4-1-  per  cent,  of  all  cases  are  seated  at 
the  ileo-caecal  valve,  the  valve  itself  forming  the  apex  of  the  invagination. 
The  next  most  frequent  seat  is  in  the  small  intestine,  especially  in  the  lower 
jejunum,  30  per  cent,  occurring  in  this  region.  Eighteen  per  cent,  are  met 
with  in  the  rectum,  and  in  8  per  cent,  the  invagination  has  occurred  in  the 
lower  part  of  the  ileum,  the  invaginated  portion  passing  through  the  ileo-csecal 
valve,  and  being  grasped  by  it. 

An  intussusception  is  composed  of  three  tubes  of  intestine,  one  within  the 
other.  The  innermost  tube  is  spoken  of  as  the  entering  tube.  The  middle  or 
reflected  tube  is  turned  inside  out,  so  that  its  serous  coat  is  in  contact  with 
that  of  the  entering  tube.  In  the  space  between  these  two  tubes  lies  the 
mesentery  belonging  to  each,  and  the  vermiform  appendix  in  those  cases  in 
which  the  caecum  forms  the  reflected  tube.  The  whole  mass  thus  formed  is 
termed  the  intussusceptum.  The  external  tube  is  termed  the  ensheathing  tube 
or  intussuscipiens.  It  is  most  commonly  thrown  into  numerous  folds  at  its 
upper  part,  which  can  be  straightened  out  by  slight  traction,  thus  giving  rise  to 
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apparent  partial  reduction  of  the  invagination.  TJie  whole  mass  forms  a 
rounded  sausage-like  tumour.  On  making  an  incision  into  it  through  the 
sheath  the  mucous  surface  of  the  reflected  tube  will  be  brought  into  view  in 
contact  with  that  of  the  sheath.  On  further  cutting  through  the  reflected  tube 
a  space  is  found  between  the  serous  coats  of  the  reflected  and  entering  tubes 
containing  the  mesentery  (Fig.  8 1  (i ).  In  very  rare  cases  double  intussusceptions, 
composed  of  five  layers,  or  triple,  with  seven  layers,  have  been  observed. 
An  intussusception  increases  entirely  at  the  expense  of  the  sheath,  the  line  of 
reflection  between  the  entering  and  reflected  tubes  remaining  unchanged.  The 
length  of  the  part  invaginated  varies  greatly.  When  limited  to  the  small  in- 
testine it  is  usually  short — not  more  than  two  or  three  inches  in  length  ;  in  the 


Fig.  816.— An  intussusception  dissected. 


large  gut  as  many  feet  may  be  involved.  The  intussusceptum  is  more  or  less 
severely  strangulated  at  the  point  of  the  reflection  between  the  reflected  tube 
and  the  sheath.  This  usually  seems  in  part  to  be  caused  by  the  closely-packed 
folds  of  the  sheath  at  the  neck  of  the  intussusception.  The  entering  and 
reflected  tubes  are  therefore  intensely  injected  with  blood,  and  swollen,  and 
the  mesentery  included  in  the  space  between  them  is  in  a  similar  condition.  In 
some  exceptional  cases  of  intussusception  of  the  colon  there  is  little  constriction  ; 
so  little,  in  fact,  that  the  lumen  of  the  gut  may  not  be  completely  occluded. 

There  is  reason  to  believe  that  in  very  slight  cases  the  intussusception  may 
undergo  spontaneous  reduction.  In  other  cases,  when  the  strangulation  is  not 
sufficiently  severe  to  cause  gangrene  of  the  intussusceptum,  though  it  seriously 
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or  completely  obstructs  the  passage  of  feces,  death  inevitably  results  soouer  or 
later.  If  the  strangulation  is  tight  enough  to  cause  gangrene,  adhesions  may 
form  between  the  upper  part  of  the  entering  tube  and  the  reflection  between 
the  sheath  and  the  reflected  tube,  the  gangrenous  intussusceptum  may  be  east 
off"  into  the  bowel,  and  recovery  take  place.  Unfortunately,  the  patient  usually 
perishes  from  exhaustion  before  this  is  accomplished. 

The  Causes  of  intussusception  have  given  rise  to  much  discussion,  but  the 
most  reasonable  view  seems  to  be  that  the  invagination  commences  as  the 
result  of  irregular  peristaltic  action  of  the  intestine.  Nothnagel  experimentally 
demonstrated  this  in  the  rabbit's  intestine.  He  showed  that  the  application  of  a 
powerful  electric  current  to  a  portion  of  the  gut  caused  a  contraction  extending 
a  short  distance  below  the  point  stimulated,  and  a  considerable  distance  above 
it.  At  the  same  time  the  uncontracted  bowel  below  rose  up  over  the  lower  end 
of  the  contracted  part,  thus/giving  rise  to  limited  intussusception.  He  alsa 
obtained  somewhat  similar  results  by  paralysing  a  portion  of  the  gut  by 
crushing,  but  it  is  improbable  that  anything  analogous  to  this  occurs  in  the 
production  of  intussusception  in  the  human  subject.  When  the  invagination 
has  once  commenced,  the  intussusceptum  is  passed  on  by  the  contraction  of 
the  bowel,  like  a  mass  of  faeces  or  a  foreign  body.  That  irregular  peristaltic 
action  is  the  probable  cause  is  further  supported  by  the  fact  that  in  children 
it  is  sometimes  due  to  the  irritation  of  worms  or  the  straining  accompanying- 
dysenteric  diarrhoea.  Tlie  intussusceptions  of  the  dying,  so  commonly  found 
in  post-mortem  examinations,  are  also  probably  the  result  of  irregular  peristaltic 
movements  immediately  preceding  death.  They  are  often  multiple,  and  occur 
with  equal  frequency  in  the  upward  and  downward  direction. 

In  adults  the  invagination  occasionally  commences  at  the  seat  of  a  tumour. 

Special  Symptoms  of  Acute  Intussusception. — The  invasion  is  usually 
sudden,  the  patient  feeling  that  something  has  gone  wrong  internally.  In  an 
infant  there  is  usually  screaming,  evidently  from  severe  pain.  The  symptoms  of 
obstruction  then  develop.  Vomiting  soon  sets  in,  but  is  not  very  severe,  and 
rarely  becomes  stercoraceous  till  a  late  period  unless  the  intussusception  is  in 
the  jejunum.  The  pain  is  griping  in  character  and  intermittent.  In  almost 
all  cases  there  is  marked  tenesmus,  with  the  passage  of  blood  and  mucus  from 
the  bowel.  This  is  one  of  the  most  important  and  characteristic  symptoms. 
There  is  little  or  no  distension  of  the  abdomen,  and  the  coils  of  intestine  are 
not  visible.  The  degree  of  collapse  varies.  In  extreme  cases  the  patient  has. 
been  known  to  die  in  less  than  24  hours  from  shock.  More  commonly  it  is  not 
severe  except  in  very  young  infants.  In  subacute  cases  the  obstruction  may 
not  at  first  be  complete  ;  in  fact,  there  may  even  be  some  diarrhoea,  but  this  is 
rare.  On  examination  of  the  abdomen,  if  necessary  with  the  help  of  an 
anaesthetic,  a  tumour  can  usually  be  felt  at  the  seat  of  disease.  It  is  sausage- 
like in  form,  doughy  to  the  feel,  and  becomes  tense  under  manipulation  from 
the  peristaltic  contraction  of  the  gut  composing  it.  It  is  tender,  and  the 
hardening  during  manipulation  is  accompanied  by  some  griping  pain.  If  the 
case  be  watched  from  the  beginning,  the  tumour  will  be  found  to  change  its 
position  as  the  invagination  progresses  :  thus,  when  beginning  at  the  ileo-ca3cal 
valve,  it  will  at  first  be  felt  in  the  right  iliac  fossa,  subsequently  in  the 
umbilical  region,  and  often  at  last  in  the  left  ihac  fossa.  If  the  intussusception 
be  ileo-c^cal,  or  of  the  great  intestine,  it  often  descends  low  enough  to  be  felt 
by  passing  the  finger  into  the  rectum,  and  not  unfrequently  it  protrudes  from 
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the  anus,  and  may  thus  resemble  a  simple  prolapse  of  the  bowel.  Such  a  con- 
dition is  easily  recognised  by  passing  the  finger  beside  the  protruded  gut  into 
the  rectum,  which  it  is  of  course  impossible  to  do  in  a  case  of  prolapse.  The 
nature  of  the  tumour,  when  it  lies  in  the  rectum,  may  be  recognised  by  feeling 
the  opening  in  the  apex  of  the  intussusceptum,  which  has  been  compared  to 
the  OS  uteri. 

The  Prognosis  in  acute  or  subacute  intussusception  is  very  bad,  especially 
in  children  under  one-  year  of  age,  of  whom  not  two  per  cent,  recover  if  the 
case  be  left  to  natui'e.  The  great  majority  die  before  the  seventh  day  from 
shock  and  exhaustion.  In  older  patients,  recovery  may  take  place  by 
gangrene  and  subsequent  elimination  of  the  invaginated  bowel.  This  is  said 
to  occur  in  about  40  per  cent,  of  all  cases.  The  chance  of  its  occurrence 
steadily  increases  with  the  age  of  the  patient.  When  it  is  about  to  happen, 
the  discharges  from  the  bowel  become  offensive,  and  finally  the  gangrenous 
gut  is  passed  aud  followed  by  a  motion.  Separation  of  the  gangrenous  gut  is, 
how'ever,  by  no  means  always  followed  by  recovery.  According  to  Treves,  40 
per  cent,  die  from  failure  of  the  adhesions  to  prevent  extravasation  of  faices, 
from  ulceration  and  perforation  of  the  gut,  from  haemorrhage  or  pyaemia.  If 
elimination  does  not  take  place  death  is  inevitable,  unless  it  can  be  prevented 
by  surgical  interference. 

Chroxic  Intestinal  OnsTurcrrox. — A  typical  case  of  chronic  oljstruction 
is  characterised  by  the  gradual  development  and  the  want  of  intensity  in  the 
symptoms.  The  cause  of  this  condition  is  seated  almost  invariably  in  the 
great  intestine.  In  a  few  exceptional  instances  stricture  of  the  small  intestine 
has  given  rise  to  chronic  obstruction,  but  in  most  of  the  recorded  cases,  as 
already  stated,  the  sudden  blocking  of  the  narrowed  lumen  causes  an  attack 
sufficiently  sudden  in  its  commencement  and  rapid  in  its  course  to  justify  its 
inclusion  amongst  acute  obstructions. 

Symptoms. — In  chronic  intestinal  obstruction  there  is  usually  a  history 
of  gradually  increasing  constipation,  often  alternating  with  diarrhoea.  The 
motions  often  become  gradually  smaller,  and  are  not  uncommonly  streaked 
with  blood  and  mucus,  and  passed  with  nuich  straining.  At  last  the  con- 
stipation culminates  in  complete  obstruction,  neither  fteces  nor  flatus  passing. 
It  may  not  be  for  some  days  that  the  patient  recognises  that  his  bowels  are 
obstructed,  and  he  frequently  first  becomes  aware  of  it  by  the  failure  of 
purgatives  to  produce  a  motion,  and  by  some  sickness  with  distension  of  the 
abdomen  following  their  use.  After  a  week  or  more,  eructations,  retchings, 
and  even  vomiting  may  set  in.  The  abdomen  gradually  becomes  distended, 
and  the  flatus  passing  from  one  part  to  another  gives  rise  to  loud  rumbling 
and  gurgling  noises,  with  some  griping  pain.  The  belly  usually  assumes  a 
barrel  shape,  the  flanks  being  distended  and  tympanitic.  If  the  abdominal 
walls  be  thin,  the  distended  coils  may  be  felt  and  often  seen  through  them,  and 
peristalsis  may  be  very  evident.  Not  uncommonly  the  patient  will  say  that 
he  feels  the  flatus  moving  towards  a  certain  point  where  it  is  obstructed  in  its 
passage,  and  then  rolls  back  with  a  loud  rumble.  As  the  case  progresses  the 
vomiting  increases  in  frequency,  and  at  last,  usually  after  two  or  three  weeks, 
it  may  become  fajculeut.  It  is  never,  however,  so  abundant  as  in  acute  ob- 
struction. The  tongue  is  foul  from  the  first,  and  towards  the  end  becomes 
brown  and  dry.  Loss  of  flesh  is  very  evident  from  the  beginning,  and  before 
death  the  emaciation  may  be  extreme.    If  unrelieved  by  treatment  death  takes 
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place  at  periods  varying  from  two  weeks  to  two  months,  most  commonly  from 
exhaustion,  but  occasionully  from  perforation  of  the  bowel  and  peritonitis. 
The  gut  may  give  way  immediately  above  the  occluded  point,  but  more 
commonly  perforation  occurs  in  the  caecum,  even  when  the  obstruction  is  at 
some  distance  from  that  part. 

Causes  and  Varieties  of  Chronic  Obstruction. — Stricture  of  the 
Large  Intestine  is  by  far  the  most  frequent  cause  of  chronic  obstruction. 
In  the  rectum,  simple,  syphilitic,  and  cancerous  strictures  are  common,  and  will 
be  described  in  the  chapter  on  Diseases  of  the  Rectum.  In  44  strictures  seated 
below  the  ileo-csecal  valve  and  above  the  rectum,  Treves  found  that  28  were 
cancerous,  18  simple,  and  3  of  doubtful  nature.  Cancer  occurs  with  about 
equal  frequency  in  males  and  females,  but  simple  strictures  in  this  country  are 
more  common  in  females.  In  98  cases  collected  by  Coupland,  Morris,  Fagge 
and  Treves,  the  situation  of  the  stricture  vras  as  follows  :  sigmoid  flexure,  08  ; 
descending  colon,  11  ;  splenic  flexure,  7  ;  transverse  colon,  7  ;  hepatic 
flexure,  i)  ;  ascending  colon,  2  ;  and  c^cum,  4.  The  simple  stricture  of  the 
great  intestine  is  the  result  of  the  healing  of  some  non-malignant  ulcer,  most 
commonly  dysenteric,  less  frequently  syphilitic.  The  malignant  stricture  is 
almost  invariably  a  columnar  carcinoma.  Colloid  is  said  also  to  be  occasionally 
met  with  as  a  result  of  degeneration  of  a  columnar  carcinoma.  Glandular 
cancer  probably  never  occurs  primarily  in  the  great  intestine.  Cancerous 
tumours  in  the  intestine  are  often  of  very  slow  growth.  They  tend  to  extend 
circularly  round  the  gut,  and  thus  to  narrow  its  lumen.  Secondary  growths 
are  frequently  absent  throughout.  When  they  occur  they  affect  the  lymphatic 
glands,  and  less  frequently  the  liver.  As  the  growth  advances  it  invades 
neighbouring  parts,  and  at  the  same  time  degenerates  and  ulcerates  in  its 
centre.  Thus,  in  some  cases  communications  have  been  established  between 
the  bladder  and  the  gut,  or  between  the  great  and  small  intestine.  Perforation 
is  very  rare,  as  adhesions  form  before  the  growth  penetrates  the  wall  of  the 
gut.  In  all  cases  of  stricture,  whether  simple  or  malignant,  the  gut  is  dilated 
above  the  narrowed  part,  and  its  muscular  coat  hypertrophied,  a  condition 
which  can  fi-equently  be  recognized  by  examination  of  the  abdomen.  Ulcera- 
tion of  the  mucous  membrane  immediately  above  the  stricture  is  rare,  but 
in  the  csecum  it  is  very  common,  even  when  the  obstruction  is  seated  in 
the  lower  part  of  the  colon.  The  formation  of  these  "  stercoral  ulcers,"  as 
they  are  called,  is  apparently  the  result  of  the  irritation  and  pressure  of  the 
accumulated  faeces. 

Simple  Tumours  growing  within  the  Bowel  very  rarely  cause  obstruct 
tion.  Tubular  adenomata  and  papillomata  are  the  most  common  simple 
tumours  of  the  intestine,  but  if  we  exclude  those  growing  in  the  rectum,  they 
are  extremely  rare.  Fibromata,  springing  from  the  submucous  tissue,  fibro- 
myomata,  lipomata  and  angiomata  have  also  been  described,  but  they  are 
merely  pathological  curiosities. 

Narrowing  of  the  Gut  by  pressure  from  without  is  a  more  frequent 
cause  of  obstruction  of  the  great  intestine.  Under  this  heading  may  be  in- 
cluded pressure  from  inflammatory  products,  as  in  pelvic  cellulitis  or  in  peri- 
typhlitic  or  perinephritic  abscess,  and  invasion  or  compression  of  the  gut  by 
malignant  growths  in  neighbouring  parts,  as  by  a  cancer  of  the  tail  of  the 
pancreas,  sarcomata  in  the  iliac  fossa,  &c. 

The  Special  Symptoms  of  Narrowing  of  the  Great  Intestine  are  the 
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same,  whether  the  cause  lies  without  or  within  the  gut.  They  consist  in  gradu- 
ally increasing  difficulty  in  obtaining  relief  from  the  bowels.  At  first  this  is 
overcome  by  purgatives.  The  periods  of  constipation  are  frequently  followed  by 
diarrhoea.  This  alternation  of  constipation  and  diarrhoea  always  suggests  the 
existence  of  some  narrowing  of  the  great  intestine.  In  some  cases  the  motions 
become  gradually  smaller,  but  this  occurs  only  when  the  stricture  is  low  down. 
In  other  cases  the  bowels  act  with  great  frequency,  the  motions  being  small  in 
quantity  and  frequently  loose.  The  passage  of  blood  and  mucus  is  an  im- 
portant sign  of  malignant  ulceration.  The  patient  at  the  same  time  suffers 
from  dyspeptic  symptoms,  eructations,  loss  of  appetite,  and  foul  tongue.  The 
complexion  becomes  muddy  and  unhealthy,  and  there  is  usually  more  or  less 
loss  of  flesh.  The  abdomen  becomes  full,  and  the  distended  great  intestine 
may  often  be  recognized  without  difficulty.  After  these  symptoms  have 
existed  for  a  longer  or  shorter  time  complete  obstruction  sets  in  with  the  signs 
already  desci'ibed. 

Mechanism  of  Obstruction  of  a  narrowed  Large  Intestine. — The 

liual  obstruction  of  the  narrowed  gut  usually  occurs  as  the  result  of  the  im- 
paction of  a  hardened  mass  of  faeces,  or  some  indigestible  material  in  the 
stricture.  In  other  cases  it  apparently  arises  from  kinking,  bending,  or  twist- 
ing of  the  distended  bowel  above  the  stricture,  for  it  is  very  common,  after 
colotomy  has  been  performed  to  relieve  prolonged  complete  obstruction,  for 
the  faeces  to  pass  freely  again  for  some  time  by  the  natural  passage. 

Prognosis. — Chronic  obstruction,  if  unrelieved,  is,  of  course,  ultimately 
fatal,  either  from  exhaustion  or  from  perforation  of  the  gut,  most  commonly  in 
the  CEecum.  It  often  happens,  however,  that  the  first  attack  passes  oft" after  one 
or  two  weeks'  complete  obstruction.  This  seems  to  arise  from  gradual  soften- 
ing of  a  fascal  mass  impacted  in  the  stricture  owing  to  an  abundant  exudation 
from  the  irritated  mucous  membrane  above  the  narrowed  point.  When  the 
obstruction  gives  way  it  is  usually  followed  by  copious  diarrhoea.  If  no 
relief  is  obtained,  the  duration  of  the  case  may  vary  from  three  weeks  to  two 
months.  Much  will  depend  upon  the  treatment.  If  the  patient  is  properly  fed, 
and  not  poisoned  by  powerful  purgatives,  life  will  usually  be  prolonged  to  six 
weeks  or  more  without  operative  interference. 

Fsecal  Accumulation. — Obstruction  from  accumulation  of  hardened  fseces 
occurs  with  infinitely  rare  exceptions  in  the  great  intestine  only.  It  is  most 
common  in  women,  especially  in  those  liable  to  hysteria.  It  is  merely  an 
exaggeration  of  habitual  constipation.  The  gut,  from  being  constantly  dis- 
tended, becomes  partially  paralysed  and  unable  to  expel  its  contents,  relief 
being  obtained  only  by  the  use  of  enemata  and  purgatives.  A  large  feecal  mass 
accumulating  under  these  conditions  becomes  gradually  hardened  by  absorp- 
tion of  its  more  fluid  constituents,  and  by  pressing  on  and  distending  the 
gut  leads  to  more  complete  paralysis  of  the  part  in  which  it  is  lodged.  These 
masses  are  most  commonly  met  with  filling  the  rectum  and  sigmoid  flexure, 
but  they  are  not  uncommon  in  the  caecum,  and  may  be  arrested  at  any  part 
of  the  colon.  The  Symptoms  are  less  severe  than  in  other  forms  of  ob- 
struction. Vomiting  may  not  come  on  till  a  very  late  period,  and  is  rarely 
stercoraceous.  The  digestion  and  appetite  l^ecome  impaired,  the  complexion 
becomes  yellow  or  earthy,  there  are  unpleasant  eructations,  a  foul  tongue,  and 
offensive  breath.  There  is  some  loss  of  flesh.  The  abdomen  becomes  more  or 
less  distended,  and  coils  of  small  intestine  in  active  peristaltic  movement  are 
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sometimes  visible.  Under  an  aneesthetic,  if  the  mass  is  lodged  in  the  colon, 
it  can  be  felt  as  a  firm  tumour,  which,  on  pressure,  can  be  indented  with  the 
finger  like  a  mass  of  putty.  If  this  sign  is  present,  it  is  diagnostic  of  ftecal 
accumulation,  but  it  does  not  prove  that  there  is  no  stricture  below  it.  If 
the  accumulation  fills  the  rectum,  it  is  recognized  by  digital  examination. 

Results. — Pascal  accumulation  is  very  rarelyfatal.  When  it  does  cause  death 
it  is  most  commonly  from  ulceration  of  the  mucous  membi'ane,  apparently 
from  the  pressure  and  irritation  of  the  faical  mass,  followed  by  perforation  and 
peritonitis.  The  duration  of  obstruction  from  faecal  accumulation  is  often 
extraordinary,  authentic  cases  being  recorded  in  which  patients  have  recovered 
after  having  passed  no  motion  for  more  than  three  months.  EnicrolithA  have 
in  very  rare  cases  been  known  to  cause  obstruction  resembling  that  by  fcEcal 
accumulations. 

Chronic  Intussusception. — About  18  per  cent,  of  all  cases  of  intussuscep- 
tion run  a  chronic  course,  due  to  the  slight  degree  of  the  strangulation,  and 
the  imperfect  occlusion  of  the  lumen  of  the  bowel.  Chronic  intussusception 
occurs  far  more  frequently  in  adults  than  in  children.  In  GO  per  cent,  the 
invagination  occurs  at  the  ileo-cajcal  valve.  In  some  cases  it  is  associated 
with  the  presence  of  a  tumour  of  the  bowel.  The  Symfpiorm  of  chronic 
intussusception  are  often  very  anomalous.  The  invasion  is  not  usually  very 
sudden,  and  as  the  lumen  of  the  bowel  is  not  completely  occluded,  nor  the 
strangulation  sufficient  to  cause  shock  or  gangrene  of  the  gut,  the  other  signs- 
of  intussusception  may  be  more  or  less  wanting.  The  constipation  is  not 
complete  ;  there  may  even  be  diarrhoea,  or  alternate  constipation  and  diarrhoea. 
Vomiting  is  shght  and  intermittent,  and  the  pain  paroxysmal  and  colicky. 
Tenesmus  is  absent  in  most  cases  ;  in  about  half  there  is  no  blood  or  mucus 
in  the  stools.  There  is  usually  little  distension  of  the  abdomen  ;  but  if  the 
case  last  long  enough  some  hypertrophy  of  the  muscular  coat  of  the  bowet 
above  the  obstruction  may  take  place  and  the  coils  may  then  be  distinctly 
visible  through  the  thin  abdominal  wall.  In  about  half  the  recorded  cases 
the  characteristic  tumour  has  been  recognized.  The  general  health  suffers 
considerably,  the  appetite  is  bad,  and  the  patient  gradually  loses  flesh  and 
strength.  The  duration  of  chronic  intussusception  is  usually  at  least  two  or 
three  months,  and  Treves  mentions  one  case  in  which  it  extended  to  one  year. 
The  patient  may  die  merely  from  exhaustion,  or  complete  obstruction  may  set 
in  and  prove  fatal.  In  some  cases  perforation  of  the  gut  above  the  obstruction 
has  been  the  immediate  cause  of  death.  Fiecovery  by  separation  of  the 
intussusceptum  is  infinitely  rare. 

Relative  Frequency  of  the  Various  Forms  of  Intestinal  Obstruc- 
tion.— Bryant  has  published  the  following  statistics  on  this  point,  derived  from 
the  records  of  Ouy's  Hospital,  and  collected  chiefly  by  the  late  Hilton  Fagge. 
The  obstructions  caused  by  disease  of  the  rectum  and  by  chronic  peritonitis 
are  included.  The  total  number  of  cases  was  124.  Of  these  8;!  were  acute, 
70  chronic,  and  15  were  due  to  intussusception.  Of  the  ;)3  acute  cases,  1  was 
due  to  internal  hernia,  7  to  volvulus,  and  25  to  strangulation  by  bands.  Of 
the  25  bands,  14  were  old  adhesions,  6  were  connected  with  di\erticula  from 
the  ileum,  2  with  the  vermiform  appendix,  2  with  the  neck  of  a  hernial  sac, 
and  1  with  the  pedicle  of  an  ovarian  tumour.  Of  the  7(i  cases  of  chi-ouic 
obstruction,  a  resulted  from  fascal  impaction,  3  from  pressure  of  tumours,  47 
from  stricture,  and  23  from  matting  together  of  the  intestinal  coils  from 


DIAGNOSIS  OF  INTESTINAL  OBSTRUCTION.  907 


chronic  peritonitis  or  cancer.  Of  the  47  strictures,  '1  were  in  the  small  gut 
and  45  in  the  large.  To  these  4r>  may  be  added  5i)  collected  by  Morris  and 
Coupland.  Of  these  104  strictures  of  the  great  intestine,  78  were  in  the 
rectum  and  sigmoid  flexure,  1 !)  in  the  transverse  colon,  and  7  in  the  caicum. 

DiAClNOSis. — The  diagnosis  of  the  cause  of  obstruction  is  of  the  greatest 
importance,  for  in  certain  forms  tliere  is  no  possibility  of  recovery  except  by 
surgical  interference,  and  this  must  be  adapted  to  the  nature  of  the  case. 

In  the  first  place,  it  is  necessary,  if  possible,  to  exclude  certain  conditions,, 
which,  though  not  generally  included  under  the  name  of  intestinal  obstruction, 
give  rise  to  symptoms  of  a  similar  nature.  The  most  important  of  these  are 
simple  intestinal  colic,  typhlitis,  perforation  of  the  vermiform  appendix,  and 
acute  general  peritonitis,  which  simulate  acute  obstruction  ;  and  lead  colic,  and 
chronic  peritonitis  which  may  resemble  the  chronic  forms. 

In  simple  intestinal  colic  vomiting  is  not  a  prominent  symptom,  and  is  never 
stercoraceous.  ( 'onstipation  is  rarely  complete,  flatus,  if  not  faeces,  passings 
and  there  is  no  collapse.  The  symptoms  of  perforation  of  the  vermiform 
apjiendix  will  be  given  in  the  next  Chapter. 

Acute  General  Peritonitis  is  characterized  by  the  marked  tenderness  of 
the  abdomen,  with  rigidity  of  its  walls.  The  vomiting  is  not  so  profuse,  rarely 
stercoraceous,  and  occurs  without  straining  or  retching.  The  ejecta  are 
usually  dark-coloured.  The  constipation  in  peritonitis  is  very  frequently  in- 
complete, flatus,  if  not  I'iBces,  passing.  In  intestinal  obstruction  the  tempera- 
ture is  usually  subnormal ;  in  peritonitis  it  is  commonly  elevated.  The  diagnosis 
is,  however,  confused  by  the  fact  that  general  peritonitis  may  occur  as  a 
complication  of  some  forms  of  acute  obstruction. 

Lead  Colic  is  usually  easily  recognized  by  the  history  of  the  case,  the 
reti-action  of  the  belly,  the  absence  of  vomiting,  and  the  blue  line  on  the 
gums.  The  following  case  shows,  however,  that  the  symptoms  may  be  very 
misleading.  A  man,  aged  thirty-eight,  was  admitted  to  the  hospital  for 
supposed  intestinal  obstruction.  For  six  months  he  had  suffered  from  in- 
creasing constipation  and  straining  at  stool.  A  fortnight  before  admission  he 
first  experienced  severe  pain  in  the  lower  part  of  the  abdomen,  extending  to 
the  right  testicle.  The  abdomen  was  uniformly  tender,  but  not  distended. 
There  was  frequent  bilious  vomiting.  The  tongue  was  moist  ;  temperature 
10(»"(;°  :  urine  normal.  The  paroxysmal  and  colicky  character  of  the  pain  led 
to  an  examination  of  the  gums  and  the  detection  of  a  slight  blue  line.  The 
pain  subsided  entirely  after  a  hypodermic  injection  of  morphine,  and  the 
bowels  acted  spontaneously  on  the  third  day. 

Chronic  Peritonitis  is  sometimes  included  as  one  of  the  causes  of  in- 
testinal obstruction,  and  it  no  doubt  does  occasionally  prove  fatal  in  this  way. 
When  this  happens  the  obstructicm  is  due  to  matting  together  of  the  coils  of 
intestine,  or  possibly  to  the  formation  of  bands,  and  is  rather  an  accident  in 
the  disease  than  an  essential  part  of  it.  Chronic  peritonitis  is  most  commonly 
tuberculous,  but  it  also  arises  in  connexion  with  malignant  growths,  and  some- 
times without  evident  cause.  In  the  tuberculous  form  thei'e  may  be  ascites  ; 
more  connnonly  there  is  some  fulness,  with  irregular  hardness,  or  a  doughy 
feel  in  the  abdomen.  There  is  slight  elevation  of  temperature  in  most  cases. 
Vomiting  is  often  altogether  absent,  and  is  never  stercoraceous.  Diarrhtea  is 
more  common  than  obstruction,  but  cases  do  occur  in  which  constipation  is 
the  most  prominent  symptom.    I  saw  a  case  some  years  ago  which  terminated 
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fatally  after  more  than  six  weeks'  obstruction.  The  diagnosis  is  made  by  the 
peculiar  feel  of  the  abdomen,  the  presence  of  a  small  quantity  of  fluid,  the 
gradual  development  of  the  disease,  and  possibly  by  the  evidence  of  tubercle 
elsewhere.  In  simple  and  malignant  chronic  peritonitis,  ascites  is  a  marked 
symptom,  and  the  condition  is  hardly  likely  to  be  confounded  with  intestinal 
obstruction.  I  have  known  of  a  case,  however,  in  which  obstruction  was  caused 
by  a  band  formed  in  connexion  with  a  malignant  growth  in  the  peritoneum. 
The  abdomen  was  opened  and  the  bowel  relieved  from  the  band,  a  large 
quantity  of  ascitic  fluid  being  let  out  at  the  same  time.  The  patient  survived 
about  six  weeks. 

Other  conditions  may  sometimes  be  mistaken  for  intestinal  obstruction. 
Thus,  a  case  was  sent  into  University  College  Hospital  as  intestinal  obstruction 
which  turned  out  to  be  stricture  of  the  pylorus,  the  constipation  being  merely 
due  to  the  fact  that  no  food  was  passing  into  the  intestine.  In  another  case, 
ursemic  vomiting  was  attributed  to  the  effects  of  the  pressure  of  a  large  renal 
tumour  on  the  ascending  colon.  Such  cases  as  these  are  usually  easily  dis- 
tinguished by  careful  examination. 

In  any  case  of  supposed  intestinal  obstruction  occurring  in  a  female  the 
pelvic  organs  should  be  carefully  examined,  for  there  are  various  conditions, 
such  as  twisting  of  the  pedicle  of  an  ovarian  cyst  and  ruptured  pyosalpinx, 
which  may  caiise  very  similar  symptoms. 

In  all  cases  of  acute  obstruction  all  the  apertures  at  which  a  hernia  could 
protrude  must  be  carefully  examined  as  the  first  and  most  essential  step  in  the 
diagnosis. 

All  the  above  conditions  being  excluded,  and  the  case  being  recognized  as 
one  of  genuine  intestinal  obstruction,  the  next  question  is  to  determine 
whether  it  is  to  be  classed  as  acute  or  chronic.  There  is  no  difiiculty  in  recog- 
nizing a  typical  case  of  either  kind  by  attention  to  the  symptoms  already 
described  (p.  894,  and  p.  897).  Internal  strangulation  of  all  kinds,  volvulus, 
and  acute  intussusception  are  typically  acute  ;  stricture  of  the  great  intestine, 
fgecal  accumulation,  and  chronic  intussusception  are  typically  chronic  ;  ob- 
struction from  a  foreign  body  in  the  small  intestine,  stricture  of  the  small 
intestine,  and  some  cases  of  intussusception,  although  usually  presenting 
symptoms  which  would  bring  them  into  the  acute  class,  may  verge  upon  the 
chronic.  In  some  cases  of  chronic  obstruction  of  the  great  intestine,  acute 
symptoms  may  suddenly  develop  from  a  twist  of  the  gut  above  the  obstruction. 

The  differential  diagnosis  of  the  various  forms  of  internal  strangulation  and 
twist  involving  the  small  intestine  is  practically  impossible,  and  these  may  be 
classed  together.  Impaction  of  foreign  bodies,  including  gall-stones,  volvulus 
of  the  sigmoid  flexure,  sudden  occlusion  of  a  stricture  of  the  small  intestine, 
and  acute  intussusception  in  a  large  proportion  of  cases,  present  sufliciently 
definite  symptoms  to  make  an  accurate  diagnosis  possible.  Among  the  chronic 
obstructions,  stricture,  fsecal  accumulations,  and  chronic  intussusception  may 
usually  be  distinguished  from  each  other,  but  it  is  often  impossible  to  deter- 
mine the  exact  seat  of  the  obstruction  and  its  nature  in  cases  of  stricture. 
These  facts  being  borne  in  mind,  it  is  best  to  write  down  on  a  sheet  of  paper 
all  the  conditions  above  mentioned,  and  then  to  examine  the  patient  methodi- 
cally in  the  manner  about  to  be  described,  noting  every  symptom  under  the 
disease  to  which  it  apparently  points.  In  this  way  a  diagnosis  will  probably 
be  made,  if  it  be  possible. 


'  '  n  c  .11.  A/  r  CI   .    I  ^ 

DIAGNOSIS  OF  INTESTINAL  OBSTHirCTIOuX,  909 

The  points  which  will  engage  the  Surgeon's  attention  are  : — 1.  The  previous 
history.  2.  The  mode  of  invasion.  3.  The  general  condition.  4.  The 
character  of  the  pain.  5.  The  character  of  the  vomiting.  C.  The  duration 
and  degree  of  constipation.  7.  The  physical  examination  of  the  belly.  8. 
Examination  of  the  rectum.    9.  The  character  and  quantity  of  the  urine. 

1.  The  Previous  History  often  throws  much  light  upon  the  nature  of  the 
disease.  In  cases  of  internal  sirangulaiion,  and  in  intussuscepfion,  the  patient 
has  usually  enjoyed  good  health  up  to  the  time  of  the  obstruction,  although  in 
some  cases  there  is  a  history  of  a  previous  attack  of  the  same  kind.  If  the 
other  symptoms  seem  to  point  to  strangulation  by  a  band,  diseases  likely  to 
cause  local  adhesions  in  the  peritoneum,  such  as  typhoid  fever,  typhlitis,  or 
ovaritis  in  the  female,  may  be  inquired  for.  In  Volrulus  of  tha  Sigmoid 
Fle.nire  there  is  a  history  of  habitual  constipation.  In  cases  of  ohsfrudion  of 
flic  small  intestine  from  impacfio7i  of  a  ffall-stone,  there  will  be  a  history  of  pro- 
longed pain  and  discomfort  in  the  region  of  the  gall-bladder  during  the  time 
that  the  stone  was  making  its  way  by  ulceration  into  the  intestine.  In 
stricture  of  the  small  intestine  suddenly  occluded  there  is  a  long  history  of 
digestive  troubles,  attacks  of  colic,  especially  after  food,  and  often  of  previous 
attacks  of  obstruction  which  have  passed  ofl".  In  chronic  obstruction  arising 
from  gradual  closure  of  a  stricture  there  is  a  history  of  gradually  increasing 
difficulty  in  obtaining  relief  from  the  bowels,  with  uneasiness  and  dyspepsia. 
]Most  commonly  there  have  been  periods  of  prolonged  constipation  followed 
by  diarrhoea.  These  alternating  periods  of  constipation  and  diarrhoea  are  very 
characteristic,  and  should  always  raise  a  suspicion  of  stricture,  most  probably 
in  the  great  intestine.  In  Fwcal  accumulation  there  has  been  chronic  consti- 
pation of  long  duration. 

2.  Mode  of  Invasion. — -In  Internal  strangulation  the  attack  commences 
with  severe  pain,  coming  on  so  suddenly  that  the  patient  can  state  within  an 
hour  or  less  the  exact  time  at  which  it  seized  him.  In  Volrulus  of  the  sigmoid 
flexure  the  invasion  is  usually  sudden,  but  commonly  less  so  than  in  internal 
strangulation.  In  Impacted  gall-sto?ie  the  attack  begins  with  uneasiness, 
increasing  steadily  in  a  few  hours  to  actual  pain.  In  Ohstruction  of  a  stricture 
of  the  small  intestine  the  invasion  is  much  like  that  of  impacted  gall-stone.  In 
Acute  intussusceptio?i  the  attack  is  usually  very  sudden.  In  all  the  Chronic 
obstructions  except  intussusception  the  symptoms  develop  gradually. 

3.  The  General  Condition  of  the  Patient. — In  Internal  strangulation, 
Volvulus,  and  Acute  there  is  usually  early  collapse,  with  a  small, 
quick  pulse,  and  a  subnormal  temperature.  Thirst  is  often  a  prominent 
symptom.  In  Impacted  gall-stone  and  Occluded  stricture  of  the  small  gut, 
collapse  is  not  marked.  In  the  Chronic  obstructions  there  is  no  shock  or 
collapse,  and  exhaustion  comes  on  gradually.  The  tongue  is  foul  in  all 
forms. 

4.  The  Character  of  the  Pain. — In  Internal  strangulation  it  is  most 
intense,  often  amounting  to  agony.  It  is  usually  referred  to  the  umbilical 
region.  In  Volrulus  of  the  sigmoid  flexure  it  is  less  intense  and  paroxysmal. 
Later  on  acute  tenderness  is  present  from  peritonitis.  In  Impacted  gall-stone 
the  pain  is  not  usually  severe,  sometimes  little  more  than  uneasiness.  In  Acute 
intussusception  the  pain  is  severe  and  paroxysmal,  often  causing  periodical 
screaming  in  children.  In  Chronic  obstruction  from  Stricture  of  the  cireat 
intestine  or  fccccd  accumulation  there  is  diffused  uneasiness,  and  after  a  time 
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paroxysms  of  .ii>;rii>iiig  pain  occur.  In  Ckronir  intussusception  there  is 
paroxysmal  griping  pain. 

5.  The  Character  of  the  Vomiting. — In  Inlernal  strangulation  the 
vomiting  sets  in  at  once,  is  very  frequent  and  profuse,  and  \  ery  soon  becomes 
stercoraceous.  In  Volvulus  of  the  great  intestinr  it  sets  in  later,  is  seldom 
profuse,  and  most  frequently  does  not  become  stercoraceous.  In  Tmpactod 
gall-stone  and  Occluded  stricture,  it  appears  early  and  gradually  increases  in 
frequency,  but  may  not  become  stercoraceous  for  many  days.  In  Acute 
intussusception  -^'omiting  is  often  not  a  very  prominent  symptom,  and  does  not 
become  ffeculent  for  some  days.  In  all  Chronic  obstructions  vomiting  is  long 
delayed,  moderate  in  amount,  and  does  not  become  faeculent  until  after  two  or 
three  weeks.  It  is  usually  kept  in  check  without  difficulty  by  proper  treat- 
ment and  feeding. 

Fteculent  vomiting,  though  one  of  the  most  characteristic  symptoms  of 
mechanical  obstruction  of  the  intestines,  is  occasionally  present  when 
apparently  no  such  condition  exists,  disappearing  after  a  time  under  the  in- 
fluence of  opium,  and,  as  above  stated,  in  some  varieties  of  actual  obstruction 
it  is  altogether  wanting. 

6.  The  Duration  and  Degree  of  Constipation. — In  Internal  strangnla- 
tion  and  Impacted  gall-stone  the  constipation  is  complete,  neither  fteces  nor 
flatus  passing,  nor,  except  in  a  few  cases  of  volvulus,  is  there  any  sense  of  a 
desire  to  go  to  stool.  In  Acute  intussusception  there  is  marked  tenesmus,  and 
blood  and  mucus,  sometimes  mixed  with  some  ftecal  matter,  are  discharged. 
In  these  cases  the  constipation  is  sudden  in  persons  previously  regular  in  their 
bowels,  and  there  is  a  sense  of  its  dependence  on  a  fixed  cause.  In  Volvvliis 
of  t/ie  sigmoid  flexure,  the  complete  arrest  of  flatus  and  ffeces  comes  on  suddenly, 
but  there  has  been  a  previous  history  of  chronic  constipation.  In  Clironir 
olstrurtion  from  stricture  the  constipation  is  complete,  but  is  gradually 
developed  as  an  aggravation  of  previous  partial  obstruction.  Unless  the 
stricture  be  in  the  rectum  there  is  rarely  any  tenesmus.  In  Fmcal  impaction 
the  constipation  is  not  always  complete,  flatus  occasionally  passing.  There  is 
usually  a  sense  of  a  desire  to  defecate.  In  Chronic  in  tussusception  constipation 
is  the  exception  ;  there  may  be  tenesmus  with  the  passage  of  blood  and  mucus, 
but  this  is  by  no  means  constant,  as  in  the  acute  form. 

7.  The  Physical  Examination  of  the  Belly. — (a.)  Inspection. — The 
chief  points  to  be  observed  are,  tlie  distension  of  the  abdomen,  the  form  it  has 
assumed,  the  appearance  of  coils  of  distended  gut,  and  peristaltic  movements. 

Distension  of  the  Abdomen. — In  Internal  st9 wigulat ion  it  vavelj  develops 
before  the  third  or  fourth  day,  and  is  seldom  extreme.  In  I  'olvulus  of  tlw 
great  intestine  it  appears  from  the  commencement,  and  forms  one  of  the  most 
marked  features  of  the  case.  It  may  be  so  great  as  to  interfere  with  respira- 
tion and  in  this  way  cause  death.  In  Impacted  gall-stone  distension  is  slight 
or  wanting,  and  the  same  is  the  case  in  Acute  intussusception. 

In  (J/ironic  obstruction  fvm  stricture  it  gradually  increases,  and  after  one  or 
two  weeks  may  become  excessive,  causing  much  distress.  In  Chronic  in- 
t^issuscej)tion  it  is  absent,  unless  the  obstruction  is  comijlete. 

The  Form  of  the  Abdomen. — When  the  obstruction  is  in  the  small  intes- 
tine and  acute,  the  distension  is  usually,  in  the  early  stages,  most  marked  in 
the  apigastric,  umbilical,  and  hypogastric  regions,  the  flanks  being  less  dis- 
tended.   In  obstructions  low  down  in  the  great  gut  the  distended  colon  on 
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each  side  tills  out  the  flanks,  giving  the  abdumeu  a  l)aiTel-sliape.  In  some 
cases  of  strangulation  by  a  band  or  internal  hernia,  the  abdomen  may  be 
irregularly  distended,  one  side  or  region  being  more  prominent  than  the  rest. 
'I'oo  much  importance  must  not  be  attached,  however,  to  the  form  of  the 
abdomen,  as  it  is  often  deceptive,  and  especially  when  the  distension  is  great. 
In  women  who  have  borne  children  there  is  always  great  prominence  in  the 
umbilical  and  hypogastric  regions,  whatever  the  cause  of  the  distension 
may  be. 

Coils  of  Intestine  visible  through  the  abdominal  walls  may  be 

observed,  when  the  patient  is  thin,  in  all  forms  of  obstruction  if  there  is  much 
distension.  In  InUirnal  sirangulation  this  symptom  occurs  late  if  at  all.  In 
\  'ul/'n/tiii  of  llir  iihjmdkl  flc.vuve  the  enormous  size  of  the  distended  gut  does  not 
suggest  a  coil  of  intestine.  In  Inipaded  gall-stone  and  Acute  intussuscej)tion, 
no  coils  are  visible  as  a  rule.  In  Stricture  of  the  small  'intestine,  as  the  gut  is 
already  dilated  and  hypertrophied,  the  coils  readily  become  visible  should 
obstruction  occur.  It  is  in  Chronic  ohstritction.  from  .stricture  of  the  great 
intestine,  and  in  chronic  intussusception,  that  the  distended  coils  of  small 
intestine  are  usually  most  distinctly  visible. 

Peristalsis  of  visible  coils  is  most  marked  in  i  liroiiic  ohstruclions  in  the 
great  intestine.  It  may  be  taken  as  evidence  that  the  gut  is  not  paralysed  by 
acute  peritonitis  :  but  beyond  this  it  is  of  no  great  value. 

(b.)  Percussion. — By  percussion  we  try  to  ascertain  the  condition  of  the 
<'olon.  In  the  normal  condition  the  different  notes  given  by  the  stomach, 
colon,  and  small  intestine,  usually  enable  us  to  determine  their  positions,  but  in 
the  distended  abdomen  the  evidence  thus  obtained  is  often  fallacious.  The 
stomach  is  always  concealed  by  the  distended  intestines.  If  the  small  intes- 
tines are  much  distended  their  note  becomes  indistinguishable  from  that  of  the 
colon.  Extreme  superficial  tympanitic  resonance,  uniform  in  note  and  con- 
cealing the  liver  dulness,  with  a  very  pointed  abdomen,  indicates  free  gas  in 
the  peritoneal  cavity  either  from  actual  or  impending  perforation.  Hyper- 
resonance  in  each  flank  is  usually  a  sign  of  a  distended  colon.  Dulness  in  the 
flanks,  disa])pcaring  on  turning  the  patient  on  one  side,  is  usually  evidence  of 
fluid,  and  may  indicate  that  peritonitis  is  commencing.  In  a  case  in  University 
College  Hospital  a  few  years  ago,  this  sign  was,  however,  found  to  be  dependent 
on  a  loaded  colon  with  a  long  meso-colon,  which  moved  out  of  the  flank  when 
the  patient  was  turned  to  the  opposite  side. 

(c.)  Manipulation. — By  manipulation  we  estimate  the  degree  of  tension 
and  the  presence  or  absence  of  tenderness  or  tumour.  In  Interned  strcmgu- 
lation,  it  is  very  rarely  that  localized  swelling  or  tenderness  can  be  recognised. 
In  Volvulus  of  the  sigmoid  flexure  tenderness  from  peritonitis  is  an  early 
symptom.  In  Inipacted  gall-stone  an  ill -defined  hardness  may  occasionally 
be  recognised,  probably  below  and  to  the  right  of  the  umbilicus.  In 
Iiilussusception,  whether  acute  or  chronic,  the  characteristic  sausage-like 
tumour  is  usually  to  be  found.  In  Chronic  ohstriiction  from  stricture  of  th,e 
■  great  intestine  a  tumour  may  be  felt  in  exceptional  cases,  but  much  more 
commonly  the  results  of  manipulation  are  purely  negative.  In  Fcecal 
Accumulation  the  mass  can  be  felt  and  its  putty-like  consistence  recognised. 
In  all  cases  as  soon  as  the  distension  becomes  excessive,  manipulation  is 
useless.  It  may  in  the  earlier  stages  be  much  facilitated  by  relaxing  the 
abdominal  walls  by  means  of  an  angesthetic. 
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8.  Examination  of  the  Rectum  should  never  be  omitted  ;  by  it  we  ascer- 
tain the  presence  of  strictures  within  reach  of  the  finger,  or  tumours  pressing 
on  the  rectum,  and  of  feecal  accumulations.  In  intussusception,  we  may  feel 
the  end  of  the  invaginated  intestine.  Those  whose  hands  are  small  enough  to 
pass  into  the  rectum — an  uncommon  condition  in  men — might  possibly  detect 
a  malignant  stricture  in  the  sigmoid  flexure. 

If  the  stricture  be  seated  at  the  upper  part  of  the  rectum,  it  may  be 
recognised  in  some  cases  by  a  careful  examination  of  the  bowel  with  bougies, 
but  this  mode  of  examination  is  rarely  of  any  value. 

Another  method  of  examination  often  employed  is  the  administration  of  the 
largest  possible  enema,  with  the  view  of  ascertaining  whether  the  obstruction 
is  low  down  in  the  great  gut.  This  is  very  fallacious,  as  the  abdominal  dis- 
tension is  often  so  great  that  even  when  the  whole  colon  is  free,  the  patient 
cannot  bear  the  injection  of  more  than  a  few  ounces  of  fluid. 

Treves  states  that  by  careful  auscultation  of  the  abdomen  during  the  ad- 
ministration of  an  enema  it  is  sometimes  possible  to  find  the  point  of 
obstruction.  If  the  colon  is  free,  the  fluid  may  be  heard  most  clearly  as  it 
enters  the  c£ecum. 

9.  The  Quantity  of  Urine. — It  is  frequently  stated  that  in  obstruction  high 
up  the  quantity  of  urine  secreted  is  diminished,  owing  to  the  lessened  extent 
of  intestinal  surface  capable  of  absorbing  liquids.  That  scanty  urine  is  com- 
monly met  with  in  these  cases  is  undoubted,  bat  this  is  probably  due  to  the  fact 
that  the  patient  vomits  all  the  liquid  he  takes. 

By  attention  to  the  foregoing  points,  there  may  be  no  great  difficulty  in 
coming  to  a  correct  opinion  as  to  whether  the  obstruction  is  in  the  large  or 
small  intestine.  It  may  also  be  borne  in  mind  that  with  the  exception  oT 
twists  of  the  colon  and  acute  intussusception,  all  acute  obstructions  are  seated 
in  the  small  intestine,  while  the  great  majority  of  chronic  are  in  the  large. 
Yet  cases  do  occur  in  which,  though  the  obstruction  be  seated  in  the  large 
intestine,  and  due  to  chronic  stricture,  the  symptoms  are  acute  probably 
from  twist  or  kinking  above  the  narrowed  part,  and  thus  errors  of 
diagnosis  will  occur  in  spite  of  every  precaution  the  Surgeon  may  take  to 
avoid  them. 

Treatment  or  Acute  Obstruction. — Although  it  is  a  comparatively  easy 
matter  to  indicate  the  treatment  which  should  be  adopted  for  the  relief  of  the 
different  varieties  of  acute  intestinal  obstruction  described  above,  it  is 
practically  impossible  to  lay  down  any  very  definite  rules  for  the  treatment  of 
a  case  in  which  the  sudden  onset  of  abdominal  symptoms  is  suggestive  of 
mechanical  obstruction,  but  in  which  the  character  of  the  symptoms  does  not 
allow  of  a  certain  diagnosis.  There  can  be  no  doubt  that  in  many  instances,  if 
the  exact  condition  could  be  accurately  determined,  the  right  treatment  would 
consist  in  resorting  at  once  to  abdominal  section  and  relieving  the  obstruction, 
and  that  medical  treatment  would  be  of  as  little  use  as  in  the  treatment  of  an 
ordinary  case  of  strangulated  hernia.  The  difi'erential  diagnosis  of  the 
various  forms  of  intestinal  obstruction  is  attended  with  so  much  difficulty,  and 
the  similarity  of  the  symptoms  caused  by  other  conditions  is  often  so  close  that 
the  greatest  care  is  necessary  in  deciding  between  treatment  by  medical  means 
and  treatment  by  operation. 

If  a  case  has  been  seen  immediately  after  the  onset  of  the  symptoms,  and  if 
on  examination  no  cause  of  intestinal  obstruction  can  be  detected,  the  patient 
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must  be  closely  watched  and  the  effects  of  simple  medical  treatment  noted. 
He  should  at  once  be  confined  to  the  recumbent  position  and  the  administration 
of  food  by  the  mouth  stopped.  Under  no  circumstances  should  purgatives  of 
any  kind  be  given,  for  if  any  cause  of  mechanical  obstruction  exists  they  can 
have  no  influence  over  it,  and  their  only  effect  will  be  to  increase  the  pain  and 
vomiting'  and  exhaust  the  patient.  The  only  drug  which  is  likely  to  be  of 
any  service  is  opium.  This  should  be  given  in  such  quantity  as  to  relieve  the 
pain.  If  there  is  no  vomiting  a  grain  of  solid  opium  may  be  administered 
by  the  mouth,  but  if,  as  so  often  happens,  the  patient  has  vomited  almost 
immediately  after  the  onset  of  the  pain,  morphia  should  be  given  hypodermi- 
cally.  Thirst  may  be  relieved  by  sucking  ice  in  very  small  quantity,  or  by 
sips  of  hot  water. 

Upon  the  course  of  the  symptoms  during  the  few  hours  after  this  treatment 
has  been  adopted  the  Surgeon  will  decide  whether  or  not  he  has  to  deal  with  a 
case  of  true  intestinal  obstruction.  He  must  avoid  the  serious  mistake  of 
regarding  the  case  favoui'ably  because  the  urgent  symptoms  are  relieved  by 
absolute  rest,  the  avoidance  of  food,  and  the  administration  of  opium.  In 
too  many  cases  operative  interference  has  been  postponed  until  it  has  been 
undertaken  as  a  last  resource,  and  many  valuable  days  have  been  allowed  to 
slip  away  whilst  the  serious  nature  of  the  case  has  been  masked  by  repeated 
doses  of  opium. 

It  is  undoubtedly  true  that  apparently  desperate  cases  occasionally  recover 
under  the  treatment  by  opium,  but  this  should  not  induce  the  Sui'geon  to  delay 
operation  if  the  symptoms  are  such  as  to  justify  the  diagnosis  of  internal 
strangulation  or  some  other  form  of  mechanical  obstruction.  The  chances  of 
success  are  as  much  influenced  by  delay  in  such  cases  as  if  the  strangulation 
existed  in  an  external  hernia  (p.  8-40),  and,  indeed,  more  so,  for  in  all  cases 
a  varying  degree  of  peritonitis  sooner  or  later  occurs,  whilst  the  increasing 
distension  of  the  intestines  adds  to  the  difficulty  and  therefore  to  the  danger 
of  the  operation. 

It  remains  to  be  considered  whether  any  methods  of  treatment,  other  thai;i 
operation,  hold  out  sufficient  hope  of  affording  relief  in  acute  intestinal 
obstruction  to  justify  the  Surgeon  in  delaying  operation  in  order  that  he 
may  employ  them.  With  regard  to  cnemata  it  may  be  stated  that  in  all 
acute  obstructions,  except  intussusception,  they  appear  to  be  jierfecfcly  useless 
and  to  aggravate  the  patient's  sufferings.  In  the  same  way  the  application  of 
ice  to  the  abdomen  and  the  employment  of  electricitij  can  hardly  be  productive 
of  anything  but  harm.  It  seems  scarcely  reasonable  to  endeavour  to  relieve  the 
obstruction  at  one  time  by  arresting  the  peristaltic  movements  with  morphia, 
and  at  another  by  stimulating  them  with  electricity,  and  it  may  fairly  be 
assumed  that  cases  of  supposed  obstruction,  which  have  been  relieved  by 
electricity,  were  due  to  fascal  accumulation  from  paralysis  of  the  muscular 
coat.  The  administration  of  metallic  mercurij  in  large  quantities,  with  the 
view  of  overcoming  the  obstruction  by  its  weight,  is  an  ancient  and  barbarous 
treatment  which  cannot  be  of  any  use  in  genuine  obstruction. 

Inrcrsion  of  the  /lal/ent,  with  Dicissage  of  the  abdomen,  is  an  ancient  mode  of 
treatment  which  has  been  employed  with  some  success,  and  has  recently  been 
strongly  supported  by  Hutchinson,  who  recommends  that  "  abdominal  taxis  " 
be  carried  out  as  follows  : — The  bladder  and  rectum  leaving  been  emptied, 
and  the  patient  brought  fully  under  the  influence  of  an  ansesthetic,  the 
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Surgeon  forcibly  and  repeatedly  kneads  the  abdomen,  pressing  its  contents 
vigorously  upwards,  downwards,  and  from  side  to  side.  The  patient  is  then 
held  up  in  the  prone  position  by  four  men,  and  shaken  backwards  and  forwards. 
He  is  next  held  feet  uppermost,  and  shaken  upwards  and  downwards,  and 
copious  enemata  are  given  in  the  inverted  position.  Hutchinson  recommends 
that  the  whole  proceeding  be  carried  out  in  an  energetic  manner  for  not  less 
than  half  or  three-quarters  of  an  hour.  In  a  case  at  University  College  Hos- 
pital, of  extremely  acute  obstruction  with  violent  stercoraceous  vomiting, 
treatment  of  this  kind  was  immediately  successful  ;  as  the  patient  was  inverted 
there  was  a  loud  gurgle,  and  a  feeling  like  the  reduction  of  a  large  hernia  was 
perceived  by  the  hand  on  the  abdomen.  I  have  also  seen  a  case  of  obturator 
hernia — unrecognised  during  life — in  which  at  the  post-morlem  examination  it 
seemed  probable  that  inversion  and  shaking  would  have  eflFected  reduction  and 
so  saved  the  patient.  Hutchinson  states  that  during  twenty  years'  experience 
at  the  London  Hospital  he  only  opened  the  abdomen  once  for  intestinal 
obstruction,  and  that  for  intussusception,  and  he  could  not  remember  a  case 
in  which  the  post-mortem  made  him  regret  not  having  operated.  In  the  light 
of  such  facts  the  advisability  of  adopting  this  treatment  in  suitable  cases,  viz., 
in  which  the  symptoms  point  strongly  to  strangulation  by  a  band  or  internal 
hernia,  and  when  there  is  no  abdominal  distension  and  no  signs  of  peritonitis, 
must  be  considered.  Seeing,  however,  how  misleading  the  symptoms  often 
are  in  these  difficult  cases,  the  majority  of  Surgeons  will  not  regard  inversion 
and  abdominal  taxis  with  sufficient  favour  to  feel  justified  in  delaying  operation 
in  order  that  they  may  adopt  them. 

Puncture  of  the  Inlestinef;  with  a  trochar  or  the  aspirator  has  been  adopted 
in  cases  of  great  distension.  This  treatment  is  not  free  from  risk,  and  has  so 
rarely  given  more  than  temporary  relief  that  it  should  not  be  adopted. 

To  sum  up,  therefore  :  As  soon  as  the  Surgeon  has  made  up  his  mind  that 
the  case  before  him  is  one  of  acute  intestinal  obstruction  due  to  some  mechani- 
cal cause,  the  sooner  he  performs  laparotomy  the  greater  may  be  his  hope 
of  saving  the  patient. 

It  will  be  convenient  in  the  first  place  to  describe  the  operation  as  it  is 
performed  as  an  exploratory  measure  in  a  doubtful  case,  and  subsequently  to 
consider  the  appropriate  treatment  for  the  different  conditions  which  may  be 
met  with. 

Operations  for  Intestinal  Obstruction. — -Unless  the  patient's  condi- 
tion is  so  grave  as  to  forbid  a  necessarily  severe  operation,  laparotomy  should 
be  performed.  All  the  rules  already  laid  down  for  abdominal  operations  in 
general  must  be  attended  to  (p.  819).  After  the  anesthetic  has  been  ad- 
ministered, the  bladder  should  be  emptied,  and  if  there  has  been  stercoraceous 
vomiting,  it  may  be  advisable  to  pass  a  tube  into  the  stomach,  and  wash  it 
out  with  hot  water.  The  incision  should  be  made  in  the  middle  line  below 
the  umbilicus,  and  should  be  long  enough  readily  to  admit  three  fingers. 
"When  the  peritoneum  is  reached,  all  bleeding  must  be  carefully  arrested,  and 
the  peritoneum  divided  in  the  whole  length  of  the  incision.  In  opening  the 
peritoneum,  it  is  very  easy  to  wound  the  distended  intestine  beneath  ;  this  is 
best  avoided  by  Tait's  suggestion  of  holding  forward  the  membrane  with  two 
pairs  of  forceps  and  dividing  the  fold  between  them.  The  Surgeon  now 
proceeds  to  search  fo*  the  cause  of  the  obstruction. 

This  must,  if  possible,  be  done  without  allowing  a  free  protrusion  of  the 
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intestines  from  the  abdominal  cavity.  Three  lingers  of  the  right  hand  should 
be  introduced,  and  the  inner  aspect  of  the  umbilical,  inguinal,  femoral  and 
obturator  rings  explored,  and  thus  a  small  hernia,  if  present  at  either  of  these 
positions,  detected.  If  nothing  is  found  in  this  way,  the  plan  which  is  usually 
adopted  is  as  follows  :  The  fingers  are  passed  to  the  region  of  the  cfecum 
and  its  condition  determined.  If  it  be  distended,  it  proves  that  the  ob- 
struction is  in  the  large  intestine,  and  the  fingers  should  explore  the  sigmoid 
flexure,  where  possibly  the  cause  of  obstruction  may  be  found,  or  if  the  gut 
is  empty  it  must  be  traced  upwards.  If  the  CEecum  be  collapsed,  it  proves 
that  the  obstruction  is  in  the  small  intestine,  and  at  the  same  time  a  tumour 
or  intussusception  might  be  felt  at  the  ileo-caecal  valve,  a  gall-stone  in  the 
lower  part  of  the  ileum,  or  a  constricting  liand  at  the  brim  of  the  pelvis. 
If,  however,  no  such  cause  be  found,  the  Surgeon  should  try  to  find  the 
collapsed  coils  of  gut  below  the  obstruction,  which,  as  Hulke  showed,  often 
lie  in  the  pelvis,  and  he  should  follow  them  up  until  the  obstruction  is 
reached. 

(-vreig  Smith  recommends  a  procedure  somewhat  different  from  that  above 
described.  Before  introducing  the  hand,  he  advises  that  the  coils  of  intestine 
which  present  at  the  wound  should  be  carefully  inspected  by  gently  turning 
them  first  in  one  direction  and  then  in  another.  Choosing  the  most  dilated 
coil,  this  is  "followed  in  the  direction  of  increasing  distension  and  congestion," 
which,  according  to  Greig  Smith,  will  certainly  lead  to  the  obstruction.  Only 
two  fingers  need  be  used  for  this  manipulation. 

If  by  these  various  means  the  cause  of  the  obstruction  is  still  undiscovered, 
some  of  the  distended  coils  of  intestine  must  be  allowed  to  escape  and  carefully 
protected  with  soft  towels  wrung  out  in  warm  carbolic  lotion  (1  in  40).  The 
hand  is  then  introduced  for  further  examination,  as  only  in  this  way,  as  Treves 
has  shown,  may  some  foi'ms  of  internal  hernia,  such  as  that  into  the  foramen 
of  Winslow,  be  detected.  The  special  treatment  of  the  different  varieties  of 
obstruction  will  be  considered  separately. 

After  the  obstruction,  whatever  maybe  its  nature,  isi'emoved,  the  intestines, 
if  not  much  distended,  must  be  returned,  and  the  wound  closed  and  dressed  as 
described  at  p.  820. 

It  has  been  very  rightly  urged  that  abdominal  distension  is  in  itself  a 
serious  symptom  ;  it  is  a  powerful  cause  of  shock,  and  by  inducing  paralysis 
of  the  bowel,  it  is  often  not  relieved  although  the  mechanical  obstruction  has 
been  overcome.  Most  Surgeons  will  therefore  agree  with  Greig  Smith  "  that 
no  operation  for  intestinal  obstruction  is  properly  completed  if  the  patient 
leaves  the  operating  table  with  a  greatly  distended  abdomen." 

He  recommends  the  following  treatment  iu  cases  of  marked  distension : 
The  operation  is  completed  as  far  as  the  introduction  of  the  stitches  whilst 
the  patient  is  under  the  influence  of  the  anaesthetic  ;  the  patient  is  then 
allowed  to  recover  consciousness.  A  loop  of  distended  bowel  is  drawn  out  of 
the  wound,  and  an  incision  made  into  it  transversely  to  its  long  axis  at  a 
point  most  distant  from  the  mesentery.  The  bowel  is  protected  with  warm 
flat  sponges,  and  the  contents  allowed  to  escape  into  a  suitable  vessel  through 
an  india-rubber  tube  passed  into  the  opening.  The  sides  of  the  abdomen  are 
gently  kneaded  by  an  assistant  to  favour  the  escape  of  the  intestinal  contents. 
At  least  half  an  hour  will  be  occupied  in  this  procedure  ;  and  then,  when  the 
distension  is  thoroughly  relieved,  the  incision  in  the  bowel  is  sutured,  and  the 
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latter,  after  being  cleaned,  is  returned.  Finally,  the  sutures  in  the  abdominal 
wall,  which  are  already  in  situ,  are  tied. 

After  the  operation,  the  abdomen  must  be  well  supported  by  a  bandage,  and 
the  knees  must  be  bent  over  a  pillow.  Opium  must  be  continuously  adminis- 
tered, and  nothing  but  ice  and  barley-water  allowed  for  twenty-four  to  forty- 
eight  hours.  Rectal  feeding  is  sometimes  necessary,  and  if  there  is  much 
collapse,  rectal  injections  of  hot  water  have  been  found  useful. 

It  sometimes  happens  that  the  patient's  condition  is  so  critical  that  the 
operation  of  laparotomy  as  above  described  is  contra-indicated.  Under  these 
circumstances,  enterotomy  should  be  performed.  This  consists  essentially  in 
opening  the  first  loop  of  distended  bowel  which  presents  itself  on  making  a 
small  opening  into  the  abdomen.  The  incision  may  be  made,  as  originally 
recommended  by  Nekton,  in  the  right  iliac  region,  but  more  often  a  short 
incision  is  made  in  the  middle  line  below  the  umbilicus.  The  first  piece  of 
distended  gut  that  appears  is  attached  to  the  edges  of  the  wound  with  sutures, 
and  opened  by  a  small  incision.  Although  this  treatment  can  only  be  regarded 
as  intended  to  relieve  urgent  symptoms,  it  has  in  some  instances  been  followed 
by  permanent  relief.  In  the  very  urgent  cases  in  which  enterotomy  is  indi- 
cated, no  general  anaesthetic  should  be  used,  but,  if  necessary,  cocaine  may  be 
injected  at  the  seat  of  the  incision  as  advised  by  (Ireig  Smith. 

Special  Treatment  of  the  different  varieties  of  Acute  Intestinal 
Obstruction. — In  cases  of  internal  strangulation,  the  constricting  band 
should,  if  possible,  be  freely  removed  between  two  ligatures ;  if  the  constriction 
is  produced  by  a  patent  Meckel's  diverticulum,  or  the  vermiform  appendix, 
the  gut  may  be  simply  released,  and  if  the  constricting  tube  be  removed,  its 
end  must  be  closed  with  Lembert's  sutures,  or  by  a  single  ligature,  if  it  is 
small.  When  the  gut  is  strangulated  through  an  aperture,  this  may  need  to 
be  enlarged  before  reduction  is  possible,  and  it  should  then,  if  circumstances 
permit,  be  closed  by  one  or  more  sutures. 

If  volvulus  of  the  sigtnoid  flmure  can  be  definitely  diagnosed,  it  is  probable 
that  the  best  treatment  consists  in  performing  left  lumbar  colotomy,  as  there 
is  not  much  hope  of  reducing  the  volvulus  by  abdominal  section.  If,  how- 
ever, the  nature  of  the  case  has  only  been  discovered  by  means  of  an  explora- 
tory laparotomy,  reduction  should  be  attempted,  and  has  in  rare  instances  been 
successfully  accomplished  in  volvulus  of  the  sigmoid  flexure,  cgecum,  and 
small  intestine.  If  necessary,  the  distended  coil  of  intestine  may  be  emptied 
by  an  incision,  and  further  attempts  made  to  undo  the  twist.  If  this  be  found 
impossible,  a  loop  of  distended  intestine  above  the  obstruction  should  be 
drawn  into  the  wound,  and  enterotomy  performed. 

If  a  gall-stone  be  found,  an  attempt  may  be  made  to  push  it  on  into  the 
large  intestine,  as  has  been  successfully  done  by  Glutton.  FaiUng  this,  the 
stone  should  be  cut  out  by  a  longitudinal  incision  in  the  gut ;  if  the  latter 
appear  healthy  the  incision  may  be  made  directly  over  the  stone,  but  if  the 
gut  be  damaged  the  incision  should  be  made  in  the  dilated  part  above.  The 
incision  in  the  gut  is  closed  with  sutures  in  the  ordinary  way.  Removal  of 
the  stone  by  an  incision  is  probably  safer  than  attempting  to  break  it  up  by 
puncture  with  a  fine  needle  as  has  been  suggested. 

If  the  case  be  one  of  stricture  of  the  small  intestine,  which  has  suddenly 
become  blocked,  an  artificial  anus  should  be  made  above  the  obstruction,  or 
intestinal  anastomosis  performed  (p.  924).    The  conditions  are  usually  too 
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unfavourable  to  allow  immediate  reaction  of  the  strictured  portion,  but  this 
may  be  attempted  as  a  secondary  operation. 

Treatment  of  Intussusception. — There  can  be  little  doubt  that  spon- 
taneous reduction  occurs  in  many  of  the  slighter  casfes  of  intussusception,  but 
when  the  disease  is  fully  developed  the  only  possible  mode  of  natural  cure  is 
by  gangrene  of  the  intussusception  and  its  subsequent  separation  and  ex- 
pulsion. This  mode  of  cure  does  not  occur  in  more  than  a  quarter  of  all 
cases.  In  children  under  10  years  of  age,  in  whom  50  per  cent,  of  all  cases 
occur,  recovery  by  separation  of  the  intussusception  is  very  rare,  certainly  not 
happening  once  in  twenty  cases.  Under  two  years  of  age  it  occurs  in  less 
than  '2,  per  cent.  In  these  cases,  therefore,  unless  the  invagination  be  reduced 
by  mechanical  means,  death  is  almost  inevitable. 

In  all  cases,  as  soon  as  the  diagnosis  is  made,  small  doses  of  opium  should 
be  given  to  arrest  peristaltic  movement  and  thus  to  prevent  the  increase  of 
the  invagination.  Injection  should  then  be  tried  without  delay.  In  order 
to  do  this  the  patient  must  be  put  fully  under  the  influence  of  chloroform  to 
prevent  straining  and  to  relax  spasm  in  the  bowel.  Air  or  water  may  be 
injected  by  means  of  a  common  Higginson's  syringe,  the  anas  being  caulked 
around  the  tube  with  wet  wool ;  or  when  fluid  injections  are  used  they  may 
be  allowed  to  flow  in  through  a  tube  attached  to  a  vessel  which  is  raised  about 
three  feet  above  the  level  of  the  patient's  body. 

Care  must  be  taken  not  to  use  too  much  force  or  to  carry  the  distension  too 
far,  as  serious  injury  to  the  intestine  has  been  known  to  result.  At  the  same 
time  the  tumour  should  be  grasped  if  possible  through  the  relaxed  abdominal 
walls  and  gently  manipulated,  as  this  seems  in  some  cases  to  aid  in  reduction. 
In  a  case  recently  in  University  College  Hospital,  reduction  was  in  fact 
effected  by  manipulation  alone  through  the  thin  abdominal  walls  of  a  young 
child.  As  the  inflation  proceeds  the  tumour  will  be  felt  gradually  to  move 
in  the  direction  of  the  caecum,  and  at  last  to  disappear,  leaving  perhaps  a 
sense  of  fulness  behind  it  due  to  the  swollen  state  of  the  gut.  Injection  has 
been  successful  in  a  large  number  of  recorded  cases,  especially  in  infants.  It 
can  evidently  be  of  use  only  in  the  ileo-caecal  and  colic  varieties.  In  a  case 
under  my  care  in  a  child  aged  teu  years,  the  patient  not  being  ansesthetized 
felt  "  as  if  a  bone  broke  "  in  the  abdomen  as  the  reduction  took  place.  If 
injection  fails  after  a  proper  trial,  little  will  be  gained  by  repeating  it. 

The  changes  of  spontaneous  cure  are  so  small  that,  if  injection  has  failed, 
laparotomy  should  be  performed  and  an  attempt  made  to  reduce  the  invagina- 
tion. This  operation  was  first  suggested  by  Nuck,  and  has  been  successfully 
performed  in  a  considerable  number  of  cases.  The  usual  median  incision 
should  be  made  and  the  intussusception  drawn  well  up  into  view,  so  that  its 
condition  may  be  seen. 

Reduction  must  be  attempted  by  a  process  of  kneading  and  drawing  down 
the  sheath,  rather  than  by  forcibly  attempting  to  drag  out  the  entering  tube, 
if  reduction  is  impossible,  the  Surgeon  has  three  courses  open  to  him  :  1.  To 
open  the  bowel  above  the  intussusception  and  leave  the  latter  untouched  ; 
2.  To  excise  the  intussusception  and  stitch  the  ends  of  the  bowel  into  the 
wound,  thus  making  an  artificial  anus  to  be  subsequently  dealt  with  if 
recovery  follow  ;  o.  To  excise  the  intussusception  and  suture  together  the 
ends  of  the  bowel.  The  first  method  is,  as  a  rule,  the  only  one  available,  on 
account  of  the  patient's  condition  and  the  extent  of  the  invagination.  The 
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second  course  is  the  best  to  pursue  if  the  patient's  condition  is  favourable  and 
the  intussusception  small.  The  last  method  involves  too  long  an  operation  to 
render  its  employment  often  practicable  in  the  acute  forms  of  intussusception. 
Senn's  method  of  intestin'al  anastomosis  (p.  924)  has,  however,  been  success- 
fully adopted,  and  Barker  has  suggested  that  in  suitable  cases  it  might  be 
possible  to  excise  the  intussusceptum  through  an  incision  in  the  sheath  after 
placing  a  row  of  sutures  round  the  neck  of  the  invagination. 

Results  of  Operation  for  Acute  Intestinal  Obstruction. — Farquhar 
Curtis  has  collected  ;j28  cases  of  laparotomy  for  acute  intestinal  obstruction 
performed  between  1873  and  1888.  Of  these  102  recovered  and  226  died, 
giving  a  total  mortality  of  68'9  per  cent.  It  is  very  important  to  note  that 
of  the  fatal  cases  101  were  in  a  desperate  condition  before  the  operation,  and 
in  41  peritonitis  or  gangrene  of  the  bowel  existed.  These  figures  show  clearly 
the  large  share  which  delay  takes  in  causing  the  high  mortality.  That  the 
death  rate  is  also  largely  Influenced  by  the  length  of  the  operation  is  also 
shown  by  the  same  statistics.  According  as  simple  relief  of  the  obstruction, 
the  formation  of  an  artificial  anus,  or  resection  of  intestine  and  suture  was 
practised,  the  mortality  was  .5n'4,  (!(;,  and  86  per  cent,  respectively.  The 
mortality  is  also  considerably  influenced  by  the  nature  of  the  obstruction  : 
thus  in  strangulation  by  bands  or  apertures  it  appears  to  be  about  60  per  cent., 
in  acute  intussusception  76  per  cent.,  and  in  volvulus  82  per  cent. 

Treatment  of  Chronic  Intestinal  Obstruction. — As  before  stated, 
this  most  commonly  arises  from  fajcal  impaction,  the  compression  of  the  large 
intestine  by  a  tumour,  or  its  narrowing  by  a  stricture  much  more  rarely  it 
results  from  chronic  intussusception. 

Fcecal  impadion  is  most  common  in  elderly  women.  AVhen  it  is  suspected, 
the  rectum  should  be  explored,  and  if  it  be  found  to  be  blocked  up  by  a 
rounded  mass  of  indurated  and  impacted  f^ces,  the  Surgeon  must  condescend 
to  undertake  the  duties  of  the  nightman,  and  empty  the  human  cloaca  of  its 
fetid  accumulations.  This  is  best  done  by  auBesthetizing  the  patient,  then 
dilating  the  sphincter  ani  with  the  fingers,  breaking  down  the  indurated  mass 
with  a  spoon  or  lithotomy  scoop,  and  washing  it  away  by  copious  enemata. 

In  chrome  inhissuscepUon  injection  is  seldom  of  much  use,  and  laparotomy 
gives  the  best  chance  of  life.  The  operation  has  been  successfully  performed 
by  Howse  and  others. 

If  the  obstruction  arise  from  the  gradual  compression  of  the  rectum  by  an 
intra2Jelvic  tumour,  or  from  malignant  or  simple  stricture  of  the  great  intestine, 
purgatives  will  be  worse  than  useless  ;  they  will  irritate,  will  often  induce 
vomiting,  and  will  always  considerably  increase  the  patient's  distress,  and 
should  not  be  repeated.  The  patient  should  be  kept  quiet  in  bed.  His  diet 
must  be  limited  to  the  smallest  amount,  and  must  be  exclusively  liquid. 
Arrowroot  or  ground-rice  cooked  with  water,  with  the  addition  of  a  little 
brandy  or  wine,  may  be  given  ;  mutton  or  chicken  broth  being  occasionally 
allowed  as  a  change.  Milk  is  usually  found  to  aggravate  the  symptoms,  but 
sometimes  is  taken  easily,  in  small  quantities,  with  soda-water.  Enemata 
may  be  fairly  tried,  but  if  they  do  not  soon  overcome  the  obstruction  nothing 
is  gained  by  persistently  annoying  the  patient  with  them.  In  some  cases  the 
introduction  of  a  long  rectal  tube,  and  the  administration  of  an  injection,  in 
this  way  may  bring  about  relief.  If  the  stricture  is  within  reach,  a  catheter 
can  sometimes  be  introduced  through  it,  by  means  of  which  a  large  olive-oil 
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enema  maybe  administered,  and  in  this  way  the  obstruction  maybe  overcome. 
If  these  means  do  not  succeed,  opium  may  be  administered,  and  sometimes 
after  some  weeks,  the  obstruction  may  give  way.  H.  0.  Thomas,  who  paid 
considerable  attention  to  this  subject,  states  that  this  frequently  occurred  in 
liis  practice,  aud  that  he  was  able  to  prevent  the  early  return  of  the  obstruc- 
tion by  keeping  the  patient  on  the  restricted  diet  already  mentioned. 

Although  this  simple  treatment  is  often  successful  and  affords  at  least  tem- 
porary relief,  operative  interference  is  required  in  many  cases  of  chronic  intes- 
tinal obstruction.  Leaving  out  of  consideration  the  comparatively  rare  cases 
of  chronic  intussusception,  the  probal)ilities  are  that  the  obstruction  is  due  to 
a  stricture  of  the  large  intestine.  Theoretically  the  ideal  treatment  of  such  a 
case  would  be  to  perform  laparotomy  aud,  if  a  stricture  of  the  large  intestine 
))e  found,  to  excise  the  diseased  portion  of  the  bowel  and  sftture  together  the 
upper  and  lower  ends.  Such  an  operation  hardly  comes  within  the  bounds  of 
practicability  when  actual  obstruction  is  present,  although  it  may,  in  suitable 
cases,  be  undertaken  subsequently,  after  the  obstruction  has  been  relieved  by 
simpler  means  (see  Chapter  LIII.).  Practically  the  treatment  usually  adopted 
consists  in  opening  the  large  intestine  above  the  obstruction  {colntomy) ,  but  au 
altei'native  method  in  some  cases  consists  in  establishing  a  communication 
between  some  part  of  the  bowel  above  the  obstruction  and  that  below,  as 
suggested  by  Senn  {intestinal  anastomosis). 

Colotomy. — The  operation  required  to  give  exit  to  the  intestinal  contents 
is  of  two  kinds.  In  one  the  intestine  is  opened  by  an  incision  opening  the 
peritoneum  through  the  abdominal  wall,  usually  in  the  left  iliac  fossa.  In  the 
other  it  is  opened  in  the  loin  by  cutting  between  the  layers  of  the  meso-colon, 
being  thus  exposed  where  it  is  uncovered  by  peritoneum. 

Colotomy  may  be  required  for  the  following  conditions  : — 

1.  Intestinal  obstruction  below  the  descending  colon. 

2.  Volvulus  of  the  sigmoid  flexure. 

3.  Intense  pain  in  defsBcation,  in  ulcerated  cancer  of  the  large  intestine 
or  rectum. 

4.  Cancerous  fistula  between  the  rectum  and  bladder.  ' 
ij.  Congenital  absence  of  the  rectum. 

It  will  be  convenient  to  describe  the  two  methods  usually  adopted  and  thea 
to  consider  their  relative  advantages. 

Inguinal  Colotomy. — This  operation,  which  is  often  known  as  "  Liltres 
Operation,'''  after  the  Surgeon  who  proposed  in  1710  that  in  these  cases  the 
sigmoid  flexure  of  the  colon  should  be  opened  in  the  left  iliac  region.  It  was 
not,  however,  until  177(i  that  any  operation  of  the  kind  was  performed,  when 
Pillore  of  Rouen  was  the  first  to  make  an  artificial  anus  in  the  adult,  for  relief 
of  retention  of  faeces  ;  this  he  did,  not  according  to  Littre's  method,  but  by 
opening  the  cscum  in  the  right  iliac  region.  Fine,  of  Geneva,  in  1797,  opened 
the  transverse  colon  in  the  umbilical  region,  in  a  case  of  retention  of  faices 
produced  by  a  "  scirrhus  "  of  the  upper  part  of  the  rectum.  Of  late  years  the 
operation  has  been  extensively  practised,  and  various  improvements  suggested 
by  Harrison  Cripps,  H.  W.  AUingbam,  Maydl  and  others. 

Inguinal  colotomy  may  conveniently  be  performed  by  the  following  method, 
which  in  most  respects  is  identical  with  that  recommended  by  Cripps.  An 
imaginary  line  is  drawn  from  the  umbilit-us  to  the  anterior  superior  spine  of 
the  left  ihum,  and  an  incision  two  aud  a  half  inches  long  is  made,  crossing 
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this  line  at  right  angles  an  inch  and  a  half  from  the  spinous  process  and  oemg 
half  above  the  line  and  half  below  it.  The  layers  of  the  abdominal  wall, 
including  the  peritoneum,  are  divided  in  the  usual  way.  If  the  distended 
sigmoid  flexure  does  not  at  once  present  in  the  wound,  the  small  intestine  or 
omentum  must  be  pushed  aside  and  the  colon — recognised  by  its  longitudinal 
muscular  bands  and  appendices  epiploicte — sought  for.  When  found,  the 
gut  is  drawn  gently  downwards  so  that  the  opening  may  be  made  as  high  as 
possible  with  the  object  of  preventing  subsequent  prolapse.  Two  supporting 
sutures  of  silk  are  next  passed  through  the  longitudinal  muscular  band 
opposite  the  mesentery  at  a  distance  of  two  inches  from  each  other.  These 
are  left  long,  and  serve  to  steady  the  bowel  whilst  it  is  being  attached  to  the 
skin.  This  is  done  by  means  of  fine  silk  sutures,  which  include  the  edge  of 
the  skin  and  the  serous  and  muscular  coats  of  the  bowel.  About  six  of  these 
will  be  required  on  each  side  ;  they  should  all  be  inserted  before  any  are  tied, 
and  the  part  of  the  bowel  which  is  left  exposed  should  include  about  two- 
thirds  of  its  circumference.  Finally,  one  or  more  sutures  may  be  required 
in  order  to  bring  together  the  angles  of  the  skin  incision.  If  the  case  is  not 
urgent  an  antiseptic  dressing  is  applied,  a  piece  of  protective  being  placed 
over  the  exposed  bowel,  and  on  the  fifth  or  sixth  day  the  latter  is  opened  by 
cutting  out  a  small  elliptical  piece  of  its  wall. 

In  an  urgent  case,  when  the  bowel  needs  to  be  opened  at  once,  especial  care 
must  be  taken  in  the  process  of  suturing. 

It  is  very  important  that,  after  the  bowel  is  opened,  a  prominent  spur 
(p.  858)  should  separate  the  upper  and  lower  openings  ;  this  serves  to  direct 
the  contents  out  through  the  artificial  anus,  and  prevents  them  passing 
onwards  into  the  bowel  between  the  opening  and  the  obstruction.  To  insure 
the  formation  of  such  a  spur,  several  devices  have  been  suggested.  The  most 
simple  consists  in  drawing  out  the  bowel  until  its  mesentery  is  exposed,  and 
transfixing  the  latter  with  a  piece  of  glass  rod,  which  is  left  restmg  on  the 
abdominal  wall.  Instead  of  the  rod,  a  suture  may  be  passed  through  the 
mesentery  and  the  skin  on  either  side  of  the  incision. 

The  suggestion  to  divide  the  bowel  completely,  close  the  lower  end,  and 
suture  the  upper  into  the  opening  in  the  parietes,  cannot  be  recommended. 
It  gi'eatly  increases  the  severity  of  the  operation,  and  is  likely  to  be  followed 
by  trouble  from  accumulation  of  discharges  above  the  stricture. 

Lumbar  Colotomy. — In  order  to  avoid  wounding  the  peritoneum,  Callisen, 
of  Copenhagen,  in  1796,  proposed  opening  the  colon  from  behind,  in  the  left 
lumbar  region,  where  it  is  not  covered  by  peritoneum.  He  once  attempted 
tliis  operation  on  the  dead  body  of  a  child  ;  but,  failing  to  reach  the  intestine 
without  wounding  the  serous  membrane,  he  seems  to  have  abandoned  all 
further  idea  of  it.  The  operation  was,  however,  subsequently  practised  and 
perfected  by  Amussat,  and  is  frequently  known  as  "  Amussafs  Operation.'''' 
It  affords  an  admirable  illustration  of  the  important  practical  application  of 
an  apparently  trivial  anatomical  fact,  viz.,  the  relation  of  the  layers  of  the 
meso-colon  to  the  descending  colon. 

Amussat,  when  he  was  attending  the  celebrated  Broussais  for  cancer  of  the 
rectum,  of  which  he  ultimately  died,  was  led  to  reflect  on  the  resources  that 
Surgery  offers  in  similar  cases  ;  and  after  making  some  experiments  on  the 
dead  body,  he  became  convinced  that  the  operation  proposed  by  Callisen,  if 
somewhat  modified,  was  not  only  practicable,  but  safe.    He  soon  had  an  op- 
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porfcunity  of  putting  this  opinion  to  the  test  of  actual  practice  in  1839,  in  a 
private  case,  at  which  he  kindly  invited  me,  then  a  student  in  Paris,  to  be 
present.    The  opei'ation  was  perfectly  succes=:ful. 

Lumbar  Colotomy  may  be  performed  as  follows  :  If  the  operation  is  to  be 
performed  in  the  ordinary  situation  on  the  left  side,  the  patient  must  be  placed 
on  his  right  side,  with  a  firm  folded  pillow  beneath  the  flank,  so  that  the  body 
may  be  slightly  curved  to  the  right,  and  the  space  between  the  last  rib  and 
the  crest  of  the  ilium  on  the  left  side  made  as  wide  as  possible.  The  Surgeon 
then  measures  from  the  anterior  superior  to  the  posterior  superior  spine  of 
the  ilium,  carrying  the  tape  straight  from  one  to  the  other,  and  not  along  the 
crest  of  the  ilium.  From  the  mid-point  between  the  two  spines  (Heath),  or 
half  an  inch  behind  it  (AUinghara),  a  vertical  line  is  drawn  upwards,  as  in 
Pig.  817.  This  indicates  the  line  of  the  colon.  In  this  line  a  point  is  taken 
exactly  mid-way  between  the  last  rib  and  the  crest  of  the  ilium.  An  incision, 
either  transverse  or  inclined  slightly  downwards  and  forwai'ds  (Fig.  817),  is 
then  made,  passing  through  this  point.  It  must  be  from  three  to  four  inches 
in  length,  half  on  each  side  of  the  vertical  line.    If  the  measurements  have  been 


Fig.  S17. — Line  of  Incision  for  Lumbar  Colotomy.    Dotted  line  indicates  situation  of  Descending  Colon 

coirectly  taken,  the  posterior  extremity  of  the  incision  will  be  at  the  edge  of 
erector  spintB.  In  fact  the  edge  of  this  muscle  is  practically  a  better  guide 
than  the  vertical  line  just  mentioned.  The  incision  is  steadily  deepened 
through  the  skin  and  superficial  fascia  by  light  strokes  of  the  knife.  After 
these  are  divided,  the  external  oblique  comes  into  view  in  the  anterior  two- 
thirds  of  the  wound,  and  the  latissimus  dorsi  in  the  posterior  third  ;  these  are 
divided  by  drawing  the  knife  lightly  along  the  wound,  and  the  internal 
oblique  is  then  exposed  and  cut  through  in  the  same  way.  The  fascia  lum- 
borum  now  comes  into  view.  This  is  the  first  important  rallying  point.  It 
must  be  picked  up  carefully  with  the  dissecting  forceps,  and  opened  Avith  the 
knife  held  horizontally  ;  the  finger,  guiding  a  probe-pointed  bistoury,  may 
then  be  introduced  through  the  opening,  and  the  fascia  lumborum  divided 
freely  in  the  whole  length  of  the  wound.  At  this  stage  the  last  dorsal  nerve 
and  the  artery  accompanying  it  are  usually  divided,  and  the  vessel  must  be 
twisted  or  tied.  The  incision  through  the  fascia  lumborum  always  opens  the 
sheath  of  the  quadratus  lumborum,  the  external  border  of  which  must  be 
freely  notched  if  it  obstruct  the  wound.  In  dividing  the  muscles,  two  points 
must  be  attended  to  :  first,  that  these  structures  are  cut  through  to  the  same 
extent  as  the  skin,  otherwise  the  Surgeon  will  continue  to  dig  in  a  deep  and 
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conical  pit,  and  will  fail  to  recognize  the  gut  at  the  bottom  of  it ;  and  secondly, 
to  avoid  drifting  downwards  towards  the  crest  of  the  ilium,  as  the  incision  is 
deepened,  from  drawing  the  wound  to  one  side  with  the  left  hand. 

At  this  stage  of  the  operation  two  copper  spatulte  must  be  put  into  the 
wound,  by  which  it  is  drawn  widely  open.  Some  loose  fat  then  comes  into 
view,  which  must  be  carefully  torn  through  with  the  fingers,  no  forceps  or 
other  instrument  being  used.  In  thin  patients  this  fat  is  wanting.  The 
fascia  transversalis  next  appears.  This  is  a  very  variable  structure  ;  in  fat 
females  it  is  scarcely  recognizable,  while  in  a  thin  male  it  is  often  so  strong  as 
to  be  mistaken  for  the  peritoneum  or  the  gut.  It  must  be  carefully  torn 
through  at  the  posterior  part  of  the  wound.  The  subperitoneal  fat,  varying 
in  amount  with  the  fatness  of  the  patient,  is  then  exposed,  and  must  be  torn 
through  carefully  with  the  fingers.  The  gut  is  now  reached.  If  ihe  operation 
is  being  performed  for  obstruction,  the  colon  is  tensely  distended,  of  a  greenish 
colour,  and  usually  rises  up  into  the  wound.  In  cases  in  which  this  operation 
is  being  undertaken  for  relief  of  pain  in  cancer  of  the  rectum,  the  gut  may  be 
collapsed.  In  this  state,  not  only  is  it  very  troublesome  to  find,  but  the  part 
uncovered  by  peritoneum  is  so  small  that  it  is  difficult  to  make  an  opening 
without  wounding  that  membrane.  All  these  difficulties  are  at  once  overcome 
by  distending  the  gut  with  air.  Lund  has  invented  an  ingenious  apparatus 
for  this  purpose,  but  the  gut  can  easily  be  distended  by  means  of  an  ordinary 
enema  syringe,  the  anus  being  closed  around  the  tube  by  a  mass  of  wet  or  oiled 
wool  pressed  against  it  by  the  hand  of  an  assistant.  As  the  air  enters  the  gut 
will  be  seen  and  felt  rising  up  in  the  wound  ;  and  in  most  cases,  if  the  trans- 
versalis fascia  have  been  sufficiently  torn  through,  it  will  rise  up  to  the  level 
of  the  skin.  If  from  any  reason  this  fails,  the  gut  may  be  found  by  pushing 
the  forefinger  into  the  wound  till  the  lower  end  of  the  kidney  is  felt,  imme- 
diately in  front  of  which  the  colon  lies.  Pressure  on  the  abdomen  will  some- 
times make  it  appear.  In  other  cases  it  may  be  found  by  turniug  the  patient 
on  his  back,  passing  the  forefinger  into  the  posterior  part  of  the  wound,  and 
then  seizing  between  it  and  the  thumb  the  parts  in  contact  with  it.  The 
patient  is  then  roUed  again  on  to  his  side  and  the  gut  drawn  up  into  tlie 
wound.  In  whatever  way  the  gut  is  seized,  it  must  be  drawn  well  up  to  the 
level  of  the  skin.  The  subsequent  steps  of  the  operation  will  differ  according 
as  it  is  necessary  or  not  to  open  the  bowel  at  once. 

If  the  opening  of  the  gut  can  be  delayed,  the  anterior  and  posterior  parts  of 
the  wound  should  be  closed  with  sutures  including  the  muscles  as  well  as  the 
skin.  The  gut  is  then  fixed  to  the  edges  of  the  latter  with  a  series  of  fine 
silk  sutures  passing  only  through  the  muscular  coat.  Some  Surgeons  dispense 
with  stitches  altogether;  and  a  convenient  method  suggested  by  Davies-Colley 
consists  in  transfixing  the  gut  with  two  fine  pins  which  rest  on  the  skin.  In 
any  case  the  wound  should  be  dressed  antiseptically,  and  the  bowel  opened  on 
the  fourth  or  fifth  day. 

If  it  be  necessary  to  open  the  bowel  at  once,  the  following  method  should  be 
adopted  :  Two  silk  threads,  each  about  two  feet  long,  are  passed  through  the 
gut  and  the  skin  and  fat  on  each  side  of  the  wound  in  the  following  way.  A 
curved  needle  is  threaded  on  the  suture  ;  it  is  first  passed  through  the  skin 
and  fat  on  one  side  of  the  wound,  then  longitudinally  through  the  anterior 
part  of  the  gut  exposed,  including  about  one  inch  of  it ;  finally  the  needle  is 
passed  from  the  wound  through  the  skin  and  fat  opposite  to  the  point  at 
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which  it  eaters  on  the  other  side.  A  similar  thread  is  then  passed  in  the 
same  way,  including  the  posterior  part  of  the  gut  exposed.  Care  must  be 
tal\en  not  to  puncture  the  peritoneum  with  the  anterior  thread.  An  incision 
is  then  made  into  the  gut  between  the  two  sutures,  the  iinger  introduced,  the 
loops  pulled  out  and  divided  and  tied.  Thus  the  gut  is  rapidly  secured  by 
four  sutures  immediately  after  being  opened,  and  the  fsecal  matter  is  prevented 
from  running  into  the  wound.  More  sutures  may  be  put  in  afterwards,  if 
necessary.  Before  the  bowel  is  opened,  the  wound  should  be  thoroughly 
sponged  with  chloride  of  zinc  (gr.  40  to  3.]')  and  well  dusted  with  iodoform, 
and  the  posterior  part  over  which  the  fa3cal  matter  will  flow  may  be  smeared 
with  iodo-vaseline  ointment  or  carbolic  oil.  The  gut  should  be  brought  as  far 
back  in  the  wound  as  can  conveniently  be  done.  After  the  operation  the 
anterior  part  of  the  wound  may  be  closed  with  sutures,  but  the  posterior 
should  be  left  partly  open,  and,  if  necessary,  a  drainage-tube  introduced  to 
prevent  any  burrowing  of  pus  in  the  loose  subperitoneal  areolar  tissue.  A 
pad  of  carded  oakum,  or  some  other  absorbent  material,  is  then  applied  and 
changed  frequently.  A  piece  of  lint  soaked  in  carbolic  oil  (1  in  10)  may  be 
applied  next  the  skin,  a  hole  being  cut  through  it  opposite  the  gut. 

Wound  of  the  PcrUoneum  is  the  most  serious  accident  during  the  operation, 
as  it  may  be  followed  by  peritonitis,  but  it  is  by  no  means  necessarily  so.  It 
may  occur  in  three  stages  of  the  operation  : — 1,  while  dividing  the  fascia 
lumborum,  from  too  free  use  of  the  knife  ;  2,  the  posterior  reflection  may  be 
torn  with  the  finger  by  using  it  as  a  hook  to  drag  the  gut  up  into  the  wound  ; 
3,  it  may  be  punctured  by  the  needles,  or  wounded  by  the  knife  in  opening 
the  gut.  In  rare  cases  free  gas  is  met  with  in  the  peritoneal  cavity,  and  this 
may  lead  to  the  peritoneum  being  mistaken  for  the  gut.  In  some  cases 
a  complete  meso-colon  is  met  with,  so  that  it  is  impossible  to  open  the  gut 
without  wounding  the  serous  membrane.  In  fat  subjects  the  depth  of  the 
wound  increases  the  difficulty  of  the  operation,  in  some  cases  necessitating  a 
crucial  incision  to  give  more  space.  Different  Surgeons  ha\e  variously 
modified  the  operation  by  making  the  incision  vertical  or  semilunar  instead  of 
transverse,  but  the  method  above  described  is  that  usually  preferred. 

The  patient  will  derive  much  comfort  after  the  operation  from  taking 
powdered  charcoal.  It  not  only  deodorizes,  but  also  tends  to  harden,  the 
faeces.  When  recovery  has  taken  place,  the  aperture  in  the  lumbar  region  may 
be  kept  supported  and  closed  by  means  of  a  truss  with  a  large  pad. 

After  recovery  two  complications  are  not  uncommonly  met  with — contraction 
of  the  artificial  anus  and  prolapse  of  the  gut.  The  first  is  best  prevented  by 
drawing  the  gut  well  up  in  the  wound  at  the  time  of  the  operation.  If  there 
is  a  tendency  to  contraction  it  may  be  prevented  by  introducing  a  conical 
vulcanite  plug,  which  must  be  constantly  worn.  Prolapsus  is  best  prevented 
by  a  properly  constructed  pad,  secured  by  an  elastic  belt. 

The  causes  of  death  after  colotomy  are  usually  exhaustion,  septicfemia,  peri- 
tonitis from  wound  of  the  membrane,  and  occasionally  secondary  peritonitis 
from  burrowing  of  pus  in  the  subperitoneal  fat  towards  the  iliac  fossa. 

Coloiomij  on  the  right  side  is  done  in  the  same  way  as  on  the  left  and 
presents  no  difference  requiring  notice. 

Comparison  of  the  Inguinal  and  Lumbar  Operations. — Although  there 
has  been  a  strong  wave  of  opinion  in  favour  of  inguinal  colotomy  during  recent 
years,  the  relative  advantages  of  the  two  methods  are  pretty  evenly  balanced. 
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The  inguinal  operation  is  easier  to  perform  than  the  lumbar,  especially  when 
the  patient  is  fat  and  the  colon  empty.  The  fact  of  the  peritonemn  being- 
opened  in  inguinal  colotomy  does  not  seem  a  practical  drawback,  especially  as 
when  possible  the  operation  is  performed  in  two  stages,  and  it  is  said  that  the 
risk  of  peritonitis  is  less  than  when  the  peritoneum  is  accidentally  wounded  in 
the  lumbar  operation,  as  the  uniform  pressure  of  the  anterior  abdominal  wall 
tends  to  preA'ent  the  entrance  of  fgecal  matter  into  the  cavity.  The  fact  that 
the  sigmoid  flexure  is  so  often  the  seat  of  disease  in  malignant  stricture  is  a 
very  strong  argument  in  favour  of  Amussat's  operation  in  such  cases.  The 
argument  that  the  iliac  incision  allows  exploration  in  doubtful  cases  is  not  a 
strong  one,  for  under  these  circumstances,  a  median  laparotomy  will  usually 
be  performed,  and  the  Surgeon  will  choose  between  making  an  artificial  anus 
at  the  median  incision,  or  closing  this  and  opening  the  colon  in  the  loin.  As 
far  as  the  future  comfort  of  the  patient  is  concerned  it  may  be  pointed  out 
that  prolapse  is  more  common  after  the  anterior  operation,  and  it  is  very 
doubtful  whether  an  artificial  anus  at  the  groin  is  as  conveniently  placed  as 
one  in  the  loin.  When  colotomy  is  performed  for  coogenital  absence  of  the 
rectum,  Littre's  operation  is  preferable,  as  being  much  less  difficult  and  more 
certain  to  reach  the  gut,  which  is  often,  in  infants,  attached  by  a  long  meso- 
colon in  the  loin. 

The  mortality  due  to  the  operation  itself  is  certainly  small,  and,  especially 

in  the  case  of  the  lumbar  operation, 
death  is  far  more  often  the  result  of  the 
unfavourable  condition  of  the  patient 
at  the  time  when  it  is  performed. 

Intestinal  Anastomosis.  —  This 
operation,  as  already  stated,  consists  in 
making  a  permanent  communication 
between  the  intestine  above  and  that 
below  an  obstruction,  and  is  available 
as  a  substitute  for  the  formation  of  an 
artificial  anus  in  certain  cases  in  which 
for  some  reason  the  cause  of  the  ob- 
struction cannot  be  removed.  For  in- 
stance, in  the  treatment  of  malignant 
disease  of  the  caecum  causing  obstruc- 
tion, but  too  extensive  for  removal,  ileo- 
colostomij  has  been  performed  and  a 
communication  established  between  the 
ileum  and  the  ascending  colon. 

The  difficulties  of  the  operation 
were  so  great  that  it  had  rarely  been 
attempted  until  Senn,  of  Chicago,  simplified  the  method  by  the  use  of  decal- 
cified bone  plates,  by  which  complicated  suturing  is  rendered  unnecessary 
and  the  operation  proportionately  shortened.  The  plates  are  oval  in  shape 
and  measure  2J  to  3  inches  in  length,  1  inch  in  width,  and  ^  inch  in  thick- 
ness. They  are  perforated  with  an  oval  opening  around  which  are  four  drill 
holes  in  which  silk  threads  are  attached.  The  two  pieces  of  bowel  to  be 
united  are  drawn  through  a  suitable  incision  in  the  abdominal  wall,  and  a 
segment  of  each  is  emptied  of  its  contents  and  clamped  by  the  fingers  of  an 
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Ijlates. 
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assistant.  A  longitudinal  incision  about  an  ineli  and  a  half  in  length  is  now 
made  into  each  piece  of  bowel  opposite  the  attaclied  border.  A  plate  is  slipped 
into  each  and  is  turned  so  that  its  longer  axis  corresponds  with  that  of  the 
bowel.  The  end  sutures  attached  to  each  plate  pass  out  through  the  ends  of 
the  incisions  in  the  bowel ;  the  lateral  ones,  threaded  on  needles,  are  passed 
through  the  wall  of  the  bowel  opposite  the  middle  of  the  incision  (Fig.  81<s). 
When  the  corresponding  sutures  are  firmly  tied  the  plates  are  drawn  together, 
and  bring  two  large  peritoneal  surfaces  into  contact  with  a  free  opening  in  the 
centre  of  each  between  the  two  segments  of  bowel.  Before  tying  the  silk 
threads  a  few  fine  sutures  are  inserted  in  the  peritoneum  along  the  posterior 
borders  of  the  plates  (Fig.  818).  and  after  the  approximation  is  complete 
a  continuous  stitch  maybe  placed  in  a  corresponding  position  in  front.  Union 
rapidly  occurs  between  the  peritoneal  surfaces  and  the  bone  plates  are  absorbed. 
A  considerable  number  of  successful  operations  have  been  performed  by 
Senn's  method  and  the  various  modifications  of  it  which  have  been  introduced, 
and  intestinal  anastomosis  must  be  regarded  as  a  definitely  established  line  of 
treatment  in  suitable  cases. 
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OPERATIONS  ON  THE  PERITONEUM  AND  ABDOMINAL 
VISCERA.— TUMOURS  OF  THE  GROIN. 

TAPPING   THE   ABDOMEN.    PAEACENTESIS  ABDOMINIS. 

The  abdomen  often  requires  Tapping,  either  for  general  or  encysted  ascites. 
This  operation,  which  is  one  of  the  simplest  in  surgery,  may  be  performed 
as  follows  :  The  bladder  having  been  emptied,  the  patient  is  seated  on  the 
edge  of  the  bed  or  of  a  large  chair,  or  if  very  weak  lies  on  the  side,  and 
has  a  broad  flannel  roller,  split  at  each  end  to  within  six  inches  of  the  middle, 
passed  round  the  body  in  such  a  way  that  the  untorn  part  covers  the  front  of 
the  abdomen,  whilst  the  ends,  which  are  crossed  behind,  are  given  to  an 
assistant  on  each  side,  who  must  draw  tightly  upon  them  as  the  water  flows. 
The  Surgeon  then,  seating  himself  before  the  patient,  and  having  ascertained 
that  there  is  absolute  dulness  at  the  point  at  which  he  intends  to  operate, 
thrusts  the  trochar  through  the  abdominal  wall  about  two  inches  below  the 
umbilicus.  It  was  formerly  customary  to  make  a  superficial  incision  with  a 
scalpel  through  the  skin  and  fat  before  inserting  the  trochar,  but  this  is  a 
needless  complication.  As  the  fluid  escapes,  the  patient  often  becomes  faint ; 
but  this  may  commonly  be  guarded  against  by  continuing  to  draw  upon  the 
bandage  so  as  to  keep  up  good  pressure  on  the  abdomen.  After  all  the  fluid 
has  escaped,  the  aperture  must  be  closed  with  a  strip  or  two  of  plaster 
supported  by  a  pad  and  bandage,  or  a  pad  of  iodoform  or  salicylic  wool  covered 
with  collodion. 

The  siphon-trochar,  Fig.  777,  p.  758,  will  be  found  the  most  convenient 
instrument.  It  should  not  be  too  large  lest  the  opening  should  leak  after  the 
operation.  Should  the  situation  of  the  accumulation  of  fluid  in  encysted 
ascites  not  allow  its  withdrawal  by  an  aperture  below  the  _  umbilicus,  the 
abdomen  may  be  tapped  in  any  other  convenient  situation,  except  in  the 
course  of  the  epigastric  vessels. 

Ascitic  fluid  may  also  be  removed  by  the  aspirator,  but  in  the  abdomen  this 
instrument  presents  no  advantages  over  the  ordinary  siphon-trochar. 

Southey,  believing  that  a  gradual  withdrawal  of  the  fluid  is  most  ad\'an- 
tageous,  avoiding  the  risk  of  syncope  and  the  necessity  of  bandaging  the 
patient,  has  devised  a  small  "  drainage-trochar,"  which  can  be  left  in  until 
the  distension  is  relieved.  The  fluid  flows  steadily  from  it  at  the  rate  of  from 
ten  to  twenty  ounces  per  hour,  through  a  fine  india-rubber  tube.  This  method 
of  relieving  ascites  has  been  found  very  efficacious.  It  has  no  tendency  to  set 
up  peritonitis,  and  is  almost  painless. 

LAPAROTOMY   POR  PERITONITIS. 

Acute  Peritonitis. — Laparotomy  for  acute  peritonitis  may  be  undertaken 
with  the  object  of  i-emoving  such  inflammatory  products  as  are  already  present 
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in  tlie  peritoneal  cavity,  providing-  a  free  escape  for  any  which  may 
subsequently  form,  and  in  some  .instances  remedying  the  cause  of  the 
inflammation,  as  by  the  closure  of  a  perforation  in  the  bowel.  On  account  of  the 
many  varieties  of  acute  peritonitis  which  are  met  with,  and  the  diversity  of  its 
causes,  it  is  impossible  to  speak  of  the  results  in  general  terms.  Thus,  whereas 
the  treatment  of  a  perfectly  localized  purulent  peritonitis  by  drainage  is  often 
eminently  satisfactory,  the  number  of  cases  in  which  the  diffuse  septic  form 
has  been  successfully  dealt  with  is  very  small.  Treves,  who  has  recently 
brought  the  subject  prominently  before  the  profession,  has  pointed  out  the 
fallacy  of  general  statistics  in  which  cases  of  all  varieties  are  grouped  together. 
Thus  of  119  cases  of  generalized  purulent  peritonitis  recorded  by  Krecke  only 
TiB  died  ;  the  greater  number  of  the  recoveries,  however,  occurred  among  the 
cases  in  which  the  cause  of  the  peritonitis  was  unknown,  or  in  which  it  started 
in  the  vermiform  appendix  ;  all  the  cases  associated  with  hernia  or  with  per- 
foration of  the  stomach  died. 

It  has  already  been  stated  in  Vol.  I.  p.  87(;,  that  as  a  general  rule  operation 
should  at  once  be  undertaken  in  cases  of  peritonitis  following  injuries,  and 
usually  due  to  severe  damage  of  one  of  the  viscera.  The  same  may  be  said  of 
that  form  which  occasionally  results  from  operations  on  the  abdomen,  includ- 
ing those  for  hernia,  although  the  hope  of  cnre  is  very  small.  The  results  of 
operation  for  diffuse  pei'itouitis  following  perforation  of  the  stomach  and 
intestines  has  been  most  unsatisfactory,  but  it  gives  the  patient  the  only  chance 
of  life,  and  is  therefore  justifiable  unless  absolutely  forbidden  by  the  patient's 
condition.  Those  rare  cases  in  which  diffuse  purulent  peritonitis  arises 
without  any  obvious  cause,  sometimes  during  the  coui'se  of  an  acute  specific 
disease,  may  be  similarly  treated. 

Laparotomy  for  'perforaticc  peritonitis  in  typhoid  fever  has  been  attended 
with  almost  uniformly  fatal  results.  Louis,  in  1890,  was  able  to  collect  11 
cases,  but  in  some  of  these  the  evidence  upon  which  the  diagnosis  was  made  is 
by  no  means  satisfactory.  Two  cases  recovered  :  (me  in  which  Mikulicz 
closed  a  perforation  of  the  ileum  Avith  sutures,  and  another  treated  by  Escher, 
in  which  the  disease  was  thought  to  be  typhoid,  and  in  which  perforation  of 
the  appendix  with  general  peritonitis  was  present.  It  cannot  reasonably  be 
hoped  that  this  treatment  will  ever  be  attended  with  much  success,  and  the 
only  hopeful  cases  are  those  in  which  an  unhealed  ulcer  perforates  during 
convalescence. 

In  dealing  with  a  case  of  circumscribed  purulent  peritonitis  free  drainage 
must  be  established  through  a  suitably  placed  incision,  care  being  taken  not 
to  break  down  the  adhesions  by  which  the  collection  is  shut  off"  from  the 
general  cavity  of  the  peritoneum.  In  cases  of  diffuse  purulent  peritonitis 
irrigation,  as  described  at  page  819,  should  be  carried  out,  and  then  the  cavity 
having  been  dried  with  sponges,  a  drainage  tube  is  inserted.  In  cases  where 
adhesions  have  already  formed  shutting  off  various  collections  of  pus  or  turbid 
serous  fluid,  these  must  be  gently  separated  to  allow  the  fluid  to  escape.  In 
no  case  should  carbolic  acid  or  perchloride  of  mercury  lotions  be  introduced 
into  the  peritoneum,  as  they  are  dangerous  if  used  in  an  efficient  antiseptic 
strength.  In  some  cases  iodoform  has  been  used  with  advantage,  either 
applied  in  the  form  of  powder  or  as  an  emulsion  (Vol.  I.  p.  264). 

Tuberculous  Peritonitis. — The  first  instances  in  which  this  disease  was 
successfully  treated  by  laparotomy  were  cases  in  which  the  abdomen  was  opened 
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under  a  mistaken  diagnosis.  Thus  in  1863  Spencer  Wells  operated  on  a 
young  woman  who  was  supposed  to  be  suiiering  from  an  ovarian  tumour  ;  the 
abdomen  was  closed  and  the  patient  was  alive  and  well  twenty-two  years 
afterwards.  It  was  not,  however,  until  1884  that  Konig  first  recorded  some 
cases  of  tuberculous  peritonitis  in  which  lapjarotomy  was  performed  as  a  definite 
mode  of  treatment.  Since  that  time  a  large  number  of  cases  have  been  recorded 
in  this  country  and  abroad,  and  the  results  have  been  highly  satisfactory.  Of 
131  cases  collected  by  Konig  in  1890, 107  recovered  from  the  operation,  and  of 
these  30  were  known  to  have  remained  well  after  vai'ying  periods  of  more  than 
two  years.  By  far  the  most  successful  results  have  been  obtained  in  that 
form  of  tuberculous  peritonitis  which  is  attended  with  marked  ascites,  and  the 
simple  method  adopted  has  consisted  in  opening  the  abdomen  in  order  to  allow 
the  fluid  to  escape  and  then  completely  closing  the  incision  without  drainage. 
No  satisfactory  explanation  has  been  suggested  of  the  permanent  cure  which 
has  followed  this  treatment.  It  must,  however,  be  remembered  that  cases  of 
tuberculous  peritonitis  not  uncommonly  recover  under  simple  medical  treat- 
ment, and  that  of  all  forms,  the  ascitic  is  the  most  favourable.  These  facts 
must  be  carefully  borne  in  mind  in  endeavouring  to  estimate  the  real  advantage 
of  operative  interference.  In  the  purulent  variety  irrigation  and  drainage 
should  be  adopted,  and  localized  abscesses  may  be  similarly  treated.  The 
results  which  have  been  obtained  in  the  dry  forms  of  the  disease,  associated 
with  extensive  matting  together  of  the  intestines,  have  not  been  nearly  so 
satisfactory.  No  operation  should  be  undertaken  if  there  is  evidence  of  active 
tuberculous  disease  in  other  parts  of  the  body. 

In  some  instances  the  symptoms  of  tuberculous  peritonitis  have  developed 
so  acutely  that  the  abdomen  has  been  opened  in  the  belief  that  intestinal 
obstruction  existed.  On  the  other  hand  actual  obstruction  may  be  caused  by 
the  kinking  of  adherent  intestine.  In  a  case  of  this  kind  under  the  care  of 
Barker,  the  obstruction  was  caused  by  a  loop  of  small  intestine  being  firmly 
held  down  to  the  brim  of  the  pelvis  by  a  tough  mass  of  lymph.  The  peri- 
toneum was  thickly  studded  with  caseous  tubercles,  and  the  cavity  contained 
a  large  quantity  of  clear  fluid.  The  obstruction  w-as  relieved,  iodoform 
emulsion  freely  used,  and  the  abdomen  closed.  Six  months  later  the  patient 
appeared  to  be  perfectly  well,  and  there  were  no  abdominal  symptoms. 

INFLAMMATION  ABOUT  THE  CiECUM. 

Localised  peritonitis  in  the  region  of  the  csecum  is  of  common  occurrence, 
and,  on  account  of  the  frequency  with  which  it  goes  on  to  suppuration,  surgical 
interference  is  not  uncommonly  required.  No  subject  in  abdominal  surgery 
has  received  more  attention  than  this  during  recent  years,  and  among  those  to 
whom  we  are  largely  indebted  for  our  increased  knowledge  concerning  the 
inflammatory  affections  of  the  caecum  and  its  appendix  may  be  mentioned 
Treves,  Fitz,  Bull  of  New  York,  and  Fowler  of  Brooklyn. 

The  term  *'  Typhlitis  "  is  now  employed  in  a  general  sense  to  include  all 
varieties  of  inflammation  localised  to  the  CEecum  or  its  appendix  and  the 
peritoneum  which  covei's  them.  In  a  more  restricted  sense  the  name  has 
been  applied  to  inflammation  of  the  csecum,  those  cases  in  which  the  vermi- 
form appendix  is  alone  affected  being  distinguished  as  "  appendicitis.''''  This 
division  is  of  little  practical  value,  for  in  many  cases  it  is  impossible  fi-om  the 
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clinical  features  to  determine  the  exact  seat  of  the  inflammation.  If  suppura- 
tion occur  around  the  c^cum  or  its  appendix,  a  peril  i/plhlitic  ahscsss''''  results, 
which  is  in  all  cases  primarily  intraperitoneal ;  for,  as  Treves  has  shown,  both 
the  CEBCum  and  the  appendix  are  completely  covered  by  peritoneum. 

Pathologij. — In  the  milder  forms  of  typhlitis,  which  almost  invariably  recover 
under  simple  medical  treatment,  the  condition  which  is  thought  to  exist  most 
commonly  is  an  ulceration  of  the  mucous  membrane  of  the  caecum  with 
secondary  inflammation  of  the  peritoneum  covering-  it.  The  ulceration  is 
probably  induced  by  the  irritation  of  hard  fiBcal  matter,  which  is  especially 
liable  to  accumulate  in  this  part  of  the  intestine.  Treves  has,  however,  shown 
that  equally  mild  attacks  of  typhlitis  may  be  due  to  mischief  in  the  appendix, 
and  there  is,  in  the  opinion  of  some  Surgeons,  reason  for  thinking  that  in  all 
cases  the  aj^pendix  is  at  fault.  The  pathological  grounds  for  the  belief  that 
many  of  the  milder  cases  of  typhlitis  occur  independently  of  mischief  in  the 
appendix  are  necessarily  scanty,  for  the  disease  almost  always  ends  in  recovery. 

In  the  more  severe  forms,  however,  which  frequently  result  in  abscess,  there 
is  no  doubt  that  the  starting-point  is  almost  invarialdy  the  appendix,  and  thus 
it  is  that  in  cases  which  end  fatally  the  same  fact  is  almost  constantly  observed. 

Among  the  pathological  conditions  to  which  the  vermiform  appendix  is  liable, 
the  most  important  are  catarrhal  inflammation,  ulceration,  and  gangrene. 
Catarrhal  inflammation  of  its  mucous  membrane  is  the  most  simple  inflamma- 
tory affection  to  which  the  appendix  is  liable,  and  is  probably  predisposed  to 
by  the  abundant  lymphoid  tissue  which  Bland  Sutton  has  shown  to  exist  in 
the  mucous  membrane.  It  may  be  productive  of  serious  symptoms  if  the 
escape  of  the  mucus  into  the  caecum  is  prevented  by  blocking  of  the  base 
of  the  appendix,  as  by  kinking,  or  by  the  scarring  following  ulceration. 
This  results  in  localized  peritonitis,  and  the  condition  in  question  has  been 
shewn  by  Treves  to  be  at  least  one  cause  of  "relapsing  typhlitis"  (see 
p.  932).  Ulceration  of  the  appendix,  ending  not  uncommonly  in  perforation, 
seems  to  be  usually  the  result  of  the  irritation  of  hard  fgecal  concretions,  and 
much  less  frequently  of  the  presence  of  a  foreign  body,  such  as  an  orange-pip 
or  a  cherry-stone.  Often  a  small  hard  body,  looking  at  first  sight  like  a  fruit 
stone,  proves  to  be  nothing  more  than  a  laminated  mass  of  ftecal  matter.  The 
perforation  which  follows  may  occur  acutely  before  peritoneal  adhesions  have 
formed  around,  in  which  case  general  peritonitis  probably  results.  Often, 
however,  the  process  is  more  gradual,  and  a  localized  intraperitoneal  abscess  is 
the  result.  Tuberculous  ulceration  and  typhoid  ulceration  are  rare  causes  of 
perforation  of  the  appendix  ;  and  a  case  due  to  actinomycosis  has  already  been 
mentioned  in  Vol.  I.,  p.  1106.  G-angrene  of  the  appendix  is  believed  to  occur 
in  some  instances  from  strangulation  due  to  twists. 

Observations  show  that  the  pus  obtained  from  cases  of  localized  or  difi'use 
]ieritonitis  secondary  to  perforation  of  the  vermiform  appendix  is  rich  in  the 
bacterium  coli  commune  (p.  SIT). 

Perityphlitic  Abscess  being  almost  invariably  secondary  to  disease  of  the 
appendix,  its  position  varies  with  that  of  the  process  itself.  Treves  finds  that 
in  the  adult  the  appendix  usually  lies  behind  the  end  of  the  ileum  and  its 
mesentery,  and  points  in  the  direction  of  the  spleen  ;  not  unfrequently  it  lies 
vertically  behind  the  caacum,  whilst  it  may  hang  down  into  the  pelvis,  and 
may  be  found  in  contact  with  the  sigmoid  flexure,  rectum,  uterus,  or  bladder. 
Usually  the  aliscess  occupies  the  peritoneal  cavity  in  the  right  iliac  region  above 

VOL.  II.  So 


930        OPERATIONS  ON  THE  ABDOMINAL  VISCERA. 


the  brim  of  the  pelvis,  and  is  booiided  by  adhesions  uniting  together  the 
caecum  and  small  intestine.  If  allowed  to  extend  it  may  burst  into  the  general 
peritoneum,  or  may  point  in  the  anterior  abdominal  wall,  or  extend  on  to  the 
thigh.  In  exceptional  cases  the  pus  may  burst  into  the  ctecum,  or,  entering  the 
pelvis,  has  been  known  to  discharge  itself  into  the  vagina,  rectum,  or  bladder. 
In  still  more  exceptional  cases  the  abscess  has  crossed  the  middle  line  to  the 
left  iliac  region,  or  has  extended  upwards  behind  the  ascending  colon,  forming 
a  large  collection  in  the  loin,  which  has  been  known  to  reach  the  diaphragm, 
and  even  to  perforate  it. 

Of  the  complications  of  perityphlitic  abscess  the  most  important  is  diiFuse 
peritonitis.  This  usually  assumes  a  plastic  form,  the  coils  of  intestine  through- 
out the  abdomen  being  glued  together  with  firm  yellowish  lymph.  There  is, 
as  a  rule,  but  little  fluid  in  the  cavity,  usually  only  a  few  ounces  in  the 
pelvis.  In  rai'e  instances  pyemia  has  resulted  from  septic  phlebitis  and 
thrombosis  of  the  iliac  veins  or  their  tributaries  ;  and  from  infection  of  some 
of  the  mesenteric  veins  pylephlebitis  with  suppuration  in  the  liver  has  been 
known  to  occur. 

Symptoms. — On  account  of  the  varied  nature  of  the  inflammatory  affections 
in  the  region  of  the  cjecum  the  symptoms  of  typhlitis  differ  considerably. 

Simple  Typhlitis  unattended  with  suppuration  is  by  far  the  most  common 
form,  and  as  a  rule  recovery  takes  place  under  simple  medical  treatment.  Its 
probable  pathology  has  already  been  considered,  and  the  symptoms  must  be 
shortly  mentioned  here,  in  order  that  they  may  be  compared  with  those  of  the 
severe  forms  which  require  surgical  treatment,  and  because  in  some  cases  an 
apparently  mild  case  may  end  in  suppuration.  The  attack  begins  more  or  less 
acutely,  with  pain  and  tenderness  in  the  region  of  the  csecum.  The  bowels 
ai'e  constipated,  and  there  is  often  some  vomiting,  but  this  is  not  usually  a 
marked  symptom.  There  is  commonly  some  elevation  of  temperature  about 
the  third  or  fourth  day.  A  well  marked  swelling  is  felt  in  the  region  of  the 
ctBcum,  the  doughy  character  of  which  indicates  that  it  is  the  result  of  f«cal 
accumulation.  Treves  has  pointed  out  that  "  a  careful  digital  examination 
per  rectum,  and  careful  palpation  of  the  iliac  fossa,  do  not  reveal  any  swelling 
that  resembles  a  swollen  appendix."  After  an  attack  of  this  kind  the  pain  and 
tenderness  and  febrile  disturbance  subside  in  about  a  week,  and  the  swell- 
ing rapidly  and  completely  disappears.  In  comparatively  rare  instances 
the  symptoms  do  not  clear  up  in  this  satisfactory  manner,  but  suppuration 
slowly  occurs,  the  first  evidence  of  this  being  the  detection  of  a  fixed  indurated 
swelling  above  the  outer  part  of  Poupart's  ligament. 

Perforation  of  the  Vermiform  Appendix. — The  more  severe  forms  of 
typhlitis,  which  are  in  almost  all  instances  dependent  upon  perforation  of  the 
vermiform  appendix,  differ  much  in  their  intensity.  In  rare  instances  the 
symptoms  closely  resemble  those  resulting  fr-om  perforation  of  the  stomach  or 
intestine,  although  perhaps  less  rapidly  developed  and  attended  with  less 
collapse,  and  death  rapidly  follows  from  diffuse  septic  peritonitis.  More 
commonly  the  symptoms  are  as  follows  :  The  patient,  usually  a  male  under 
twenty  years  of  age,  has  as  a  rule  been  in  good  health  up  to  the  moment  of 
perforation,  although  occasionally  there  is  a  history  of  previous  attacks  milder 
in  character.  The  first  symptom  is  sudden  pain,  which  may  be  referred  to 
any  part  of  the  abdomen,  but  is  usually  felt  chiefly  in  the  umbilical  region, 
perhaps  shifting  later  to  the  position  of  the  caecum.    Often  the  pain  occurs 
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without  evident  cause,  but  it  has  been  known  to  fohow  a  violent  efforb  or  a 
blow  on  the  abdomen.  The  pain  is  soon  followed  by  nausea  and  vomiting, 
which  is  frequently  repeated.  There  is  constipation  from  the  first,  although 
it  often  happens  that  the  patient  has  given  himself  a  purgative  after  the 
invasion,  and  the  bowels  have  respended  to  it.  There  is  a  very  variable 
elevation  of  temperature,  and  sometimes  an  actual  rigor  at  the  onset. 
Irritability  of  the  bladder  or  painful  micturition  has  frequently  been  observed. 
The  tongue  rapidly  becomes  coated,  and  the  patient's  face  assumes  the 
characteristic  "  abdominal  expression." 

On  examination  it  will  usually  be  found  that  there  is  slight  general  fulness 
of  the  abdomen,  and  partial  or  complete  absence  of  abdominal  respiratory 
movements.  Even  at  an  early  stage  there  may  sometimes  be  noticed  some 
increased  fulness  above  Poupart's  ligament  on  the  right  side,  and  here  also  the 
absence  of  respiratory  movements  may  be  most  marked.  Tenderness  may  be 
present  only  in  the  right  iliac  region,  or  if  general,  it  is  most  marked  there, 
and  is  accompanied  by  muscular  rigidity  which  prevents  deep  palpation. 
McBurney  states  that  the  maximum  tenderness  is  usually  at  a  point  midway 
between  the  umbilicus  and  the  anterior  superior  iliac  spine.  Even  when  the  abdo- 
minal wall  has  been  completely  relaxed  by  the  administration  of  an  anaesthetic 
no  swelling  can  at  first  be  felt,  and  when  it  develops  it  is  fixed,  and,  as  Treves 
has  pointed  out,  forms  an  elongated  hard  mass  "  about  the  size  of  an  adult 
thumb,"  and  can  often  be  detected /^er  rectum. 

The  course  of  the  symptoms  after  the  first  twenty-four  hours  differs 
according  to  circumstances.  Sometimes  the  abdominal  distension  steadily 
increases  without  any  increase  in  the  symptoms  referred  to  the  cfecum  ;  the 
vomiting  persists,  and  the  patient  dies  within  a  week  of  diffuse  peritonitis. 
In  other  cases  the  swelling  in  the  caacal  region  increases,  and  assumes  the 
definite  features  of  an  abscess,  with  localized  and  radiating  pain,  flexion  of  the 
right  hip,  and  later,  oedema  of  the  abdominal  wall.  The  chief  varieties  of  the 
perityphlitic  abscess  have  already  been  mentioned.  In  rare  instances  unmis- 
takable symptoms  of  suppuration  subside  spontaneously,  probably  by  the 
abscess  discharging  itself  into  the  caecum  or  some  other  viscus.  In  a  case 
lately  in  University  College  Hospital  the  patient  rapidly  recovered  after  a  free 
escape  of  pus  from  the  vagina.  In  still  another  set  of  cases  the  acute 
symptoms  subside,  and  an  abscess  slowly  forms  in  the  region  of  the  c^cum, 
with  very  little  pain  or  constitutional  disturbance. 

The  Diagnosis  of  rupture  of  the  vermiform  appendix  is  in  some  cases 
easily  made,  the  sudden  invasion,  the  seat  of  the  pain  and  tenderness,  the 
vomiting,  and  the  age  of  the  patient  pointing  clearly  to  the  nature  of  the  case. 
On  the  other  hand,  great  ditticulty  may  be  met  with  in  some  instances,  and 
often  the  cause  of  the  patient's  symptoms  has  remained  unrecognized  until  an 
exploratory  abdominal  section  has  been  made.  The  most  severe  cases  may 
simulate  other  forms  of  perforation,  as  of  a  gastric  or  duodenal  ulcer,  but  as  a 
rule  the  symptoms  are  less  intense,  and  there  is  no  history  of  preexisting- 
evidences  of  such  affections.  In  cases  of  ordinary  severity  there  is  often  a 
close  resemblance  of  the  early  symptoms  to  those  of  mechanical  obstruction  of 
the  small  intestine,  especially  internal  strangulation.  The  course  of  the 
symptoms  will  usually  serve  to  distinguish  the  two  conditions  :  in  rupture  of 
the  appendix  the  signs  of  peritonitis  occur  early  and  precede  those  of  obstruc- 
tion, whereas  the  reverse  is  the  case  in  mechanical  obstructions.    It  is  obvious, 
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however,  that  if  the  doubt  is  great,  the  sooner  an  exploratory  laparotomy  is 
performed  the  better.  The  careful  examination  of  the  pelvic  organs  in  the 
female  is  of  the  greatest  importance,  and  the  close  resemblance  of  the  symptoms 
and  physical  signs  of  a  ruptured  pyosalpinx  must  be  borne  in  mind. 

If  the  case  be  first  seen  after  the  development  of  a  perityphlitic  abscess 
the  history  will  usually  serve  to  distinguish  it  from  other  forms  of  suppura- 
tion, such  as  that  due  to  bone  disease.  The  chief  difficulty  is  likely  to 
arise  when  the  abscess  takes  an  unusual  course,  passing  upwards  into  the  loin 
or  across  to  the  left  iliac  region.  A  perinepbritic  abscess  scarcely  ever  occurs 
without  pus  in  the  urine.  In  chronic  cases  the  dense  inflammatory  swelling 
may  be  indistinguishable  in  the  female  fi-om  that  due  to  pelvic  peritonitis, 
and  has  also  been  confounded  with  a  localized  tuberculous  peritonitis,  and  a 
solid  tumour,  such  as  a  sarcoma  in  the  iliac  fossa. 

Treatment. — In  the  mild  forms  of  typhlitis  the  treatment  is  purely  medical, 
and  consists  essentially  in  the  administration  of  opium,  a  restricted  fluid  diet, 
the  use  of  enemata,  and  the  local  application  of  hot  fomentations.  Surgical 
treatment  in  these  cases  is  altogether  uncalled  for,  except  in  the  exceptional 
instances  when  comparatively  mild  symptoms  are  followed  by  suppuration. 

In  the  more  severe  cases  in  which  perforation  of  the  appendix  is  suspected 
the  early  treatment  will  depend  upon  the  intensity  of  the  symptoms.  If  these 
be  very  severe,  and  the  diagnosis  from  some  other  form  of  perforation  or  from 
intestinal  obstruction  be  obscure,  immediate  operation  is  indicated.  If  the 
appendix  be  found  perforated  it  should  be  removed,  and  the  peritoneum 
thoroughly  cleansed.  Far  more  often,  however,  there  are  no  definite  indica- 
tions for  immediate  operation,  and  this  is  deferred  until  called  for  on  account 
of  the  presence  of  pus.  The  treatment  from  the  first  will  be  carried  out  on 
the  lines  above  indicated  for  simple  typhlitis,  and  operation  will  be  required 
if  the  increase  of  the  local  symptoms  indicates  the  occurrence  of  suppuration. 
An  incision  should  then  be  made,  and  every  care  taken  to  reach  the  al)scess- 
cavity  without  disturbing  the  adhesions  by  which  it  is  localized.  For  this 
reason  an  incision  in  the  middle  Hue  should  be  avoided,  as  in  this  way  the 
abscess  will  be  reached  from  the  peritoneal  cavity,  and  diffuse  peritonitis  very 
likely  set  up.  Of  the  other  two  available  incisions — a  vertical  one  in  the  linea 
semilunaris,  and  an  oblique  one  above  the  outer  part  of  Poupart's  ligament,  as 
for  ligature  of  the  external  iliac  arteiy — the  latter  is  the  better,  as  it  leads  down 
to  the  abscess  in  a  position  farthest  removed  from  the  general  peritoneal 
cavity.  When  the  pus,  which  is  often  very  fetid,  is  reached,  a  suitable 
drainage  tube  should  be  inserted,  and  all  further  disturbance  of  the  part 
avoided.  No  special  steps  should  be  taken  to  see  the  appendix,  and  only  if  it 
at  once  presents  and  is  non-adherent  should  it  be  ligatured  and  excised. 

If  it  be  found  necessary  to  open  the  abscess  through  non-adherent  peritoneum, 
strips  of  gauze  should  be  carefully  introduced  around  it  before  the  pus  is 
evacuated,  and  a  drainage  tube  inserted.  The  favourable  cases  are  undoubtedly 
those  in  which  a  localized  abscess  exists,  and  is  not  complicated  with 
general  peritonitis.  If  diffuse  peritonitis  is  also  present  the  chances  of  a 
favourable  result  are  small.  The  only  hope  for  the  patient  consists  in 
providing  free  drainage  for  the  localized  collection  of  pus,  and  then  irrigat- 
ing and  draining  the  general  peritoneum  through  a  median  incision. 

Relapsing  Typhlitis. — In  1 887  Treves  first  suggested  the  treatment  of 
certain  cases  of  relapsing  typhlitis  by  excision  of  the  appendix,  and  the  opera- 
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tion  has  beeu  performed  by  himself  and  others  with  great  success.  Tlie 
operation  is  justifiable  only  in  those  cases  in  which  there  is  good  reason  for 
believing  the  appendix  to  be  at  fault.  This  is  best  proved  by  the  detection  of 
the  enlarged  appendix  during  or  between  the  attacks  ;  the  latter  are  severe, 
often  frequently  repeated,  and  occur  independently  of  constipation  or  other 
conditions  which  favour  the  recurrence  of  attacks  of  simple  typhlitis.  The 
pathological  condition  which  has  been  met  with  in  those  cases  has  been 
described  at  page  929.  The  operation  for  removal  of  the  appendix  should 
be  undertaken  only  after  all  the  symptoms  of  an  attack  have  passed  away. 
The  procedure  is  often  very  difficult  on  account  of  the  existence  of  firm 
adhesions.  Treves  recommends  that  the  appendix  be  removed  about  half  an 
inch  from  the  caecum,  and  that  the  mucous  membrane  be  united  by  many  fine 
sutures  or  a  continuous  one,  and  the  outer  walls  by  a  second  row. 

REMOVAL    OP    PORTIONS    OF    THE  INTESTINE. 

Enterectomy,  (jr  the  excision  of  a  portion  of  the  small  intestine  for 
disease,  is  said  to  have  first  been  performed  by  Ramdohr  in  1727.  Colectomy, 
or  removal  of  a  portion  of  the  large  intestine,  was  first  practised  by  lieybard 
in  1833  ;  three  inches  of  the  colon  were  excised,  the  divided  ends  united  by 
suture,  and  the  patient  recovered.  In  183(5  Diett'enbach  removed  a  gan- 
grenous portion  of  the  intestine,  and  sutured  the  ends  of  the  gut  successfully 
in  a  case  of  strangulated  hernia.  Excision  of  a  portion  of  the  intestine 
remained  one  of  the  curiosities  of  surgery  till  within  recent  years,  during 
which  it  has  frequently  been  performed  in  this  country  and  abroad. 

Among  the  most  important  conditions  for  which  resection  of  a  portion  of 
intestine  may  be  required  are  :  1.  For  gangrene  or  ulceration,  especially  when 
resulting  from  strangulated  hernia ;  2.  For  ruptures  or  wounds  of  the 
intestine  which  are  too  extensive  or  in  other  ways  unfavourable  for  a  simple 
suture  ;  3.  For  the  cure  of  artificial  anus  ;  4.  For  irreducible  intussusception ; 
o.  For  stricture  of  the  intestine  resulting  from  previous  ulceration  or  the 
presence  of  a  malignant  growth.  The  question  of  the  advisability  of  perform- 
ing resection  in  the  first  four  of  the  above  conditions  has  already  been 
discussed,  but  it  is  necessary  here  to  consider  the  chief  points  concerning 
resection  for  stricture,  especially  of  a  malignant  character.  As  malignant 
stricture  almost  invariably  affects  the  large  intestine,  colectomy  is  the  opera- 
tion required,  and  has  to  be  considered  in  relation  with  the  alternative 
measures  of  colotomy  and  intestinal  anastomosis  (p.  919).  If  symptoms  of 
intestinal  obstruction  are  already  present,  the  time  is  very  unfavourable  for 
resection,  and  colotomy  should  be  practised.  If,  however,  the  condition  of  the 
patient  will  allow,  the  extent  of  the  disease  should  be  ascertained  by  an 
exploratory  laparotomy.  Should  it  be  found  of  limited  extent,  and  apparently 
uncomplicated  by  glandular  enlargement,  resection  may  be  performed  ;  but  if 
the  extent  of  the  disease  renders  this  impossible,  intestinal  anastomosis  (p.  924) 
is  an  available  method  of  treatment.  Stricture  of  the  small  intestine,  simple 
or  malignant,  is  rare,  but  should  such  a  case  be  met  with  uncomplicated  by 
actual  obstruction,  resection  should  be  practised.  It  thus  appears  that  com- 
paratively few  cases  occur  in  which  excision  of  a  strictured  portion  of  the  bowel 
is  practicable,  and  when  the  disease  is  carcinomatous  the  chances  of  cure  are 
small.    In  1889  Kendal  Franks  collected  51  cases,  including  two  of  his  own, 
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in  which  colectomy  had  been  j^erformed  for  malignant  disease.  Of  these  iO  died 
as  a  result  of  the  operation,  29  recovered,  and  in  2  the  result  was  not  known. 

Of  the  29  cases  which  recovered  the  result  was  traced  for  a  variable  time  in 
20.  In  10  death  or  recurrence  of  the  disease  was  reported  after  periods  vary- 
ing from  one  to  twenty-two  months  ;  in  9  no  recurrence  was  observed  after 
periods  varying  from  two  to  ten  months.  Only  one  case  was  "  cured,"  the 
patient  being  free  from  recurrence  four  years  after  Grussenbauer  had  removed 
four  inches  of  the  sigmoid  flexure  for  carcinoma. 

Operation.— The  general  directions  for  the  performance  of  abdominal  section 
given  at  p.  819  must  be  carefully  attended  to.  The  patient  must  be  thoroughly 
under  the  influence  of  the  anaesthetic  ;  complete  relaxation  of  the  abdominal 
walls  being  a  great  assistance  to  the  Surgeon. '  The  incision  must  be  made 
according  to  circumstances,  the  most  convenient  position  being,  as  a  rule,  over 
the  disease.  The  early  stages  of  the  operation  are  exactly  the  same  as  when  it 
is  undertaken  for  wounded  intestine  (Vol.  I.,  p.  885  et  seq.).  The  division  of 
the  intestine  must  be  made  well  beyond  the  limits  of  the  disease.  After  the 
resection  has  been  performed  the  subsequent  steps  of  the  operation  will  depend 
upon  circumstances.  If  the  conditions  are  all  favourable  the  ends  of  divided 
intestine  may  at  once  be  united,  and  the  continuity  of  the  bowel  re-established. 
This  may  be  done  by  one  or  other  of  the  methods  of  suture  described  in 
Vol.  1.,  p.  885  et  seq.,  and  for  the  same  purpose  the  "  Murphy  button  "•  has 
recently  been  employed  with  success  (p.  943).  If  the  ends  of  the  divided 
bowel  are  of  very  unequal  size,  as  in  uniting  the  ileum  and  ascending  colon 
after  excision  of  the  caecum,  the  best  method  appears  to  be  to  close  the  ends 
completely  with  Lembert's  sutures,  and  then  perform  lateral  anastomosis  as 
described  at  p.  924. 

In  many  instances,  however,  it  will  be  wiser  to  suture  the  two  ends  of  the 
bowel  into  the  abdominal  wound,  thus  making  an  artificial  anus,  which  may 
be  treated  by  a  subsequent  operation  (p.  859).  This  plan  of  treatment  is 
open  to  less  objection  in  the  case  of  the  large  intestine  than  the  small,  and  in 
some  cases  of  colectomy  a  permanent  artificial  anus  has  been  made  by  com- 
pletely closing  the  lower  opening  and  suturing  the  edges  of  the  upper  one  into 
the  wound. 

OPERATIONS  ON  THE  STOBIACH. 

Perforation  of  Gastric  Ulcer. — When  an  ulcer,  situated  in  a  part  of 
the  stomach  which  is  not  surrounded  by  adhesions,  perforates,  the  patient  is 
seized  with  urgent  symptoms,  and  usually  dies  within^,  twenty-four  hours.  The 
diagnosis  is  as  a  rule  easy,  and  may  be  made  almost  with  certainty  when 
sudden  severe  abdominal  pain,  followed  rapidly  by  collapse  and  vomiting, 
supervene  upon  symptoms  suggestive  of  ulceration  of  the  stomach.  Under 
these  circumstances  the  only  chance  of  hfe  is  afforded  by  operative  interference^ 
which  should  be  undertaken  with  the  least  possible  delay.  An  incision  should 
be  made  in  the  middle  line  between  the  ensiform  cartilage  and  the  umbilicus, 
and  this  may  be  supplemented  if  necessary  by  another  passing  outwards  below 
the  left  costal  margin.  The  perforation,  which  is  usually  situated  in  the 
anterior  wall  of  the  stomach,  must  then  if  possible  be  closed  by  several  rows  of 
Lembert's  sutures,  so  that  a  considerable  peritoneal  surface  around  the  perforation 
may  be  brought  together.    The  closure  may  be  tested  by  injecting  water  into 
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the  stomach  through  a  tube.  If  this  treatment  be  impossible,  as  in  a  case  of 
Warrington  Haward's,  on  account  of  the  thickening  around  the  perforation, 
the  stomach  should  be  drawn  up  to  the  wound  and  fixed  there,  as  in  the 
operation  of  gastrostomy.  Finally,  no  pains  must  be  spared  to  cleanse  the 
peritoneum  thoroughly  by  irrigation  and  sponging  before  closing  the  abdo- 
minal incision.  After  the  opei'ation  rectal  feeding  should  be  adopted  for 
about  a  week  if  possible,  thirst  being  best  relieved  by  very  small  quantities  of 
hot  water  given  by  the  mouth.  Of  27  cases  collected  by  Gilford  of  Reading 
in  which  laparotomy  was  performed  for  perforated  gastric  ulcer  G  recovered, 
the  successful  cases  having  been  treated  by  J.  W.  Taylor,  Barling,  Kriege, 
Morse,  Maclaren  and  Gilford.  To  these  must  be  added  cases  operated  upon 
successfully  by  Bennett,  Morris,  Nicholson,  -lowers,  Walters,  and  Pollard.  The 
outlook  must  be  regarded  as  practically  hopeless  if  the  operation  is  delayed 
until  acute  peritonitis  is  actually  established. 

In  other  cases,  adhesions  havmg  formed  before  perforation  occurs,  a  localized 
peritonitis  results,  with  the  formation  of  a  subdiaphragmatic  abscess,  which 
derives  much  of  its  importance  from  its  close  resemblance  to  various  conditions 
within  the  chest.  Penrose  and  Lee  Dickinson  have  recently  recorded  10 
cases  of  abscess  beneath  the  diaphragm  in  connexion  with  perforating  gastric 
ulcer.  They  find  that  the  usual  boundaries  of  the  abscess  are  as  follows  : 
above,  the  arch  of  the  diaphragm ;  on  the  right,  the  falciform  ligament ;  below, 
the  left  lobe  of  the  liver  and  part  of  the  anterior  surface  of  the  stomach  ;  in 
front,  the  abdominal  wall  with  the  stomach  adherent  to  it  ;  on  the  left,  the 
cai"diac  end  of  the  stomach,  the  spleen,  and  the  diaphragm.  Godlee  has 
pointed  out  that  such  an  abscess,  if  it  contain  gas,  may  readily  be  mistaken 
for  a  pyopneumothorax.  It  may  be  complicated  by  simple  effusion  into  the 
left  pleura,  and  without  actually  perforating  the  diaphragm  may  give  rise  to 
an  empyema.  The  history  of  preexisting  abdominal  symptoms  will  serve  as 
an  important  aid  to  a  correct  diagnosis.  If  the  fact  that  the  abscess  is  below, 
and  not  above  the  diaphragm,  be  overlooked,  the  Surgeon  may  make  the 
serious  mistake  of  opening  the  healthy  pleura  by  a  posterior  incision. 
Godlee  recommends  that  the  abscess  be  opened  by  an  abdominal  incision 
parallel  with  and  just  below  the  left  costal  margin. 

Operation  has  several  times  been  undertaken  for  general  peritonitis  result- 
ing from  the  rupture  of  an  ulcer  of  the  duodenum,  but  with  fatal  results. 
Dean  has,  however,  successfully  treated  a  case  of  this  nature  at  the  London 
Hospital.  The  ulcer  was  closed  with  sutures,  and  the  patient  recovered,  but 
unfortunately  death  occurred  two  months  later  from  acute  strangulation  due  to 
adhesion  between  the  omentum  and  the  wound  in  the  parietes. 

Pylorectomy. — The  possibility  of  removing  the  pylorus  for  cancer  was  first 
suggested  by  Billroth  in  1877.  Gussenbauer  and  von  Winiwarter  subse- 
quently experimentally  demonstrated  the  possibility  of  removing  portions  of 
the  stomach  from  animals.  The  first  operation  on  the  human  subject  was 
performed  by  Pean  in  1879  ;  the  patient  however  survived  only  five  days. 
In  188(1,  Rydygier  repeated  the  operation,  but  the  patient  died  in  a  few  hours. 
In  1881,  Billroth  performed  the  first  successful  operation.  The  patient  was  a 
woman  aged  43  ;  she  made  an  uninterrupted  recovery,  and  ate  a  mutton 
cutlet  with  the  best  appetite  on  the  twentieth  day  after  the  operation.  She 
died  four  months  after  the  operation  from  cancer  of  the  peritoneum  and 
retroperitoneal  lymphatic  glands. 
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The  operation  is  practicable  only  in  cases  in  which  the  pylorus  has  not 
formed  such  adhesions  to  the  surrounding  parts  as  to  prevent  its  being  drawn 
completely  from  the  wound.  Before  the  operation  the  patient  must  be  con- 
fined to  liquid  food  for  some  days.  Immediately  before  commencing  the 
stomach  must  be  thoroughly  cleaned  with  tepid  water  by  means  of  the 
stomach-pump.  The  incision  through  the  abdominal  wall  must  be  transverse,  or 
nearly  so,  in  direction,  placed  over  the  tumour,  and  free  enough  to  expose 
the  parts  thoroughly.  In  Billroth's  cases  the  external  wound  was  four  to  five 
inches  in  length,  crossing  the  middle  line  above  the  umbilicus.  The 
great  and  small  omentum  must  be  carefully  separated  li-ora  the  parts  to  be 
removed,  all  bleeding  vessels  being  tied  as  divided.  The  pyloric  part  of  the 
stomach  is  then  drawn  from  the  wound  and  laid  on  a  cai'bolized  cloth  or  a  flat 
sponge,  the  subsequent  steps  of  the  operation  being  conducted  outside  the 
abdomen.  The  stomach  and  duodenum  are  then  cut  through  with  scissors. 
After  each  stroke  of  the  scissors,  any  bleeding  point  is  secured.  Before 
dividing  the  duodenum,  a  few  threads  must  be  passed  through  its  serous  and 
muscular  coats,  lest  it  slip  back  into  the  cavity  of  the  abdomen.  The  stomach 
is  then  fitted  to  the  duodenum,  by  the  removal  of  a  V'^l^^P^tl  jiiece  of  its 
walls,  either  in  the  greater  and  lesser  curvature,  or  at  one  side  only.  Finally, 
the  duodenum  and  the  stomach  are  united  by  sutures  inserted  as  already 
described,  the  stomach  returned  to  the  abdomen,  and  the  wound  closed.  The 
operation  takes  from  one  to  two  hours,  and  fil'ty  to  sixty  sutures  may  be 
required.  Success  depends  upon  attention  to  antiseptic  details,  and  prevention 
of  the  escape  of  any  of  the  intestinal  contents  into  the  abdomen.  In  some 
cases  the  divided  stomach  and  duodenum  have  been  closed  separately  with 
sutures  and  gastro-enterostomy  performed  in  the  manner  described  below.  In 
the  after-treatment  no  food  is  allowed  by  the  mouth  for  two  or  three  days,  the 
patient  being  supported  by  nutritive  enemata.  Billroth  allowed  his  patient 
sour  milk  on  the  third  day. 

Up  to  1886  Billroth  and  his  assistants,  Wolfler  and  von  Winiwai'ter,  had 
excised  the  pylorus  for  cancer  in  14  cases,  with  8  deaths  and  6  recoveries. 
Of  the  six  who  recovered,  one  was  alive  four  years  after,  but  in  a  dying  state 
from  cancer  of  the  glands  of  the  groin  ;  a  recurrent  growth  was  cut  out  of  the 
scar  in  the  abdominal  wall  two  years  after  the  operation.  Another  patient 
remained  well  after  two  years.  The  rest  died  of  recurrence  under  one  year. 
Of  three  patients  operated  on  for  simple  stricture,  two  died.  These  results 
are,  however,  quite  exceptional.  Kramer  has  collected  the  results  of  72  cases 
operated  on  for  cancer;  of  these  55  died  directly  from  the  operation.  Of 
10  cases  operated  on  for  cicatricial  stricture,  4  recovered  and  6  died.  These 
results  are  not  encouraging,  and  probably  do  not  represent  the  real  mortality. 
The  chance  of  recovery  from  the  operation  is  small,  and  recurrence  is  almost 
certain  if  the  patient  survives.  It  is  doubtful,  therefore,  whether  pylorectomy 
will  retain  a  place  amongst  legitimate  surgical  operations. 

Gastro-Enterostomy. — This  operation  was  first  performed  l»y  Wolfler  in 
1881,  in  a  case  in  which  pylorectomy  was  impossible  on  account  of  implica- 
tion of  neighbouring  parts  by  the  cancer.  He  therefore  drew  up  a  portion  of 
the  upper  part  of  the  small  intestine,  and  applying  it  to  the  great  curvature  of 
the  stomach,  established  a  fistulous  communication  between  them.  In  this 
country  the  operation  has  been  successfully  performed  by  A.  E.  Barker, 
H.  Page,  Jessett,  Mayo  Eobson  and  others.    Of  85  cases  collected  by  Murphy 
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of  Chicago  5o  recovered.  The  earlier  steps  of  tlie  operation  are  the  same  as  in 
pjlorectomy.  The  stomach  being  exposed,  a  loop  of  small  intestine  is  drawn 
up  from  below  its  cardiac  end. 

Various  methods  have  been  employed  for  attaching  the  jejunum  to  the 
stomach.  Senn's  bone  plates  have  been  successfully  employed  iu  a  considerable 
number  of  cases.  The  plates  are  used  in  the  manner  .already  described  and 
figured  at  page  1)24.  Murphy's  "  button,"  which  is  available  for  all  varieties  of 
intestinal  anastomosis,  has  also  been  employed  in  this  operation  ;  the  method 
of  using  it  will  be  described  in  the  operation  of  cholecystenterostomy  at  page 
!)43.  Murphy  has  recorded  seven  cases  in  which  this  method  has  Iteen 
employed  by  himself  and  others  with  only  one  death. 

If  gastro-enterostomy  is  performed  with  simple  sutures,  the  best  method  is 
Barker's  modification  of  Wolfler's  operation.  The  omentum  having  been 
pushed  over  to  the  left,  the  first  part  of  the  jejunum  and  the  middle  of  the 
anterior  surface  of  the  stomach  are  drawn  out  of  the  incision.  The  intestine 
should  be  emptied  of  its  contents  and  occluded  at  two  points  in  the  way  already 
described  by  means  of  two  india-rubber  tubes.  A  fold  of  the  stomach  is  then 
pinched  up  and  the  empty  gut  applied  to  it,  the  two  being  held  firmly  together 
between  the  finger  and  thumb  of  the  left  hand.  A  longitudinal  incision  about 
one  inch  in  length  is  then  made  in  each,  dividing  the  serous  and  muscular 
coats  only.  A  line  of  interrupted  sutures  is  then  inserted  uniting  the  posterior 
edges  of  the  divided  muscular  and  serous  coats  of  the  small  intestine  and 
stomach.  The  stitches  must  lie  continued  at  each  end  for  about  one  inch 
beyond  the  incisions,  passing  through  the  muscular  and  serous  coats,  so  as  to 
fix  the  intestine  firmly  to  the  stomach.  The  mucous  membrane  may  now  be 
divided,  and  the  rest  of  the  operation  finished  in  the  usual  way,  a  second  row 
of  sutures  being  afterwards  inserted  on  both  sides  to  give  greater  security, 
(iastro-enterostomy  has  given  much  relief  in  several  cases,  but  it  should  not  be 
undertaken  if  the  patient  can  be  kept  in  tolerable  comfort  by  daily  washing  oat 
the  stomach. 

Although  it  is  only  a  palliative  measure  it  is  doubtful  whether  pylorectomy 
should  ever  be  adopted  in  preference  to  it  in  the  treatment  of  malignant 
stricture  of  the  pylorus. 

Jejunostomy,  or  the  formation  of  a  fistulous  opening  in  the  upper  part  of 
the  jejunum  after  attaching  it  to  the  abdominal  wall,  has  l)een  performed 
amongst  others  by  Golding-Bird,  Pearce  (lould,  Ogston,  and  Mayo  Robson. 
It  seems  in  every  way  inferior  to  gastro-encerostomy,  except  that,  as  it  can  be 
very  quickly  performed,  it  may  sometimes  be  available  when  gastro-enterostomy 
is  not. 

Digital  dilatation  of  the  Pylorus  for  Simple  Stricture,  or  Iioreta's 
Operation. — -This  operation  was  first  performed  by  Loreta,  of  Bologna,  in 
l)S!Si'.  He  exposed  the  stomach  as  if  for  pylorectomy,  and  opened  it  by  a 
transverse  incision  between  0  and  6  cm.  long  near  the  pyloric  end.  He  then 
inserted  first  the  forefinger  of  the  right  hand,  and,  by  a  drilling  movement 
passed  it  tin-ough  the  narrowed  pyloric  orifice.  He  then  inserted  the  left  fore- 
finger also,  and  stretched  with  some  degree  of  force.  The  opening  in  the 
stomach  was  immediately  closed  by  Czerny's  suture,  the  abdominal  wound 
brought  together,  and  an  antiseptic  dressing  applied.  The  operation  lasted 
considerably  under  an  hour.  The  patient  was  fed  by  enemata  till  the  fourtii 
day,  when  a  little  food  was  given  by  the  mouth.    Loreta  is  said  to  have  per- 


938        OPERATIONS   ON  THE  ABDOMINAL  VISCERA. 


formed  this  operation  in  more  than  30  cases.  It  has  been  performed  twice  in 
New  York,  with  a  fatal  result.  Two  successful  cases  have  been  performed  in 
this  country,  one  by  Hagyard  of  Hull  and  one  by  F.  Treves.  In  all  the 
successful  cases  the  j^atient  has  experienced  great  relief,  and  it  is  reported  that 
there  has  been  no  case  of  recurrence  of  the  stricture. 

OPEBATIONS  ON  THE  LIVER. 

Surgical  procedures  on  the  liver  are  required  for  the  relief  of  abscesses,  for 
the  cure  of  hydatid  cysts,  and  for  some  affections  of  the  gall-bladder. 

Abscess  of  the  Liver. — Abscesses  of  the  liver  may  be  multiple  or  single. 
Multiple  abscesses  are  usually  the  result  of  pygemia,  and  admit  of  no  surgical 
treatment.  The  single  abscess  generally  occurs  in  patients  who  have  lived  in 
tropical  regions,  and  is  consequently  often  termed  the  "  tropical  abscess."  The 
diagnosis  of  the  disease  belongs  rather  to  the  Physician  than  to  the  Surgeon. 

It  will  be  sufficient  to  mention  here  that  the  chief  symptoms  are  fever,  rigors, 
loss  of  appetite  and  health,  occasional  jaundice,  with  pain  in  the  region  of 
the  liver,  and  sometimes  in  the  right  shoulder.  The  condition  of  the  patient 
when  he  is  seen  in  this  country  has  been  fully  depicted  by  Godlee.  He  is 
sallow,  partly  from  combined  anaemia  and  mild  icterus,  and  partly  from  the 
bronzing  which  is  caused  by  the  burning  tropical  suns  ;  yellow  jaundice  is 
rare.  He  is  thin,  anxious-looking,  and  wasted  ;  the  abdomen  is  full  and  more 
or  less  motionless.  The  tongue  is  pale  and  furred,  and  the  extremities  tend  to 
be  cold  and  clammy.  The  liver  is  usually  enlarged,  sometimes  considerably, 
and  there  is  often  a  prominence  at  the  epigastrium  or  a  little  to  the  right,  or 
else  in  the  lower  part  of  the  right  axilla.  If  the  latter,  the  liver  dulness  is 
raised,  and  the  intercostal  spaces  slightly  bulged,  both  these  signs  disappearing 
or  becoming  less  marked  when  the  patient  turns  on  to  the  left  side,  unless 
the  abscess  is  actually  pointing.  The  amount  of  tenderness  over  the  liver 
varies  with  the  depth  at  which  the  abscess  is  situated.  The  elevation  of 
temperature  is  usually  slight.  The  bowels  are  as  a  rule  constipated  ;  the- 
urine  scanty  and  high-coloured. 

The  abscess,  if  unrelieved,  most  commonly  comes  to  the  surface,  either  in 
the  epigastric  region  or  through  one  of  the  lower  intercostal  spaces,  usually 
in  the  axilla.  It  may,  however,  extend  through  the  diaphragm  and  com- 
municate with  the  lung,  an  accident  which  is  often  accompanied  by  hcemo- 
ptysis,  and  is  followed  by  expectoration  of  blood-stained  or  chocolate-coloured 
pus  ;  or  it  may  burst  into  the  pleura.  More  rarely  rupture  has  taken  place 
into  the  stomach  or  intestine,  or  into  the  peritoneum,  with  the  production  of 
general  peritonitis,  or  more  often  of  a  localized  subdiaphragmatic  abscess. 

Treatment. — If  the  existence  of  an  abscess  of  the  liver  is  suspected,  the 
presence  of  pus  should  be  ascertained  by  the  use  of  the  aspirator.  This  pro- 
cedure is  not  altogether  free  from  risk,  and  Godlee  has  recorded  a  most  instruc- 
tive case  in  which  fatal  haemorrhage  followed  exploration  of  an  enlarged  liver 
with  an  aspirator  needle,  the  enlargement  being  due  to  leucocythaemia,  and  not 
to  abscess  as  was  suspected. 

When  the  presence  of  pus  has  been  proved,  the  sooner  the  abscess  is  opened 
and  drained  the  better  ;  when  possible,  Fayrer  recommends  that  this  be  done 
in  front  rather  than  behind.  When  the  operation  is  performed  in  front, 
adhesions  will  usually  be  found  between  the  liver  and  the  abdominal  wall,  but 
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(irodlee  has  pointed  out  that  this  cannot  be  foretold  with  certainty  even  when 
a  prominent  sweUing  exists.  If  after  dividing  the  parietes  the  liver  be  found 
adherent,  the  Surgeon  may  at  once  proceed  to  open  the  abscess  by  passing  a 
bistoury  or  dressing  forceps  along  the  aspirator  needle  with  which  the  abscess 
has  been  found.  The  opening  should  be  large  enough  to  admit  a  drainage- 
tube  the  size  of  the  finger.  The  free  haemorrhage  usually  stops  quickly  if  the 
finger  is  passed  into  the  track.  If  no  adhesions  exist  between  the  liver  and 
the  abdominal  wall,  a  ring  of  sutures  must  be  introduced  so  as  to  fix  the  liver 
to  the  parietal  peritoneum.  Godlee  recommends  that  fully  curved  Hagedorn's 
needles  be  used  and  the  sutures  passed  deeply  into  the  liver  substance,  in  a 
double  row  and  overlapping  each  other. 

If  necessary,  the  abscess  may  at  once  be  opened  in  the  centre  of  the  circle 
surrounded  by  the  sutures,  but,  if  possible,  this  should  be  delayed  for  two  or 
three  days,  when  firm  adhesions  will  have  formed. 

If  the  abscess  be  pointing  at  the  side,  the  incision  should,  if  possible,  be  made 
below  the  normal  line  of  the  pleura,  according  to  (lodlee,  "  roughly  not  more 
than  two  inches  above  the  margin  of  the  ribs  in  the  raid-axillary  line."  When 
the  opening  is  made  above  this  line,  no  trouble  will  occur  if,  as  usually  happens, 
pleural  adhesions  have  already  formed.  If,  however,  the  pleural  cavity  be  opened, 
the  diaphragm  should  be  carefully  attached  to  the  costal  pleura  by  a  circle  of 
stitches  before  the  abscess  is  opened  through  it.  When  the  operation  is  per- 
formed through  the  chesfwall  a  piece  of  rib  should  be  removed,  as  in  the 
treatment  of  an  empyema  (p.  759). 

Patrick  Manson,  who  has  had  a  large  experience  in  the  treatment  of  tropical 
abscess  of  the  liver,  has  devised  a  special  form  of  trochar  cannula  which  is 
pushed  boldly  into  the  abscess  through  a  small  incision  in  the  skin  after  the  posi- 
tion of  the  pus  has  been  determined  with  the  aspirator.  A  large  drainage-tube, 
tightly  stretched  on  a  steel  stilette,  is  then  passed  through  the  cannula  ;  the 
latter  is  removed,  and  when  the  stilette  is  withdrawn,  the  tube  by  its  expansion 
prevents  any  escape  of  pus  except  through  its  lumen. 

Hydatids  of  the  Liver. — A  hydatid  cyst  is  characterised  by  a  gradual 
progressive  enlargement  of  the  liver,  regular  or  lobulated  in  form,  smooth  on 
the  surface  and  rounded  at  the  edge.  The  general  health  suffers  but  little, 
there  is  no  fever  and  no  pain  until  the  tumour  reaches  a  considerable  size,  and 
causes  local  peritonitis  with  the  formation  of  adhesions.  When  the  tumour  is 
very  large,  suppuration  may  take  place.  For  a  more  detailed  description  of 
this  disease  I  must  refer  the  reader  to  works  on  medicine. 

Surgical  interference  should  never  be  undertaken  until  the  tumour  reaches 
such  a  size  as  to  become  a  source  of  inconvenience  to  the  patient.  If  any 
doubt  exists  as  to  its  nature  this  may  be  cleared  up  by  the  use  of  the  aspirator, 
the  fluid  of  a  hydatid  cyst  resembling  nothing  in  the  body  except  cerebro- 
spinal fluid  (Vol.  I.,  p.  100).  The  exploration  of  a  doubtful  abdominal  tumour 
with  the  aspirator  is  by  no  means  free  from  danger,  and  as  a  general  rule  a 
small  exploratory  incision  is  much  to  be  preferred.  The  following  are  the 
chief  modes  of  treatment  which  have  been  adopted  in  this  disease  : — 

Am  puncture. — Many  cysts  have  been  cured  after  simple  puncture  by  means 
of  acupuncture  needles  repeated  at  short  intervals.  It  appears  that  the 
fluid  escapes  through  the  punctures  and  is  absorbed.  This  simple  treatment 
has,  however,  very  frequently  been  followed  by  sup]iuration,  necessitating  a  free 
opening  of  the  cyst  to  save  the  patient.    It  is  said  also  that  it  may  lead  to 
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the  diffusion  of  the  parasites  through  the  peritoneal  cavity  with  the  formation 
of  new  cysts.    For  these  reasons  acupuncture  should  not  be  practised. 

Electrolysis  has  been  tried  in  several  cases,  but  presents  no  advantages  over 
simple  puncture. 

Tafppincj  has  been  very  largely  employed,  chielly  no  doubt  on  account  of  its 
simplicity,  arid  has  been  attended  with  a  moderate  degree  of  success.  It  has 
been  performed  with  a  simple  trochar  or  with  an  aspirator,  and  often  the 
operation  has  been  several  times  repeated.  Of  411  cases  collected  by  Thomas 
of  Adelaide,  7:3  or  17"7  per  cent,  died,  and  in  97  others  the  treatment  failed. 
The  chief  causes  of  death  were  exhaustion,  peritonitis,  and  septic  poisoning. 
The  chance  of  success  seems  to  be  greater  after  aspiration  than  after  simple 
puncture. 

Injeclioa  with  iodine,  carbolic  acid,  and  other  substances  has  been  employed, 
but  does  not  seem  to  offer  any  advantages  over  simple  aspiration.  Of  IS  cases 
collected  by  Thomas,  5  died. 

Drainage  of  the  cyst  by  means  of  a  cannula  inserted  on  a  trochar  and  tied  in 
has  been  successlul  in  some  cases.  It  is  always  followed  by  suppuration,  and 
is  attended  with  considerable  risk  of  peritonitis. 

Opening  the  cyst  hy  caustics  as  recommended  by  Recamier  was  formerly 
frequently  adopted,  the  object  being  to  form  adhesions  between  the  opposed 
surfaces  of  the  peritoneum  before  the  cavity  was  reached.  It  is  tedious  and 
painful,  and  is  now  seldom  adopted.    Of  84  cases  collected  by  Thomas  2.")  died, 

were  cured  ;  in  the  others  the  result  was  unsatisfactory  or  not  known. 

Incision  and  drainage  unth  removed  of  the  pcmisitic  cyst  is  the  method  of 
treatment  which  has  given  the  most  satisfactory  results,  and  is  most  often 
adopted  at  the  present  day.  This  operation  was  ffrst  performed  by  Lindemann 
of  Hanover.  He  divided  the  abdominal  wall  by  a  vertical  incision  under 
antiseptic  precautions,  and  exposed  the  surface  of  the  liver.  The  wound  was 
then  held  open  and  a  number  of  fine  sutures  passed  attaching  the  peritoneum 
CO  the  skin.  Two  strong  threads  were  then  passed  through  the  cyst-wall 
parallel  to  the  edge  of  the  wound,  by  means  of  which  it  was  drawn  well  out  of 
the  abdomen.  It  was  then  opened  freely  between  the  threads  and  the  parasitic 
cyst  cleaned  out  as  far  as  possible.  Finally  the  cyst-wall  was  closely  sewn  to 
the  skin,  a  large  drainage  tulie  inserted  and  an  antiseptic  dressing  applied. 
This  operation  may  conveniently  be  modified  as  follows  :  After  exposing  the 
cyst  the  peritoneum  is  plugged  around  with  sponges,  and  the  cyst  partially 
emptied  with  an  aspirator  needle.  It  is  then  drawn  well  up  into  the  wound 
and  incised,  the  edges  of  the  opening  being  held  in  several  pairs  of  forci- 
pressure  forceps.  The  cyst-wall  and  its  contents  are  next  removed  as 
thoroughly  as  possible  with  the  finger  or  forcej)s,  and  finally  the  edges  of  the 
incision  in  the  liver  are  carefully  sutured  to  those  of  the  skin  incision,  and 
a  large  drainage  tube  is  inserted.  Owing  to  the  abundance  of  the  discharge, 
and  its  highly  putrescible  character,  the  utmost  care  must  be  taken  with  the 
antiseptic  dressing.  Thomas  in  18H9  was  able  to  collect  68  cases  of  hydatid 
of  the  liver  in  which  this  treatment  had  been  adopted.  Of  these  7,  or  lo-2i) 
per  cent.,  died,  and  the  remainder,  nearly  9u  per  cent.,  were  cured;  septic 
complications  were  the  most  common  cause  of  death. 

Volkmann  advised  that  if  there  are  no  adhesions  the  operation  should  be 
performed  in  two  stages,  the  surface  of  the  liver  being  first  exposed,  and 
the  wound  plugged  with  carbolic  gauze  for  five  or  six  days  till  firm  adhesions 
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have  formed  between  the  liver  and  the  parietal  peritoneum,  when  the  cyst  is 
opened  and  treated  as  above  described.  Other  Surgeons  have  sutured  the 
surface  of  the  liver  to  the  parietal  peritoneum  in  order  to  ensure  the  forma- 
tion of  adhesions.  The  stitches  may  be  inserted  in  the  manner  described  at 
page  939. 

The  experience  of  those  Surgeons  who  have  extensively  employed  Linde- 
mann's  operation  suggests  that  the  performance  of  the  operation  in  two  stages 
is  as  a  rule  unnecessary.  In  some  instances,  hydatid  cysts  of  the  upper 
convex  surface  of  the  liver  have  been  treated  through  a  thoracic  incision  after 
removal  of  portions  of  one  or  more  ribs.  The  same  precautions  against  infec- 
tion of  the  pleura  should  be  adopted  as  in  the  treatment  of  an  abscess  (p.  i)?)S). 

A  suppurating  hydatid  cyst  must  be  treated  in  the  same  way  as  a  liver 
abscess. 

Resection  of  the  Liver. — The  removal  of  a  diseased  portion  of  the  liver 
has  been  practised  in  very  rare  instances.  Tansini  of  Modeua  successfully 
excised  part  of  the  left  lobe  together  with  a  hydatid  cyst  which  was  buried  in 
its  substance.  The  profuse  haemorrhage  was  arrested  by  ligatures  and  temporary 
plugging,  and  the  wound  was  closed  with  catgut  sutures.  "J'errillon  successfully 
removed  part  of  the  right  lobe,  which  contained  several  small  hydatid  cysts, 
by  surrounding  its  base  with  an  elastic  ligature  and  leaving  it  to  slough  out- 
side the  abdominal  wound.  Liicke  adopted  similar  treatment  in  a  case  of 
carcinoma  of  the  left  lobe  of  the  h\  er,  the  removal  of  the  lobe  being  completed 
with  the  cautery.  The  patient  recovered,  and  the  wound  was  healed  in  four 
weeks.  Keen  has  successfully  removed  a  cystic  tumour  attached  to  the  border 
of  the  right  lobe. 

Oi'KRATiONS  ON  THK  Gall-Bladdek. — (ii'eat  advance  has  been  made 
during  recent  years  in  the  surgical  treatment  of  the  various  conditions  which 
may  arise  from  the  presence  of  gall-stones  in  the  gall-bladder  and  its  duct,  as 
well  as  in  the  common  bile-duct.  It  is  obvious,  however,  that  only  a  certain 
proportion  of  cases  of  cholelithiasis  require  operative  interference.  Maya 
Robson  considers  the  following  to  be  the  most  important  conditions  in  which 
operation  is  indicated  : — 1 .  Repeated  attacks  of  biliary  colic  apparently  due 
to  gall-stones,  which,  not  yielding  to  medical  treatment,  are  wearing  out  the 
patient's  strength  ;  '2.  When  there  is  evidence  of  suppuration  in  the  neigh- 
bourhood of  the  gall-bladder  set  up  by  gall-stones  ;  3.  Empyema  of  the  gall- 
bladder :  4.  l^ropsy  of  the  gall-bladder  ;  Obstructive  jaundice  due  to 
occlusion  of  the  common  duct  by  gall-stones  ;  (!.  Acute  or  perforative  ]ieritonitis 
starting  in  the  region  of  the  gall-bladder. 

The  most  favourable  cases  for  operation  are  those  in  which  dilatatidu  of  the 
gall-bladder  results  from  the  impaction  of  a  gall-stone  in  the  cystic  duct ;  as 
the  common  duct  is  not  obstructed  there  is  no  jaundice,  and  the  fluid  distend- 
ing the  cyst  is  not  coloured  with  bile.  In  some  cases  the  distended  gall- 
bladder has  been  known  to  inflame,  suppurate,  and  discharge  externally, 
leaving  a  fistulous  opening  through  which  gall-stones  have  been  discharged. 
The  diagnosis  of  distended  gall-bladder  is  not  always  possible  ;  it  is  usually 
freely  movable  except  at  its  upper  attachment,  and  may  resemble  a  renal 
tumour,  or  a  hydatid  cyst.  The  condition  is  infinitely  more  serious  when 
the  common  duct  is  blocked  by  a  calculus  ;  obstructiA  C  jaundice  results,  and  if 
unrelieved,  is  likely  to  prove  fatal  before  any  great  dilatation  of  the  gall-bladder 
takes  place.    The  not  unfrequent  association  of  gall-stones  and  malignant 
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disease  of  the  gall-bladder  must  be  borne  in  mind,  although  a  certain  diagnosis 
in  such  cases  is  rarely  possible  except  by  an  exploratory  operation. 

The  following  operations  need  consideration  : — Clwlecystoiomu,  or  opening 
the  gall-bladder  ;  2.  Cholecystectomy,  or  excision  of  the  gall-bladder  ;  and  3. 
Cholecysf enter  ostomy,  or  the  establishment  of  a  fistulous  opening  between  the 
gall-bladder  and  intestine. 

Cholecystotomy  was  first  performed  by  Bobbs  of  Indianapolis  in  1867, 
the  patient  recovering.  In  1878  Marion  Sims  operated  without  success  ;  in 
1879  Lawson  Tait  successfully  accomplished  the  removal  of  the  impacted 
gall-stone,  and  since  then  the  operation  has  been  performed  in  a  large  number 
of  cases  with  success. 

The  operation  is  thus  performed  : — A  vertical  incision  is  made  at  the  outer 
border  of  the  right  rectus,  commencing  above  at  the  costal  margin  if  the  gall- 
bladder be  not  distended,  or  having  its  centre  over  the  cyst  if  such  exist.  All 
the  precautions  usual  in  abdominal  operations  must  be  taken.  If  the  gall- 
bladder be  distended,  the  abdominal  opening  should  be  plugged  around  with 
sponges  and  the  cyst  emptied  with  an  aspirator.  As  it  becomes  lax  it  is 
drawn  well  up  into  the  wound.  It  is  then  opened  freely,  and  its  interior  cleaned 
out  with  a  sponge,  any  loose  stones  being  removed.  The  finger  is  next  intro- 
duced into  the  abdomen  outside  the  gall-bladder,  and  the  ducts  examined  for 
impacted  calculi.  These  may  be  carefully  extracted  with  a  forceps  or  scoop 
passed  into  the  duct  from  the  gall-bladder  and  aided  by  the  finger  outside  the 
duct.  If  this  be  impossible,  the  stone  may  be  crushed  with  padded  forceps 
or  with  the  finger  and  thumb,  or  it  may  be  broken  up  with  a  round  needle 
passed  through  the  wall  of  the  duct,  and  the  fragments  then  extracted.  A 
last  resource  consists  in  incising  the  duct,  and  after  the  removal  of  the  stone 
closing  the  incision  with  sutures,  as  successfully  practised  by  Knowsley 
Thornton.  The  operation  is  completed  by  attaching  the  edges  of  opening  in 
the  gall-bladder  to  those  of  the  upper  part  of  the  skin  incision  and  closing  the 
remainder  of  the  abdominal  wound  in  the  usual  way.  A  good-sized  drainage- 
tube  is  then  inserted,  and  an  antiseptic  dressing  applied.  If  an  escape  of  bile 
shows  that  the  passages  are  clear,  the  tube  can  as  a  rule  be  removed  after  a 
few  days.  The  fistula  will  usually  close  without  any  further  operative  treat- 
ment. 

Kiister,  Roux,  Meredith,  and  others  have  modified  the  operation  by  com- 
pletely closing  the  opening  in  the  gall-bladder  with  sutures,  but  as  a  general 
rule  it  seems  to  be  far  safer  to  adopt  the  method  above  described,  as  the 
danger  of  the  stitches  giving  way  appears  to  be  considerable.  Cholecystotomy 
is  most  difiicult  in  those  cases  in  which  the  gall-bladder  is  contracted  and 
surrounded  by  adhesions.  After  the  calculi  have  been  removed  it  may  be 
found  impossible  to  draw  the  opening  up  to  the  abdominal  incision.  Under 
these  circumstances  it  has  been  found  that  no  harm  results  if  a  tube  be 
passed  into  the  gall-bladder  and  another  into  a  neighbouring  part  of  the 
peritoneum  in  case  any  extravasation  should  occur. 

Cholecystectomy,  or  excision  of  the  gall-bladder,  was  first  performed  by 
Langenbuch.  It  is  an  operation  which  is  very  rarely  required,  the  most 
important  indication  for  it  being,  that,  as  the  result  of  stricture  of  the  cystic 
duct,  a  fistula  discharging  mucus  persists  after  cholecystotomy,  or  that  as  soon 
as  the  fistula  closes,  the  gall-bladder  again  becomes  distended.  It  is  obvious 
-that  the  operation  should  not  be  performed  when  a  fistula  discharging  bile 
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is  due  to  obstruction  of  the  common  duct.  Robson  believes  that  excision  of 
the  gall-bladder  for  malignant  disease  can  rarely  be  called  for,  as  the  neigh- 
bouring parts  are  almost  always  implicated.  The  operation  consists  in  care- 
fully isolating  the  gall-bladder  until  the  cystic  duct  is  reached,  which  is 
ligatured  with  silk  and  divided. 

Cholecystenterostomy,  or  the  formation  of  a  fistulous  opening  between  the 
gall-bladder  and  the  intestine,  was  first  performed  by  Von  Winiwarter  in  1880. 
The  operation  may  be  undertaken  in  cases  of  jaundice  due  to  some  form  of 
incurable  obstruction  in  the  common  duct,  and  has  been  successfully  performed 
by  Mayo  Robson  and  others  in  cases  of  incurable  biliary  fistula.  The  operation 
is  carried  out  through  an  incision  in  the  right  linea  semilunaris,  and  the 
communication  should,  if  possible,  be  established  with  the  upper  part  of  the 
jejunum.  Various  methods  have  been  adopted  by, different  operators.  Von 
Winiwarter  sutured  together  the  gall-bladder  and  jejunum  around  two  circular 
areas,  and  at  a  second  operation  opened  the  adherent  part  through  an  incision 
in  the  bowel.  In  other  cases  the  method  of  suture  used  by  Wolfler  in  gastro- 
enterostomy (p.  987)  has  been  successfully  adopted. 

In  this  operation,  as  in  the  various  forms  of  intestinal  anastomosis,  different 
mechanical  contrivances  have  been  devised  with  the  object  of  rendering  the 
use  of  complicated  methods  of  suture  unnecessary.  Thus,  in  two  of  the 
three  snccessful  operations  performed  by  Mayo  Robson  decalcified  bone 
bobbins  were  used.  The  bobbin  is  shaped  like  a  cotton-reel,  and  the  ends  are 
inserted  into  the  viscera  to  be  connected  through  a  small  incision  in  the  wall 
of  each.  Only  two  sutures  are  needed  :  an  inner,  to  approximate  the  edges  of 
the  divided  mucous  membrane,  and  draw  them  tightly  around  the  bobbin,  and 
an  outer,  to  include  the  serous  and  muscular  coats.  Murphy  of  Chicago  has 
introduced  an  ingenious  metal  "  button,"  which,  like  the  bone  bobbin,  can  be 
used  in  all  forms  of  intestinal  anastomosis  or  end  to  end  approximation.  The 
button  consists  of  male  and  female  halves,  each  composed  of  a  hollow  stem  with 
an  expanded  cup-shaped  extremity.  The  two  halves  when  pressed  together  are 
held  by  two  spring  catches  in  the  stem  of  the  male  portion,  which  hold  upon 
a  screw-thread  in  the  stem  of  the  other  half.  The  separated  halves  of  the 
button  are  inserted,  one  into  the  gall-bladder,  the  other  into  the  intestine, 
through  a  short  incision  in  the  wall  of  each,  and  the  inargin  of  the  opening  is 
drawn  tightly  around  the  cylindrical  portion  of  the  button  by  means  of  run- 
ning silk  sutures  previously  inserted.  The  two  halves  of  the  button  are  then 
clamped  together,  and  thus  the  serous  coats  are  firmly  approximated  by  a 
spring  flange  on  the  male  half  of  the  button.  Adhesions  form  around,  and 
eventually  the  button  is  lilierated  and  passes  on  through  the  bowel. 

The  results  of  the  operation  appear  to  have  been  satisfactory,  and  the 
mortality  not  high.  Murphy  has  collected  48  cases,  of  which  10  died.  Of  2.3 
cases  in  which  the  Murphy  "  button  "  was  employed  only  '2  died,  and  in  both 
of  these  the  obstruction  of  the  bile-duct  was  due  to  carcinoma  of  the  pancreas. 

SPLENECTOMY. 

Vulpius  of  Heidelberg  has  collected  117  cases  of  removal  of  the  spleen,  of 
which  59  recovered  and  58  died.  In  28  cases  the  operation  was  undertaken 
in  leucocythfemia  ;  of  these  25  died  directly  from  the  effects  of  the  operation, 
the  most  common  cause  of  death  being  uncontrollable  hfemorrhage  resulting 
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from  imperfect  coagulability  of  the  blood.  In  one  of  the  three  cases  which 
recovered  the  leukfemic  nature  of  the  enlargement  has  been  much  doubted,  and 
the  other  two  cases  died  after  thirteen  days  and  eight  months  respectively  from 
the  effects  of  the  general  disease.  These  statistics  show  that  the  operation  is 
not  justifiable  in  leucocythsemia,  and  the  same  may  be  said  of  3  cases  in  which 
the  operation  was  performed  for  "  chronic  congestion,"  one  for  albumenoid 
degeneration,  and  one  for  syphilitic  enlargement.  If  these  be  subtracted  there 
remain  84  cases  with  recoveries,  giving  a  total  mortality  of  per  cent. 
In  66  cases  splenectomy  was  performed  for  hypertrophy  with  2-i  deaths. 
Under  this  heading  are  included  cases  of  simple  hypertrophy  associated  with 
anaemia,  enlargement  of  malarial  origin,  and  cases  of  "wandering  spleen,"  in 
which  as  a  rule  the  organ  is  enlarged  as  well  as  displaced.  In  two  instances 
recently  recorded  in  this  country  by  Bland  Sutton  and  Malins,  there  was 
twisting  of  the  pedicle.  Of  5  cases  of  hydatid  disease  3  recovered.  Cystic 
spleen  is  very  rare,  and  has  usually  been  mistaken  for  an  ovarian  tumour  ;  it 
has  been  removed  four  times  with  success.  Of  4  cases  of  sarcoma  3  recoveredj 
and  of  3  cases  of  abscess  all  recovered.  Vulpius's  table  contains  only  2  cases 
of  ruptured  spleen,  both  of  which  died,  but  Nussbauni  collected  26  cases  of 
excision  for  injury  with  16  recoveries. 

The  operation  must  be  regarded  as  one  of  great  severity,  and  should  be 
reserved  for  cases  in  which  all  other  treatment  has  failed  or  is  impracticable. 
It  should  never  be  undertaken  for  hypertrophy  unless  the  enlarged  spleen  is  a 
source  of  much  pain  or  discomfort,  and  the  blood  shows  no  leukaemia.  The 
most  favourable  cases  appear  to  be  those  of  cystic  disease  and  "  wandering- 
spleen,"  but  in  the  latter  affection  splenectomy  should  be  recommended  only 
when  the  displacement  is  attended  with  severe  pain,  vomiting,  or  other 
symptoms. 

The  Operation  has  been  performed  through  a  median  incision  or  through 
one  in  the  left  linea  semilunaris.  The  greatest  care  must  be  taken  not  to 
tear  the  splenic  substance,  which  is  especially  likely  to  happen  if  adhesions 
exist ;  traction  on  the  pedicle  must  also  be  avoided.  Immediately  fatal 
haemorrhage  has  in  some  cases  resulted  from  the  former  accident.  The 
pedicle  may  be  transfixed  and  tied  in  two  parts  with  silk,  or  the  separate  vessels 
may  be  seized  in  forcipressure  forceps  close  to  the  spleen,  and,  after  the 
removal  of  the  latter  is  complete,  tied  separately. 

In  several  cases  the  patient  has  been  known  to  be  in  good  health  some 
years  after  the  operation  :  thus,  a  woman,  whose  spleen  was  removed  by 
Spencer  Wells  in  May,  1888,  was  safely  delivered  of  "  a  fine  healthy  boy  '* 
in  December,  181)1. 

Examination  of  the  blood  before  and  after  the  operation  has  been  made 
in  a  considerable  number  of  cases  ;  in  some  it  has  been  normal,  whilst  not 
rarely  there  has  been  a  somewhat  rapid  increase  in  the  relative  proportion  of 
the  leucocytes. 

Enlargement  of  the  lymphatic  glands  has  been  observed  by  Ozerny,  Kocher, 
and  others.  An  increase  in  the  red  bone-marrow  has  been  noted  by  numerous 
observers  after  extirpation  of  the  spleen  in  animals,  but  the  only  observation  in 
the  human  subject  bearing  on  this  subject  is  that  of  Eiegner,  Avho  is  said  to 
have  found  a  similar  condition  in  a  boy  aged  fourteen  who  died  three  weeks 
after  the  excision  of  a  ruptured  spleen. 
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CYSTS  OF  THE  PANCEEAS. 

lu  1885  Senn  of  Chicago  published  an  account  of  eleven  cases  of  cyst  of  the 
pancreas,  one  of  which  was  diagnosed  and  successfully  operated  on  by  himself. 
Since  that  time  a  considerable  number  of  cases  have  been  recorded,  many  of 
which  have  been  treated  by  operation  with  complete  success.  A  pancreatic 
cyst  forms  a  tumour  which  may  reach  a  great  size,  and  contain  several  pints  of 
fluid.  It  occupies  chiefly  the  epigastric  and  left  hypochondriac  regions,  and 
as  it  increases  it  tends  to  push  the  stomach  forwards  and  upwards  and  the 
transverse  colon  downwards.  It  reaches  the  surface  above  the  umbilicus, 
being  covered  in  front  by  the  great  omentum.  In  addition  to  the  swelling- 
there  is  almost  invariably  abdominal  pain,  often  with  vomiting,  and  sometimes 
^vith  jaundice  from  pressure  on  the  bile-duct.  '  In  a  considerable  number  of 
the  recorded  cases  the  appearance  of  the  swelling  has  followed  a  more  or  less 
severe  in  jury  to  the  abdomen.  Thus  in  Jacobson  and  Pitt's  case  the  patient,  a 
man  aged  twenty-one,  had  been  kicked  in  the  abdomen  three  years  previously; 
he  was  confined  to  his  bed  for  three  weeks,  and  ever  since  had  been  liable  to 
attacks  of  abdominal  pain  ;  and  in  a  case  recorded  by  Littlewood,  of  Leeds, 
the  epigastric  swelling  was  noticed  two  days  after  the  patient  was  stamped  on 
by  a  horse.  The  fluid  contained  in  a  pancreatic  cyst  is  alkaline,  and  has 
a  specific  gravity  of  1010  to  1020  ;  it  is  generally  turbid,  of  a  greenish  or 
brownish  colour,  and  contains  albumen  with  traces  of  the  ferments  usually 
present  in  pancreatic  juice. 

Little  is  known  regarding  the  mode  of  formation  of  these  cysts.  AVhen  they 
are  traumatic  in  origin  it  seems  probable  that  laceration  of  the  gland  with 
haemorrhage  occurs,  and  that  this  is  followed  by  escape  of  the  secretion  from 
the  torn  ducts.  In  the  cases  in  which  there  is  no  evidence  of  injury  it  has 
lieen  suggested  that  a  retention  cyst  forms  as  the  result  of  some  obstruction  of 
the  duct.  That  the  disease  is  simple  in  nature  seems  certain  from  the  after- 
history  of  some  of  the  cases  which  have  been  operated  on,  but  it  is  important 
to  note  that  in  a  case  which  was  treated  by  Pearce  (lould  there  was  an 
infilti'ation  of  hard  growth  around  the  fistula  which  still  existed  three  years 
after  the  operation,  and  enlargement  of  the  inguinal  and  axillary  glands. 

The  characters  of  the  tumour  have  been  sufficient  in  several  cases  to 
establish  the  diagnosis.  In  females  the  cysts  have  most  commonly  been 
mistaken  for  ovarian  tumours  ;  whilst  among  other  conditions  with  which 
they  have  been  confounded  are  hydatid  of  the  liver,  cysts  of  the  peritoneum, 
and  retroperitoneal  sarcoma. 

Jacobson  suggests  that  in  a  doubtful  case  valuable  information  might  be 
obtained  l>y  distending  the  stomach  and  colon  with  gas. 

Treatment. — Although  aspiration  has  produced  a  cure  in  some  instances, 
and  has  frequently  been  adopted  as  a  means  of  diagnosis,  it  is  dangerous,  and 
had  better  be  abandoned  in  favour  of  an  exploratory  incision.  In  a  case 
recorded  by  Cathcart.  rupture  of  the  cyst  into  the  peritoneal  cavity  followed 
simple  puncture.  The  treatment  usually  adopted  has  consisted  in  making  a 
median  incision  above  the  umbilicus,  and  then  exposing  the  cyst  by  dividing 
the  omentum  below  the  stomach.  The  contents  are  next  partially  withdrawn 
with  an  aspirator  or  trochar,  and  the  cyst  drawn  up  to  the  abdominal  incision. 
Finally  the  cyst  is  opened,  the  edges  of  the  opening  sutured  to  the  wound,  and  a 
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drainage-tube  inserted.  In  more  than  one  case  a  posterior  opening  has  been 
made  below  the  last  rib  of  the  left  side.  The  connexions  of  the  cyst  will 
rarely  allow  complete  removal,  as  practised  by  Glutton  and  others. 

Nimier  has  collected  35  cases  in  which  incision  and  drainage  were  practised  ; 
of  these  29  recovered  and  6  died,  but  only  3  directly  from  the  operation. 
Partial  extirpation  was  carried  out  in  8  with  7  recoveries,  and  complete 
extirpation  in  G  with  -i  recoveries. 

I  cannot  leave  this  subject  without  an  expression  of  admiration  at  the 
great  advance  that  has  of  late  years  been  made  in  the  treatment  of  diseases 
of  the  abdominal  viscera  by  surgical  operation,  and  a  recognition  of  the  merits 
of  those  Surgeons  who  have  led  the  advance  in  this  department  of  our  art, 
and  of  the  vast  importance  of  the  results  achieved  by  them.  But  whilst  thus 
freely  recording  my  admiration  for  the  successes  that  have  been  obtained, 
I  must  add  a  few  words  of  caution  to  aspirants  for  distinction  in  this  great 
field  of  practice.  I  would  venture  to  remind  them  that  an  operation  is  not 
necessarily  justifiable  because  it  is  practicable  ;  that  every  act  of  operative 
audacity  is  not  a  triumph  of  sound  and  legitimate  surgery  ;  and  that  a  patient's 
life  may  possibly  be  prolonged  on  conditions  less  tolerable  than  death. 

DISEASES   OP  THE  UMBILICUS. 

Hsemorrhage  from  the  Umbilicus  occasionally  occurs  in  infants  on  separa- 
tion of  the  cord.  It  is  best  treated  by  acupressure,  a  darning-needle  being 
passed  through  the  bleeding  point  and  a  piece  of  silk  twisted  round  it. 

Ulceration  of  the  Umhilicns  is  occasionally  met  with  after  the  separation 
of  the  cord  in  new-born  children.  It  must  be  treated  by  cleanliness  and  the 
application  of  some  simple  ointment.  In  adults,  especially  when  very  fat  and 
uncleanly  in  their  habits,  eczema  followed  by  ulceration  is  not  uncommon  in 
the  navel.  It  must  be  treated  by  syringing  with  boric  acid  lotion  and  the 
application  of  boric  acid  ointment.  Sometimes  a  prominent  fungating  mass 
of  granulations  may  form,  which  requires  destruction  with  nitrate  of  silver. 
Soft  and  hard  chancres  have  been  met  with  on  the  navel,  and  a  purulent 
discharge  resulting  from  gonorrhoeal  infection  is  said  to  have  been  observed. 

A  Polypus  is  occasionally  met  with  in  children  springing  from  the  hollow 
of  the  umbilicus.  It  usually  forms  a  pedunculated  body  of  a  red  colour,  and 
is  about  the  size  of  a  currant.  On  microscopic  examination  it  is  found  to 
contain  glandular  tissue,  and  it  is  evidently  developed  from  the  vitelline  duct. 
It  may  be  removed  with  a  fine  ligature,  or  with  a  fine-pointed  cautery. 

Dermoid  Cysts  at  the  umbilicus  are  rare  ;  they  may  be  pedunculated. 
They  should  be  removed. 

Squamous  Carcinoma  of  the  Umbilicus  is  a  rare  disease.  Should  it 
occur  the  tumour  must  be  removed  freely,  the  abdominal  cavity  being  opened 
if  necessary,  and  the  aperture  being  closed  by  sutures. 

Umbilical  Pistulae. — Fcvxal  fistuhc  at  the  umbilicus  may  arise  from 
strangulation  and  sloughing  of  an  umbilical  hernia.  They  are  also  occasion- 
ally congenital,  resulting  either  from  a  protrusion  of  a  diverticulum  from  the 
ileum,  or  of  a  portion  of  the  small  intestine  into  the  cord  and  its  accidental 
inclusion  in  the  ligature  at  birth.  In  other  cases  they  arise  from  perforation 
of  the  small  intestine  by  chronic  ulceration,  usually  tuberculous,  with  the 
formation  of  a  circumscribed  abscess  amongst  the  coils  of  the  intestine,  finally 
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discharging  at  the  Davel.  The  treatment  of  these  fistulEe  is  extremely 
unsatisfactory.  The  application  of  the  cautery  to  the  orifice  is  of  little  use, 
and  j^lastic  operations  almost  invariably  fail.  If  the  disease  does  not  give 
much  trouble  it  is  better  treated  by  the  application  of  a  pad  and  attention 
to  cleanliness.  If  there  is  a  complete  artificial  anus  after  gangrenous  hernia, 
a  cure  must  be  attempted  by  the  means  already  described  in  the  chapter 
on  hernia.  Urinarii  Fistula:  are  very  rare,  and  result  from  imperfect  closure 
of  the  urachus.  They  are  sometimes  associated  with  obstruction  in  the 
urethra.  An  attempt  may  be  made  to  close  the  fistula  by  a  plastic  opera- 
tion. Any  source  of  obstruction  in  the  urethra  or  bladder  must  be  dealt 
with.  BiUarij  FistiiM  also  have  been  met  with  ;  they  usually  result  from 
inflammation  of  the  gall-bladder,  with  adhesion  to  the  parietes,  and  the 
burrowing  of  an  abscess  downwards. 

TUMOURS  OF   THE  GROIN. 

Tumours  of  the  groin  may  develop  primarily  in  that  region,  or  descend  into 
it  from  the  abdomen.  In  making  the  diagnosis  the  first  point  is  to  ascertain 
whether  pulsation  is  present.  Pulsating  tumours  are  either  aneurisms, 
pulsating  sarcomata  or  fluid  tumours  with  communicated  pulsation.  The 
distinction  of  these  diseases  is  fully  given  at  pp.  112  and  o24.  Vol.  II.  Non- 
Pulsating  Tumours  may  be  divided  into  the  reducible  and  irreducible.  The 
reducible  tumours  are  either  hernia,  varix  of  the  saphena  vein,  or  abdominal 
abscesses  passing  under  Poupart's  ligament.  The  diagnosis  of  these  various 
diseases  is  given  at  p.  880,  Vol.  II.  In  distinguishing  the  irreducible  tumours, 
irreducible  hernia  must  first  be  excluded.  The  remaining  tumours  may  be 
fluid  or  solid.  The  fluid  tumours  are  chronic  abscesses  of  the  lymphatic 
glands  or  cystic  growths  of  various  kinds.  The  diagnosis  here  is  easy  :  the 
irregular  hardened  .outline  of  glandular  abscess,  its  rapid  development,  and 
softening  from  a  previously  indurated  state,  will  distinguish  it  from  the  tense, 
clearly-defined  outline,  smooth  and  elastic  feel  of  the  slowly  developing  and 
very  chronic  cystic  growth. 

The  Solid  tumours  may  be  enlarged  glands,  a  retained  testicle,  or  new 
growths.  The  new  growths  may  be  simple  or  malignant.  When  malignant 
they  may  be  primary  sarcomata  or  secondary  carcinomata  following  primary 
disease  of  the  penis  or  skin  of  the  leg.  The  history  of  the  case,  the  feel 
of  the  tumour,  the  rapidity  of  its  progress,  the  extent  of  contamination  of 
neighbouring  parts,  and  the  other  signs  that  serve  as  diagnostic  differences 
between  simple  and  malignant  growths,  will  enable  the  Surgeon  to  make  the 
diagnosis  with  sufficient  accuracy. 

The  treatment  of  most  of  these  conditions  has  already  been  described,  but  a 
few  words  may  be  said  here  on  the  removal  of  solid  or  cystic  tumours  of  the 
groin  by  operation.  In  undertaking  such  proceedings  the  relation  of  the 
growth  to  the  great  vessels  must  be  carefully  considered.  If  the  tumour 
merely  presses  on  the  vessels,  causing,  perhaps,  much  solid  oedema  of  the 
limb,  the  removal  may  be  attempted,  l)ut  if  it  seems  to  implicate  and  surround 
them  and  to  be  fixed  to  neighbouring  parts  it  is  wiser  not  to  attempt  any 
operation. 
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DISEASES  OF  THE  RECTUM  AND  ANUS. 

CONGENITAL  MALFOKMATIONS. 

Before  passing  to  the  consideration  of  the  more  important  Congenital 
Malformations  to  which  the  rectum  and  anus  are  liable,  it  may  be  well  to 
recall  very  briefly  certain  stages  in  the  development  of  these  parts.  Up  to 
a  certain  stage  the  rudimentary  genito-urinary  apparatus  opens  into  the  hind- 
gut  by  means  of  the  uro-genital  sinus,  and  thus  a  true  cloaca  exists.  Over 
the  blind  extremity  of  this  cloaca  a  slight  invagination  of  the  epiblast  occurs, 
forming  the  proctodteum,  and  by  the  absorption  of  the  thin  septum  between 
the  two,  a  cloacal  orifice  is  produced.  In  the  fifth  oi'  sixth  week  the  genital 
eminence,  from  which  the  penis  or  clitoris  develops,  makes  its  appearance 
within  the  anterior  margin  of  the  cloacal  orifice.  A  little  later  the  orifice 
becomes  divided  into  two  parts  by  the  gradual  formation  of  a  septum  which 
extends  downwards  and  separates  the  posterior,  or  anal,  orifice  from  the 
anterior,  or  uro-genital.  Thus  the  rectum  and  anus  are  completely  separated 
from  the  genito-urinary  apparatus,  the  further  stages  in  the  development  of 
which  need  not  be  considered. 

The  following  are  the  most  important  abnormal  conditions  of  the  rectum 
and  anus  : — 1.  Narrowing  and  partial  closure  of  the  anus.  2.  Complete 
closure  of  the  anus.  3.  Anus  present,  but  rectum  wanting  to  a  variable 
degree.  4.  Anus  and  rectum  wanting.  5.  Anus  present  or  absent ;  rectum 
opening  into  bladder,  vagina,  or  urethra.  In  extremely  rare  cases  absence  of 
the  rectum  has  been  associated  with  want  of  development  of  the  rest  of  the 
large  intestine,  or  the  anus  has  been  found  in  an  abnormal  situation. 

Reference  to  the  mode  of  development  of  the  part  shows  that  the  ordinary 
malformations  cannot  be  explained  by  any  simple  arrest  of  the  process.  Thus, 
failure  of  the  proctodaeum  to  open  into  the  hind-gut  will  not  serve  to  ex- 
plain those  cases  in  which  the  anus  is  present  but  does  not  communicate 
with  the  rectum,  for  the  proctodfeum  opens  into  the  common  cloaca  of  the 
hind-gut  and  uro-genital  sinus.  Hence  the  error  of  development  must  be 
looked  for  at  a  later  stage,  and  probably  consists  in  a  secondary  closure  of  the 
rectal  part  of  the  cloaca  at  the  time  when  the  latter  becomes  subdivided  into 
its  two  portions.  Doubtless  an  explanation  of  these  cases  in  which  the  rectum 
communicates  with  some  part  of  the  genito-urinary  apparatus  must  be  sought 
for  in  the  original  communication  between  the  uro-genital  sinus  and  the 
hind-gut. 

1.  Narrowing  and  Partial  Closure  of  the  Anus. — The  canal  continues 
pervious,  but  not  sufficiently  to  allow  of  the  bowels  being  completely  emptied, 
the  anus  usually  merely  admitting  a  full-sized  jorobe.    In  some  cases  the 
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obstruction  appears  to  depend  upon  constriction  of  the  anal  orilice,  in  otliers 
upon  an  imperfect  septum  stretching  across  it. 

Trrafmciil. — In  slight  cases  the  daily  passage  of  a  well-oiled  finger  into  the 
bowel  will  pi-ove  surticient.  In  moi-e  severe  cases  it  may  be  necessary  to  notch 
the  contracted  anus  with  a  probe-pointed  bistoury  and  dilate  it  with  bougies. 

2.  Complete  Closure  of  Anus.  Atresia  ani. — The  anus  may  be  com- 
pletely closed  by  a  membranous  septum  stretching  across  it,  usually  having  a 
raphe  along  the  central  Hne,  and  a  Slight  depression,  through  which  the  dark 
meconium  can  be  seen,  and  on  which  an  impulse  can  be  felt.  This  constitutes 
perhaps  the  most  common  form  of  malformation  that  is  met  with. 

Treatment. — In  this  variety  an  incision  must  be  made  through  tlie  septum 
along  the  middle  line,  and  across  on  each  side,  when  the  meconium  will  freely 
escape.  The  four  angular  flaps  that  are  left  must  now  be  removed,  and  the 
aperture  kept  open  by  tlie  introduction  of  a  well-oiled  plug. 

o.  Anus  present,  Rectum  wanting  to  a  variable  degree.  Atresia 
recti. — In  the  simplest  form  of  this  malformation  the  anus  is  perfectly 
formed,  but  at  a  distance  of  about  half  an  inch  or  an  inch  from  its  aperture 
the  rectum  will  be  found  occluded  by  a  perfect  membranous  septum.  This  is 
a  rare  and  somewhat  puzzling  malformation,  as  the  infant  will  be  found  to 
labour  under  intestinal  obstruction,  and  yet,  on  examination,  the  anal  orifice 
will  be  found  perfectly  formed.  The  Surgeon  will,  however,  detect  the  state 
of  things  by  introducing  a  probe  or  the  end  of  his  little  finger  into  the  anus. 
The  septum  can  readily  be  brought  into  view  by  inserting  the  nose  speculum 
(Fig.  (i(;7),  and  throwing  light  up  the  bowel  by  means  of  a  laryngeal  mirror. 
In  more  severe  cases  the  anal  invagination  is  separated  by  a  considerable 
distance  from  the  cul-de-sac  in  which  the  rectum  ends,  or  the  latter  may  be 
entirely  absent,  the  sigmoid  flexure  ending  in  a  dilated  pouch  opposite  the 
sacral  promontory. 

Treatment. — When  the  rectum  is  only  occluded  by  a  thin  septum,  the 
following  operation  will  be  found  successful  : — 1.  The  child  is.  put  in  the 
lithotomy  position.  2.  A  trochar-cannula  is  then  passed  down  to  and  pressed 
against  the  septum.  55.  The  trochar  is  next  passed  down  the  cannula  and 
through  the  septum.  4.  The  trochar  is  then  withdrawn,  and  the  cannula 
left  in.  5.  A  probe  is  passed  through  the  cannula,  which  is  then  slipped  out 
over  it  and  along  the  probe,  or  a  director  which  may  be  substituted  for  it,  a 
narrow-bladed  pair  of  dressing  forceps  is  pushed  up  and  opened  out  so  as  to 
dilate  the  opening  in  the  septum.  During  this  process,  the  retained  fteces 
will  have  escaped.  The  aperture  must  be  kept  free  by  the  occasional  introduc- 
tion of  a  bougie  or  of  the  finger. 

In  the  more  severe  forms  of  this  malformation,  an  incision  must  be  made 
backwards  from  the  anus  to  the  coccyx  and  an  attempt  made  to  reacli  the 
rectum,  or  failing  this  colotomy  is  necessary,  as  in  the  next  variety. 

4.  Absence  of  Anus  ;  Rectum  more  or  less  deficient.  Atresia  ani 
et  recti. — Every  variety  of  this  malformation  is  met  with  between  the 
slightest  form  in  which  the  rectum  ends  in  a  blind  pouch  close  to  the  sur- 
face of  the  perinfBum,  and  the  most  extreme  form  in  which  the  rectum  is 
absent  and  the  colon  terminates  in  a  large  pouch  opposite  the  sacral  pro- 
montory. The  exact  condition  can  rarely  be  recognised  with  certainty  until 
the  Surgeon  has  made  an  incision  at  the  site  of  the  anus  in  the  hope  of 
reaching  the  bowel.    It  has  been  pointed  out  that  if  the  pelvis  be  abnormally 
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small  and  the  tubera  ischii  too  close  together,  it  is  probable  that  the  rectum 
ends  high  up  or  is  altogether  absent.  When  the  bowel  comes  low  down  into 
the  pelvis,  bulging  may  be  noticed  in  the  peringeum  when  the  child  strains. 

Treatment. — In  these  cases  the  Surgeon  must  first  make  an  attempt  to . 
reach  the  bowel  from  the  perineeum,  failing  which,  colotomy  should  be 
l^erformed. 

1.  Perinieal  Incision. — The  perinseal  incision  has  the  advantage  of  being 
in  the  natural  situation  of  the  anus,  and  of  being  easily  practised  and  usually 
successful  in  all  those  cases  in  which  the  anus  only  is  imperforate,  the  rectum 
being  present.  In  those  cases  in  which  there  is  congenital  absence  of  the 
rectum  this  operation  must  necessarily  fail.  The  operation  is  thus  per- 
formed : — An  incision  about  an  inch  in  length  should  be  carefully  made  from 
the  point  of  the  coccyx  forwards.  The  dissection  requires  to  be  carried  with 
caution  to  a  considerable  depth  along  the  mesial  line;  and  the  Surgeon  taking 
the  curve  of  the  sacrum  and  coccyx  for  his  guide,  and  bearing  in  mind 
the  relations  of  the  bladder  and  large  vessels  in  the  neighbourhood,  carefully 
proceeds  in  search  of  the  gut,  which  may  be  found  at  a  considerable  depth 
from  the  surface.  A  probe  may  be  passed  into  the  urethra  of  a  male  child, 
or  the  vagina  of  a  female,  to  serve  as  a  guide  to  the  position  of  these  canals. 
The  danger  of  wounding  the  bladder  must  also  be  considered,  and  may  be 
materially  lessened  by  emptying  this  viscus  by  pressing  over  the  pubes  before 
commencing  the  operation.  In  four  instances  of  this  kind  on  which  I  have 
operated,  it  was  necessary  to  proceed  to  a  depth  of  at  least  an  inch  and  a  half 
before  the  bowel  was  reached  ;  which,  on  account  of  the  narrowness  of  the 
wound  and  the  small  size  and  important  relations  of  the  parts  is  not  an  easy 
matter.  When  the  gut  is  reached  it  must  be  punctured  and  the  meconium 
allowed  to  escape. 

It  is  of  the  utmost  importance  both  for  the  immediate  result  of  the  operation 
and  for  the  prospect  of  ultimate  success  that  the  gut  should  be  brought  down 
and  fixed  to  the  lips  of  the  external  wound.  Unless  this  be  done,  the  line  of 
incision  between  the  gut  and  the  aperture  in  the  integuments  will  degenerate 
into  a  fistulous  track,  which  will  have  a  tendency  to  contract,  and  will  be  a 
source  of  much  subsequent  trouble.  If  the  gut  can  be  brought  down  to  and 
sutured  to  the  opening  in  the  integument,  this  source  of  inconvenience  will  be 
removed,  and  the  patient  will  be  saved  all  that  danger  which  results  from  the 
passage  of  the  meconium  over  a  raw  surface.  This,  however,  can  be  done 
only  when  the  intestine  terminates  at  a  comparatively  short  distance  from  the 
surface.  If  it  be  impossible,  the  track  should  be  kept  dilated  with  bougies ; 
or  a  gum-elastic  or  pewter  tube,  through  which  the  fcBces  are  allowed  to 
escape,  may  be  fixed  in  the  part. 

If  the  Surgeon  fail  to  reach  the  bowel  through  the  perinjeal  incision,  there 
is  no  alternative  but  to  perform  colotomy. 

2.  Colotomy. — Both  the  inguinal  and  the  lumbar  methods  have  been  prac- 
tised in  these  cases,  and  although  there  is  no  strong  balance  of  evidence  for  or 
against  either  operation,  the  preference  must  be  given  to  the  inguinal  incision 
(p.  924). 

The  principal  objections  to  the  lumbar  operation  are  that  the  space 
between  the  last  rib  and  the  iliac  crest,  especially  in  a  fat  infant,  is  very 
limited,  and  that  the  colon  is  often  misplaced,  and  still  more  frequently 
possesses  a  long  meso-colon.     In  performing  the  inguinal  operation,  the 
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opening  of  the  bowel  may  be  postponed  for  twenty-four  hours  if  the  child's 
condition  will  allow.  Should  lumbar  colotomy  be  nudertaken,  it  must  be 
borne  in  mind  that  the  kidney  is  relatively  very  large,  extends  far  outwards, 
may  bo  enveloped  in  very  little  fat,  and  may  thus  easily  be  wounded.  The 
mortality  after  colotomy  in  these  cases  is  necessarily  high  :  thus  of  52  cases 
collected  by  Ball,  24  recovered,  27  died,  and  in  one  the  result  was  not  known. 
In  34  cases  the  inguinal  operation  was  performed  with  17  recoveries,  16  deaths, 
and  one  doubtful  result ;  in  17  cases  the  lumbar  operation  was  performed 
with  7  recoveries  and  10  deaths.'  In  one  fatal  case  the  method  was  not 
stated. 

.').  Absence  of  Anus  ;  Opening  of  Rectum  into  Bladder,  Urethra,  or 
Vagina. — Tliis  class  includes  a  considerable  proportion  of  all  cases  of  malfor- 
mation of  the  rectum  and  anus,  and  necessarily  presents  much  difficulty  in 
treatment.  When  the  communication  is  with  the  bladder  there  is  little  hope 
of  reaching  the  bowel  from  the  perinteum.  Colotomy  is  therefore  re(]uired, 
and  Ball  has  suggested  that  it  might  be  advisable  completely  to  divide  the 
colon,  suture  the  lower  opening,  and  convert  the  upper  one  into  the  artificial 
anus.  "When  the  communication  is  with  the  m'ethra  there  is  more  hope  of 
success  by  the  perinatal  incision  ;  and  cases  have  occurred  in  which,  although 
the  whole  of  tlie  meconium  with  flatus  had  escaped  per  urethram,  yet,  on 
opening  the  rectum,  the  abnormal  communication  has  gradually  closed. 

When  the  rectum  opens  into  the  vagina  the  communication  is  in  the 
posterior  wall,  usually  just  above  the  vaginal  orifice.  The  opening  may  be 
surrounded  by  a  sphincter  sufficiently  developed  to  prevent  the  constant  escape 
of  fajces,  or  it  may  consist  only  of  a  small  track  communicating  with  the 
rectum  above  its  blind  extremity.  In  the  latter  case  the  bowel  should  be 
opened  in*  the  peiinseum,  and  if  necessary  when  the  child  is  older  steps  must 
be  taken  to  close  the  vaginal  opening.  When  the  opening  into  the  vagina  is 
represented  by  an  anus  provided  with  a  sphincter,  an  attempt  may  be  made  to 
separate  this  from  its  abnormal  connexions,  and  transplant  it  to  the 
perinsBum. 

Dermoids  have  occasionally  been  met  with  in  connexion  with  the  mucous 
meml)rane  of  the  rectum,  the  most  conspicuous  symptom  in  some  recorded 
cases  having  been  the  projection  of  a  bunch  of  long  hairs  from  the  anus.  The 
explanation  of  the  occurrence  of  dermoids  in  this  position  is  not  clear,  but 
according  to  Bland  Sutton  they  illustrate  the  close  affinity  of  mucous  membrane 
and  skin,  and  the  readiness  with  which  one  merges  into  the  other.  The  only 
treatment  consists  in  the  removal  of  the  growth. 

Dermoid  cysts  are  also  sometimes  found  between  the  rectum  and  the 
sacrum,  and  are  then  supposed  to  arise  from  an  uuobliterated  portion  of  the 
neurenteric  canal.  In  a  case  of  this  kind  operated  on  by  Page,  of  Newcastle, 
the  cyst  was  of  very  large  size,  and  was  successfully  removed  by  an  incision 
between  the  anus  and  the  coccyx.  After  emptying  the  cyst  of  atheromatous 
matter  and  hairs,  it  was  easily  withdrawn  by  gently  separating  it  with  the 
fingers.  It  extended  upwards  above  the  brim  of  the  pelvis,  but  did  not 
implicate  the  peritoneum. 
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INFLAMMATION   AND  ULCEEATION. 

Simple  inflammation  of  tiie  rectum,  unaccompanied  by  ulceration,  is  not  com- 
mon, and  most  frequently  results  from  the  presence  of  large  accumulations  of 
faecal  matter,  or  the  irritation  due  to  growths  and  other  causes.  It  may  be  the 
result  of  true  dysentery.  Ball  and  others  describe  an  acute  catarrhal  inflamma- 
tion, which  is  not  unfrequently  met  with,  especially  in  children.  It  gives  rise  to 
tenesmus,  the  passage  of  small  quantities  of  blood  and  mucus,  with  a  sense  of 
heat  and  weight  about  the  pelvis,  and  sometimes  irritability  of  the  bladder, 
and  a  tendency  to  prolapse  due  to  swelling  of  the  mucous  membrane  and  sub- 
mucous tissue.  An  intense  form  of  rectal  inflammation  occasionally  results 
from  infection  with  gonorrhceal  discharges. 

Gouorrhoeal  Proctitis  may  result  from  direct  infection,  but  it  more  com- 
monly arises  secondarily  as  the  result  of  inoculation  with  the  discharges 
from  gonorrhceal  vaginitis.  It  causes  acute  congestion  and  swelling  of  the 
mucous  membrane,  which  may  be  so  marked  as  to  lead  to  a  certain  amount  of 
prolapse.  Associated  with  this  is  a  more  or  less  abundant  purulent  discharge. 
Ulceration  of  the  mucous  membrane  is  said  to  be  rare.  The  most  marked 
symptoms  are  burning  pain  in  the  part,  especially  intense  during  deftecation, 
and  tenesmus.  The  Trcatmmt  should  consist  in  rest  in  the  recumbent  posi- 
tion, the  use  of  hot  baths,  and  the  administration  of  saline  aperients.  Ball 
recommends  the  use  of  a  suppository  containing  five  grains  of  iodoform  and  a 
third  of  a  grain  of  extract  of  belladonna*;  and  if  there  be  much  tenesmus,  a 
simple  enema  of  starch  and  opium.  "Weak  injections  of  nitrate  of  silver  are 
useful  if  the  disease  becomes  chroinc. 

Ulceration  of  the  Rectum  is  met  with  in  a  variety  of  difFere^nt  forms. 
The  painful  ulcer  or  fissure  in  am,  malignant  ulceration,  and  that  due  to 
syphilis,  will  be  subsequently  considered.  Extensive  ulceration  may  occasionally 
result  from  dysentery. 

Simple  Ulcer  of  the  rectum  is  not  unfrequently  met  with  just  within  the 
anus.  In  some  cases  it  probably  arises  as  the  result  of  injury,  but  when  of 
long  standing  and  callous  in  nature,  it  is  probably  connected  with  a  congested 
condition  of  the  mucous  membrane.  Such  an  ulcer  has  aptly  been  compared 
with  the  varicose  ulcer  of  the  leg,  and  has  been  called  by  Rokitansky  the 
"  hsemorrhoidal  ulcer."  It  gives  rise  to  very  little  jDain,  and  is  usually 
attended  wnth  slight  discharge  of  blood  and  mucus. 

The  Treatment,  should  consist  in  regulating  the  bowels  and  keeping  the 
patient  in  bed.  Iodoform  ointment  may  be  applied  with  a  special  introducer, 
and  often  a  suppository  containing  fifteen  grains  of  subnitrate  of  bismuth 
will  be  found  useful.  If  simple  methods  fail  an  anfestlietic  should  be  given, 
the  sphincter  dilated  and  the  ulcer  scraped. 

Tuberculous  Ulceration  of  the  rectum  is  not  common,  except  the  limited 
form, which  is  frequently  present  around  the  internal  opening  of  a  tuberculous 
fistula.  The  primary  deposit  in  such  cases  probably  occurs  in  the  submucous 
tissue.  In  rare  instances  the  ulceration  is  progressive  and  attended  with  much 
surrounding  thickening  ;  to  such  a  form  the  term  "  lupoid  "  has  been  applied. 
Harrison  Cripps  has  described  two  cases  of  this  nature,  in  which  the  resem- 
blance to  carcinoma  was  very  close.  The  Treatment  consists  in  thoroughly 
scraping  the  surface  and  applying  chloride  of  zinc  (40  grs.  to  5  j)  and  iodoform  ; 
or  excision  of  the  ulcer  may  be  required. 
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STRICTURE- SIMPLE,  SYPHILITIC  AND  MALIUNANT. 

Stricture  may  be  met  with  in  any  part  of  the  large  intestine,  but  it  occurs 
with  very  varying  degrees  of  frequency  in  diffei'ent  portions  of  that  gut.  Exces- 
sively rarely  met  with  in  the  ascending  or  transverse,  of  uufrequent  occuiTence 
in  the  descending  colon,  it  becomes  more  common  in  the  sigmoid  flexure,  and 
very  frequently  occurs  at  about  the  junction  of  this  portion  of  the  colon  with 
the  rectum.  In  the  rectum  itself  it  is  most  commonly  found  either  at  the  upper 
part  from  four  to  six  inches  above  the  anus,  or  else  a  little  above  that  aperture. 

The  frequent  passage  of  small  'quantities  of  liquid  faeces,  with  occasional 
constipation,  should  always  lead  to  a  suspicion  of  stricture. 

It  is  of  three  kinds  :  1,  the  simple,  dependent  on  simple  thickening  of  the 
intestinal  coats  ;  2,  the  syphilitic ;  and  3,  the  malirpnant,  consisting  of  a  can- 
cerous growth  of  the  walls  of  the  gut. 

Simple  or  Fibrous  Stricture  of  the  rectum  is  most  commonly  situated 
within  easy  reach  of  the  finger,  about  three  inches  from  the  anus.  It  most 
commonly  occurs  in  elderly  people,  and  with  special  frequency  in  females. 
It  may  result  from  any  condition  which  leads  to  the  formation  of  cicatricial 
tissue  in  the  wall  of  the  bowel.  Thus  it  may  follow'  injury  of  the  part,» 
especially  if  attended  with  sloughing  and  loss  of  substance  as  sometimes 
happens  during  parturition.  A  common  cause  is  the  contraction  following  the 
healing  of  ulcers  of  various  kinds  such  as  those  due  to  chronic  dysentery, 
chancres,  and  possibly  tuberculous  ulceration.  Hai-i'ison  Cripps  believes  that  the 
frequent  spasm  induced  by  the  irritation  of  ulcers  and  other  conditions  in  the 
rectum  takes  an  important  share  in  gradually  causing  actual  organic  stricture. 
In  some  cases  the  narrowing  is  really  caused  by  inflammatory  thickening  out- 
side the  gut,  especially  in  women  who  have  suffered  from  pelvic  cellulitis  after 
labour.    In  such  cases  the  stricture  is  seated  just  within  reach  of  the  finger. 

The  Symptoms  of  simple  stricture  of  the  rectum  consist  at  first  of  some 
difficulty  iu  deficcation,  the  patient  being  obliged  to  strain  at  stool.  Often 
there  is  a  history  of  alternating  diarrhoea  and  constipation.  The  stricture 
becomes  temporarily  blocked  by  scybala,  and  when  these  escape  an  attack  of 
spurious  diarrhoea  follows,  the  liquid  matter  which  is  passed  being  largely 
mucus  poured  out  by  the  irritated  mucous  membrane  above  the  stricture. 
When  the  stricture  is  quite  low  down  the  fiBces  may  be  flattened,  narrowed  or 
furrowed,  but  in  most  instances  this  symptom  is  not  noticeable.  There  is  very 
commonly  pain  in  defecation,  with  occasional  passage  of  some  mucusor  blood  ; 
aud  dyspeptic  symptoms,  with  flatulent  distension  of  the  abdomen,  are  apt  to 
come  on.  As  a  rule  the  stricture  is  within  easy  reach  of  the  finger,  so  that  its 
precise  situation  and  diameter  can  be  ascertained.  The  examination  should 
never  be  made  -with  the  patient  leaning  over  a  chair,  as  in  this  position  the 
gut  is  drawn  up,  and  the  stricture  may  then  be  taken  out  of  reach.  A 
stricture  beyond  the  reach  of  the  finger  may  be  examined  by  the  introduc- 
tion of  a  well-greased  bougie,  attention  being  paid  to  the  curve  which  the 
rectum  makes  laterally,  as  well  as  from  before  backwards.  The  information 
gained  in  this  way  is  very  uncertainf  as  the  point  of  the  instrument  is  apt  to 
hitch  in  folds  of  the  mucous  membrane,  or  opposite  the  promontory  of  the 
sacrum  :  and  thus  there  may  seem  to  be  a  constriction,  which  in  reality  does 
not  exist.  Unless  great  care  be  taken  the  mucous  membrane  may  actually  be 
lacerated,  and  the  instrument  even  forced  into  the  peritoneal  cavity.    In  other 
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cases  a  small  bougie  will  appear  to  pass,  Avhen  in  reality  its  point,  meeting 
with  an  obstruction,  curves  downwards  into  the  rectum. 

In  cases  of  long-standing  stricture  of  the  rectum,  the  bowel  below  is  often 
considerably  dilated.  Bryant,  who  first  called  attention  to  this  so-called 
"  ballooning  of  the  rectum,"  suggests  that  it  results  from  atrophy  of  the 
muscular  coat  due  to  arrest  of  peristalsis  at  the  stricture,  and  the  distension 
of  the  atrojAied  'bowel  below  by  retained  flatus. 

The  Progress  and  Termination  of  a  simple  stricture  vary  in  difiPerent 
cases.  Many  persons  who  present  all  the  symptoms  of  this  simple  stricture 
of  the  rectum  will  live  on  in  very  good  general  health  through  a  long  series 
of  years.  In  others  the  contraction  may  go  on  increasing  until  at  last  com- 
plete occlusion  takes  place.  This  condition  usually  comes  on  slowly,  and  after 
the  occlusion  is  complete,  life  may  continue  for  several  weeks  ;  but  in  some 
instances  it  seems  to  take  place  rather  suddenly,  and  with  all  the  symptoms  of 
acute  intestinal  obstruction,  death  occurring  in  a  few  days.  This  is  probably 
always  due  to  volvulus  or  kinking  of  the  dilated  bowel  above  the  stricture. 
Abscess  occasionally  forms  in  the  neighbourhood  of  the  stricture  ;  and,  passing- 
down  into  the  pelvis,  may  burst  either  into  the  ischio-rectal  space,  or  into  the 
vagina,  or  may  present  upon  the  nates.  The  discharge  of  pus  from  this  source, 
as  well  as  from  the  mucous  membrane  lining  the  stricture,  which  falls  into  an 
ulcerated  state,  may  induce  extreme  emaciation  and  hectic,  to  which  the  impair- 
ment of  nutrition  consequent  upon  the  disturbance  of  digestion  adds  materially. 

Treatment. — The  bowels  should  be  kept  moderately  open,  but  purgation 
carefully  avoided,  as  it  is  a  source  of  much  irritation.  Castor-oil,  Carlsbad 
salts,  or  saline  aperient  mineral  waters  in  small  doses  suit  best.  The  diet  should 
be  carefully  regulated,  and  the  strength  kept  up.  An  occasional  enema  will 
often  give  considerable  relief.    Small  glycerine  enemata  are  especially  useful. 

The  mrgkal  treatment  of  simple  stricture  of  the  rectum  consists  in  dilating 
the  canal  at  its  constricted  point.  If  this  be  within  reach  of  the  finger,  the 
dilatation  can  readily  be  carried  out.  If  it  be  above  the  upper  part  of  the 
rectum,  and  the  stricture  be  tight,  it  is  extremely  difficult  to  introduce  the 
proper  instruments  with  certainty.  Wl:ijen  the  stricture  is  low  down,  so 
that  the  end  of  the  finger  can  be  introduced  into  it,  it  may  readily  be  dilated 
by  introducing  a  rectum-bougie  every  second  day,  and  gradually  increasing 
the  size  of  the  instrument.  If  the  stricture  yield  but  slowly,  and  be  very 
tight  and  indurated,  I  have  found  it  a  convenient  plan  to  introduce  a 
sheathed  probe-pointed  bistoury  into  it  and  to  notch  it  towards  its  posterior 
aspect,  where  this  may  be  done  without  danger  to  the  peritoneum.  A  tent 
of  compressed  sponge  should  then  be  introduced,  and  left  in  for  twelve  hours. 
On  its  withdrawal,  bougies  may  more  readily  be  passed  ;  or  the  dilatation 
may  be  carried  on  by  means  of  tents.  When  the  stricture  is  above  the  reach 
of  the  finger,  a  good  deal  of  management  will  be  required  to  make  the  bougie 
enter  it.  This  is  best  done  by  placing  the  patient  on  his  left  side,  and  using 
a  moderate-sized  elastic  bougie,  softened  in  warm  water  and  well  greased, 
which  must  be  passed  without  the  employment  of  any  force.  When  once  the 
Surgeon  has  introduced  one,  others  can  readily  be  made  to  follow  in  the  same 
track.  The  great  danger  in  introducing  a  bougie  high  up  is  that  of  mistaking 
the  obstruction  offered  by  its  point  coming  into  contact  with  one  of  the 
valvular  folds  of  mucous  membrane  present  in  this  situation,  for  that  of  the 
stricture,  and,  by  pushing  on  the  instrument,  perforating  the  bowel — an 
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accident  that  would  probably  occasion  fatal  peritonitis.  During  the  intro- 
duction of  bougies,  the  bowels  must  be  kept  regular  by  means  of  laxatives, 
and  the  occasional  use  of  enemata.  If  much  pain  or  irritation  be  occasioned 
by  their  use,  opium  should  be  administered  internally  or  in  the  form  of  sup- 
positories. Though  a  simple  stricture  of  the  rectum  may  be  much  relieved  by 
the  use  of  bougies,  it  is  seldom,  I  think,  cured  by  this  means  ;  there  being  a 
great  tendency  in  it  to  contract  as  soon  as  the  treatment  is  discontinued. 

Dilatation  may  sometimes  conveniently  be  eflPeeted  by  the  use  of  Todd  s 
dilator  (Fig.  819).  This  is  introduced  closed,  covered  with  a  thin  india-rubber 
sheath,  so  as  to  avoid  nipping  the  mucous  membrane.  It  is  then  expanded  to 
the  required  extent  by  pressing  on  *a  trigger  in  the  handle. 

In  very  obstinate  cases  of  strictui-e  in  which  simple  dilatation  has  failed, 
linear  proctotomy  may  sometimes  be  practised  with  good  results. 
This  is  done  by  freely  dividing  the  stricture,  the  wall  of  the 
rectum  below  it,  and  the  sphincter  with  a  probe-pointed 
bistoury.  The  division  should  be  made  exactly  in  the  middle 
line  behind.  Bleeding  may  be  arrested  by  ligatures,  and  the 
wound  should  be  plugged  with  strips  of  gauze,  and  subse- 
quently irrigated  daily  with  warm  boric  acid  lotion. 

If  complete  obstruction  occur,  purgatives  must  on  no 
account  be  given.  An  endeavour  should  be  made  to  relieve 
the  patient  by  the  use  of  enemata  of  olive-oil,  and  the 
strength  should  be  supported  by  a  diet  that  is  nourishing, 
at  the  same  time  that  it  leaves  little  or  no  solid  residue. 
Opium  in  small  doses  frequently  given  will  relieve  the  pain 
aind  prevent  sickness  ;  under  this  treatment  the  bowels  may 
eventually  act  after  a  considerable  lapse  of  time.  In  a  case 
to  which  reference  has  already  been  made,  the  obstruction 
gave  way  after  it  had  lasted  for  about  five  weeks,  some 
hardened  faeces  with  bloody  mucus  being  discharged  and 
speedily  followed  by  abundant  motions.  Should  the  obstruc- 
tion, however,  continue,  and  the  patient  consequently  be  in 
imminent  danger  of  death,  colotomy  should  be  performed. 

Syphilitic  Stricture  of  the  Bectuui  is  met  with 
usually  within  easy  reach  of  the  finger,  and  chiefly  in  young  ^rHiator!"*^"'"' 
women  under  thirty,  rarely  in  men.  The  pathological  changes 
to  which  it  is  due  have  already  been  described  in  the  Chapter  on  Syphilis, 
Vol.  I.,  p.  1155.  The  fact  that  this  disease  is  almost  exclusively  met 
with  in  women  has  led  to  the  idea  that  it  may  be  due  to  direct  infec- 
tion of  the  bowel  or  to  extension  of  disease  from  the  vagina,  but  there 
is  no  evidence  to  support  this  view.  It  is  always  a  tertiary  affection, 
and  is  seldom  associated  with  any  affection  of  the  vagina.  It  is  almost 
exclusively  met  with  amongst  the  poorer  classes,  and  in  hospital  practice. 
To  the  finger  introduced  into  the  bowel  it  feels  as  if  there  were  an  irregular 
thickened  cicatricial  constriction  of  the  mucous  membrane.  This  may  be 
limited  to  the  lower  part  of  the  bowel,  but  frequently  extends  beyond  the 
reach  of  the  finger.  The  examination  causes  the  patient  the  most  intense 
pain,  as  there  is  often  ulceration  in  the  constricted  region.  Sometimes 
under  proper  treatment  the  ulcers  may  be  made  to  heal,  and  then  the  dense 
irregular  cicatricial  bands  alone  will  be  felt.    There  are  usually  evidences 


9S6 


DISEASES   OF   THE   RECTUM   AND  ANUS. 


of  constitutional  syphilis.  I  have  seen  these  syphilitic  ulcerations  extend 
into  the  vagina,  so  as  to  establish  a  recto-vaginal  fistula.  In  one  case  under 
ray  care  death  resulted  from  perforation  of  the  upper  part  of  the  rectum 
into  the  peritoneum.  The  motions  are  usually  passed  with  much  pain, 
and  are  mixed  with  blood  and  pus.  The  general  health  is  at  first  good,  but 
gradually  gives  way  under  the  pain  and  the  exhaustion  from  loss  of  blood 
and  discharge. 

Treatment. — The  patient  must  be  put  under  the  usual  constitutional 
treatment  for  syphilis.  If  ulceration  is  still  present 
the  best  treatment  consists  in  passing  bougies  of 
cocoa-nut  butter,  each  containing  about  four  to  five 
grains  of  iodoform,  into  the  rectum  once  a  day.  If 
this  do  not  succeed,  similar  bougies,  containing  a 
small  quantity  of  bichloride  of  mercury,  not  ex- 
ceeding ji-  of  a  grain,  may  be  used  instead.  In 
many  cases  nothing  succeeds  so  long  as  the  diseased 
surface  is  irritated  by  the  passage  of  faeces,  and 
then  colotomy  must  be  performed  as  the  only 
means  of  giving  relief.  Should  the  ulcers  heal 
without  necessitating  colotomy,  the  cicatricial  con- 
traction resulting  from  them  may  be  treated  in  the 
same  way  as  a  simple  stricture.  The  extent  of  the 
disease  usually,  however,  makes  this  form  of  stric- 
ture extremely  intractable. 

Carcinoma  of  the  Hectum  —  Malignant 
Stricture. — The  form  of  cancer  met  with  in  tlie 
rectum  is  almost  invariably  the  Columnar  Carci- 
noma. Its  structure  has  been  fully  described  in 
the  Chapter  on  Tumours  (Vol.  I.,  p.  1074).  In  the 
rectum  it  varies  somewhat  in  structure  in  different 
cases.  Ill  some  the  epithelial  structure  is  very 
abundant,  the  growth  being  composed  of  a  closely- 
packed  mass  of  tubes  resembling  enlarged  crypts 
of  Lieberkiihn,_  between  which  lie  the  vessels,  sup- 
ported by  a  delicate  connective  tissue  closely 
infiltrated  with  small  round  cells.  In  others  the 
glandular  element  is  much  less  developed,  the 
fibrous  sti'oma  being  more  fully  developed,  and 
showing  in  some  cases  a  tendency  to  contract  like 
that  of  a  scirrhus.  All  degrees  may  be  met  with  between  these  two  extremes. 
The  clinical  features  vary  with  the  structure.  The  softer  varieties  grow  more 
rapidly,  implicate  surrounding  structures  more  widely,  and  tend  to  infect  the 
lymphatic  glands  and  internal  organs,  but  lead  to  a  less  complete  stricture 
of  the  gut.  The  firmer  varieties  grow  slowdy,  and  often  exist  a  long  time 
without  giving  rise  to  secondary  growths,  while  from  their  tendency  to 
contract  they  cause  great  narrowing  of  the  gut.  The  softer  forms  usually 
appear  as  flat  cauliflower  growths  springing  from  the  inner  surface  of  the  gut, 
and  tending  in  most  cases  to  spread  circularly  round  it.  They  are  usually 
extremely  painful,  and  bleed  readily  when  examined.  They  slough  early,  and 
cause  extensive  destruction  of  the  bowel.    The  firmer  varieties  form  hard, 


'ig.  820. — Syphilitic  Ulceration 
and  Stricture  of  Rectum,  a. 
Edge  of  ulcer ;  6.  opening  of 
fistula. 
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nodulated  growths  projecting  into  the  gut,  greatly  narrowing  its  calibre. 
They  ulcerate  slowly  and  bleed  less  readily. 

True  scirrhus,  that  is  to  say,  glandular  carcinoma,  with  firm  fibrous  stroma, 
is  said  to  have  been  met  with  in  the  rectum.  If  such  be  the  case  it  is  certainly 
very  rare.  Colloid  cancer  also,  arising  apparently  from  colloid  degeneration  of 
a  columnar  cai'cinoma,  has  been  met  with,  but  is  exceedingly  rare. 

The  tumours  described  as  Encephaloid  have  probably  been  soft  malignant 
sarcomata  commencing  in  the  gut  or  in  its  coats,  but  these  cases  are  so  rare 
that  it  is  impossible  to  speak  with  certainty  as  to  their  structure. 

Carcinoma  is  usually  seated  fi-om  three  to  five  inches  above  the  anus,  and 
may  implicate  a  considerable  portion  of  the  bowel,  extending  upwards  rather 
than  downwards,  giving  rise  to  considerable  contraction,  ending  in  some  cases 
in  complete  occlusion  of  the  gut. 

Symptoms. — Cancer  of  the  rectum  is  met  with  chiefly  in  middle  life,  but 
sometimes  does  not  occur  until  advanced  age.  Both  sexes  are  equally  liable 
to  it ;  if  anything,  it  is  more  frequent  in  women  than  in  men. 

It  is- very  insidious  in  most  cases  in  its  early  manifestations.    A  sense  of 


Fig.  821. — Cancer  of  Upper  Part  of  Rectum.    At  X  perforation  leading  to  fatal  Peritonitis 
took  place,  during  administration  of  an  Enema. 

uneasiness,  a  tendency  to  diarrhoea,  a  shght  discharge  of  blood  or  mucus,  a 
feeling  as  if  the  patient  had  piles,  are  usually  the  only  early  evidences  of  the 
development  of  this  distressing  disease.  After  a  time  the  rectal  pain  becomes 
very  severe.  There  is  now  a  constant  feeling  of  pain  and  weight  in  the  gut, 
with  a  sensation  as  if  the  bowels  had  not  been  completely  relieved,  together 
with  the  discharge  of  mucus,  blood,  or  pus,  and  some  flattening  of  the  feeces. 
The  patient  experiences  most  intense  suffering  during  defEecation,  in  conse- 
quence of  the  passage  of  ffeces  over  the  raw  and  ulcerated  surface.  This  pain 
is  not  confined  merely  to  the  diseased  part,  where  the  sensation  is  of  a  burning 
character,  but  usually  radiates  round  the  loins  and  dow^n  the  thighs,  and  is  so 
severe  that  the  patient  looks  forward  to  each  action  of  the  bowels  with  the 
greatest  dread,  and  restrains  it  as  long  as  possible.  The  whole  nervous  system 
at  last  participates  in  this  continually  recurring  suffering  ;  the  countenance 
becomes  anxious  ;  the  spirits  are  depressed  :  sleep  and  digestion  are  destroyed. 
The  patient's  condition  is  indeed  truly  miserable,  between  the  dread  of  exces- 
sive sufl'ering  when  the  bowels  act,  on  the  one  hand,  and  the  fear  of  impending 
obstruction  on  the  other.  In  many  instances  he  is  worn  out  by  this  suflPering, 
occasionally  combined  with  the  cachexia  induced  by  the  contamination  of  the 
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system  and  the  development  of  secondary  visceral  growths.  Not  unfreqiiently 
the  misery  is  much  increased  by  the  formation  of  fistulous  openings  in  the 
bowel,  and  communication  between  it  and  neighbouring  parts,  such  as  the 
vagina,  bladder,  or  urethra,  with  cancerous  implication  of  them.  Flatus  as 
well  as  faeces  thus  get  entrance  into  the  bladder  or  vagina  ;  the  flatus  passing 
out  with  a  rush,  the  fteces  sometimes  obstructing  the  urethra,  and  often  very 
seriously  irritating  the  bladder,  producing  strangury  and  great  pain. 

On  examination  of  the  rectum  with  the  finger,  the  conditions  will  be  found 
to  vary  much  in  different  cases.  The  gi'owth  is  hard  and  irregular,  usually 
extensively  ulcerated,  and  has  a  raised  well-defined  edge,  which  is  everted  and 
may  even  overhang  the  surrounding  mucous  membrane.  The  growth  may  be 
limited  to  one  aspect  of  the  bowel,  so  that  its  whole  outline  can  be  felt,  but 
frequently  it  surrounds  the  gut,  and  the  finger  enters  the  contracted  lumen  in 
the  centre  of  the  mass.  In  such  case  the  circular  growth  is  often  more  or  less 
prolapsed  into  the  part  of  the  rectum  below  it,  giving  to  the  finger  a  sensation 
not  unlike  that  of  the  cervix  uteri,  the  narrowed  lumen  being  felt  at  the  apex 
of  hard  projecting  mass.  When  the  growth  is  low  down,  the  anus  is  often 
unusually  patulous  ;  when  high  up,  the  condition  of  "  ballooning  of  the 
rectum  "  is  often  the  first  thing  which  attracts  attention  on  introducing  the 
finger  (p.  954). 

Death  may  put  an  end  to  the  patient's  sufferings  in  several  ways  :  by 
exhaustion  from  pain  and  continuous  discharge,  together  with  constitutional 
cachexia  ;  by  perforation  of  the  cancerous  mass,  which,  ulcerating  through  at 
some  point,  opens  into  the  peritoneal  cavity,  or  by  hasmorrhage,  inducing  fatal 
collapse  ;  and  in  other  instances  by  fiscal  obstruction,  as  in  the  case  of  simple 
stricture.  The  reason  why  intestinal  obstruction  is  not  more  common  than  it 
is  in  cancer  of  the  rectum  is,  that  in  many  cases  the  diseased  mass  ulcerates 
and  necroses  more  rapidly  than  it  grows  into  the  bowel,  and  thus  an  irregular 
chasm  is  left  in  its  centre,  through  which  the  faeces  pass. 

Treatment. — This  must  necessarily  in  a  large  proportion  of  cases  be  merely 
palliative.  The  bowels  must  be  relieved  by  occasional  doses  of  castor-oil  or 
by  emoUient  enemata.  The  patient's  sufferings  may  in  many  cases  be  much 
relieved  by  limiting  him  to  a  diet  composed  solely  of  material  not  likely  to 
leave  any  solid  residue,  such  as  carefully  prepared  and  strained  arrowroot,  and 
meat-broths  of  various  kinds,  to  which  a  little  brandy  or  wine  may  be  added. 
If  the  patient  at  the  same  time  be  kept  warm  in  bed  in  the  recumbent  position 
so  as  to  economise  force  as  much  as  possible,  he  may  maintain  his  strength 
fairly  well  on  a  comparatively  small  quantity  of  food.  Small  doses  of  opium 
may  be  given  to  relieve  pain.  On  this  diet  one  action  of  the  bowels  about 
every  three  weeks  will  be  quite  sufficient.  It  will  usually  occur  spontaneously 
without  the  necessity  of  administering  a  purgative.  If  there  is  much  pain, 
hypodermic  injections  of  morphine,  often  to  a  large  amount,  are  required  to 
lessen  the  patient's  distress. 

As  further  palliative  treatment  CoMomy  may  be  required.  This  operation 
is  performed  for  one  of  three  reasons : — 1.  To  relieve  the  intense  agony 
resulting  from  the  passage  of  faeces  over  the  ulcerated  cancerous  mass  ;  2.  To 
relieve  the  suffering  and  discomfort  occasioned  by  the  fteces  passing  into  the 
bladder  or  vagina  ;  3.  For  the  relief  of  more  or  less  complete  obstruction, 
giving  rise  to  distension  of  the  abdomen,  with  retained  fasces.  Colotomy  as  a 
palliative  has  proved  most  successful  in  affording  the  desired  relief ;  by  its 
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means  life  may  be  prolonged  as  well  as  rendered  more  endurable.  Attempted 
dilatation  by  means  of  bougies,  the  application  of  caustics,  or  crushing  the 
tumour  by  means  of  the  tinger-forceps,  as  recommended  by  Amussat,  are 
worse  than  useless.  They  cause  great  pain  and  irritation,  hasten  ulceration, 
and  aggravate  the  disease. 

Excision  of  the  Tumour.  Partial  excision  of  the  Rectum  or 
Proctectomy  is  an  operation  which  has  lately  been  revived  with  considerable 
success.  Rccamier,  Vidal,  and  others  attempted  the  removal  of  the  tumour 
when  near  the  anus  by  ligaturing  its  base  and  allowing  it  to  slough  away,  but 
excision  of  a  portion  of  the  rectum  was  first  performed,  according  to  Velpeau, 
by  Faget  in  1739.  He  took  away  an  inch  and  a  half  of  the  circumference  of 
the  gut  and  cured  his  patient.  The  operation  was  revived  in  1826  by  Lisfranc, 
who  operated  in  nine  cases,  with  five-recoveries.  The  operation,  however,  fell 
again  into  discredit  until,  iu  1854,  Chassaignac  introduced  the  ecraseur,  and 
applied  it  to  the  removal  of  rectal  growths.  Since  then  Nussbaura,  Volkmann, 
Czerny,  Ivraske,  and  others  in  Glermany,  and  Holmes,  Allingham,  Harrison 
Cripps,  Ball  and  others  in  this  country,  have  done  much  to  revive  the  opera- 
tion. The  cases  suitable  for  removal  are,  according  to  Cripps,  about  one 
in  five  of  those  that  come  under  observation.  The  conditions  which  are 
favourable  for  operation  are  the  following  : — The  patient  must  not  be  too  old, 
and  must  be  in  fair  health  ;  the  growth  must  be  so  situated  that  the  finger 
can  be  passed  beyond  it,  and  it  must  be  freely  movable,  not  having  implicated 
surrounding  parts  or  glands.  The  most  favourable  cases  are  those  limited  to 
one  side,  especially  the  posterior.  It  is  an  important  question  how  far  the 
dissection  can  be  carried  upwards  without  wounding  the  peritoneum.  Cripps 
states  that  in  the  male  the  distance  from  the  recto-vesical  pouch  to  the  anus 
is  two  and  a  half  inches  when  the  bladder  is  empty,  and  an  additional  inch 
when  it  is  distended.  In  the  female  the  distance  from  the  recto-uterine  pouch 
to  the  anus  is  somewhat  greater. 

The  removal  of  a  malignant  growth  from  the  rectum  is  accomplished  as 
follows  :~If  it  be  very  small,  and  situated  very  low  down,  it  may  be  possible 
to  bring  it  into  view  by  forcible  dilatation  of  the  anus  with  the  two  first  fingers 
of  each  hand.  After  this  the  anus  will  usually  be  sufficiently  relaxed  to  allow 
of  the  affected  portion  of  the  gut  being  seized  and  drawn  out  to  such  an  extent 
as  to  allow  of  the  free  removal  of  the  growth  by  the  ecraseur  or  scissors.  Cases 
in  which  this  is  practicable  are,  however,  very  rare. 

-  The  removal  of  a  portion  of  the  bowel,  including  the  whole  circumference, 
or  a  considerable  part  of  one  side,  can  be  safely  performed  only  when  the  anus 
has  been  enlarged  by  incision.  The  operation  is  thus  performed  :  The  rectum 
having  been  thoroughly  cleansed  with  an  enema  immediately  before  the  opera- 
tion, the  patient  is  placed  in  the  lithotomy  position,  and  a  curved  sharp-pointed 
bistoury,  guarded  by  the  left  forefinger,  is  passed  in  at  the  anus  ;  the  handle 
is  then  raised  so  that  the  point  is  made  to  pierce  the  gut  and  appear  superfi- 
cially close  to  the  tip  of  the  coccyx  exactly  in  the  middle  line  ;  the  parts 
between  the  coccyx  and  anus  are  then  divided  by  a  single  cut.  If  more  room 
be  required  during  the  operation  it  may  be  obtained  by  removing  the  coccyx. 
The  bleeding  must  now  be  arrested,  and  a  stout  ligatm*e  may  be  passed  through 
on  either  side,  by  which  the  wound  may  be  held  widely  open.  An  incision  is 
then  carried  from  the  margin  of  the  wound  on  one  side  in  a  curved  direction 
round  the  anus  to  a  corresponding  point  on  the  other  side.    If  the  anus  itself 
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be  healthy  this  may  be  made  at  the  junction  of  the  mucous  membrane  aud 
skin.  The  gut  can-  now  be  separated  posteriorly  without  any  difficulty  by 
means  of  the  finger,  aided  by  the  scissors,  at  the  attachment  of  the  levator  ani. 
When  the  sides  are  separated  the  gut  must  be  drawn  backwards  and  separated 
by  careful  dissection  from  the  vagina  in  the  female,  or  urethra  and  prostate 
in  the  male.  To  avoid  wounding  the  urethra  in  the  male,  a  large  silver 
catheter  should  be  passed  at  this  stage  of  the  operation,  which  will  be  clearly 
felt  from  the  wound.  The  gut  having  now  been  separated  it  may  be  cut  away 
by  means  of  scissors.  During  the  operation  bleeding  must  be  arrested,  by  the 
use  of  forcipressure  forceps.  The  haemorrhage  can  in  this  way  easily  be  kept 
under  control,  and  seldom  causes  any  great  trouble.  Having  completed  the 
excision,  most  Surgeons  follow  Cripps's  advice  and  make  no  attempt  to  bring- 
down the  mucous  membrane  to  the  anus  ;  the  stitches  are  very  likely  to  give 
way,  and  burrowing  of  septic  matter  is  more  likely  to  occur  than  if  the  whole 
wound  is  left  open.  Volkmann  and  Czerny,  however,  recommend  the  use  of 
sutures  in  order  to  lessen  the  amount  of  raw  surface  and  therefore  the  subse- 
quent tendency  to  stricture.  If  sutures  be  used  they  should  include  not  only 
the  skin  and  mucous  membrane  but  should  be  passed  deeply,  as  Ball  suggests, 
through  the  surrounding  tissues.  The  posterior  incision  should  be  left  freely 
open.  The  wound  should  be  thoroughly  sponged  with  some  antiseptic  solution, 
chloride  of  zinc  (gr.  40  to  3]')  being  by  far  the  most  efficient.  It  may  then 
be  dusted  with  iodoform. 

The  after-treatment  consists  in  well  syringing  the  wound  once  or  twice  a 
day  with  some  antiseptic  solution,  and  the  application  of  iodoform.  The 
bowels  must  be  prevented  from  acting  for  ten  days  or  a  fortnight  by  proper 
diet  and  the  administration  of  opium.  Healing  takes  place  slowly,  and  the 
mucous  membrane  becomes  drawn  down  considerably  towards  the  skin. 
Stricture  almost  necessarily  results  if  the  whole  circumference  of  the  bowel 
have  been  removed.  To  obviate  this,  Cripps  recommends  that  a  large  bougie 
should  be  passed  daily  after  the  first  fortnight,  and  allo\ved  to  remain  in 
position  for  some  hours  daily.  This  should  be  continued  for  a  month,  and 
then  the  bougie  passed  once  daily  for  a  year  or  longer.  Incontinence  of  faeces 
is  more  rare.  Cripps  states  that  it  occurred  in  seven  cases  out  of  thirty-six, 
and  in  six  others  there  was  a  slight  escape  when  the  motions  were  liquid. 

Removal  of  a  part  of  the  circumference  is  a  much  more  successful  operation. 
It  is  performed  in  the  same  way  as  that  just  described,  but  the  healthy  mucous 
membrane  and  the  corresponding  part  of  the  anus  must  be  preserved  unin- 
jured, a  longitudinal  incision  with  scissors  being  carried  up  the  bowel  on  each 
side  of  the  morbid  growth.  It  is  seldom  followed  either  by  incontinence  of 
faeces  or  serious  stricture  of  the  bowel. 

Wound  of  the  peritoneum  is  a  serious  but  not  necessarily  fatal  accident. 
If  the  opening  be  small  and  within  reach,  it  must  be  closed  by  sutures.  If 
this  cannot  be  done,  according  to  Bardenheuer  the  patient  is  given  the  best 
chance  of  life  by  the  introduction  of  a  full-sized  drainage-tube  into  the 
peritoneal  pouch  from  the  rectum. 

The  mortality  of  the  operation  is  considerable,  but  has  been  much  reduced 
during  recent  years.  Ball  has  collected  175  cases  with  a  death-rate  of  16'5 
per  cent.  Harrison  Cripps  has  performed  partial  excision  of  the  rectum  38 
times  with  only  3  deaths.  Of  the  35  patients  who  recovered,  the  subsequent 
history  of  7  was  not  known  ;  in  10  there  was  recurrence  within  a  year,  and  in 
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5  after  periods  varying  from  one  to  three  years  ;  1  died  in  a  year  without 
recurrence.  In  12  no  recurrence  had  occurred  : — 3  under  one  year,  1  after 
eighteen  months,  1  after  two  years,  1  after  three  years,  2  after  four  years,  1 
after  five  years,  2  after  six  years,  and  1  after  twelve  years. 

Cancer  of  the  rectum  is  not  uncommonly  met  with  too  high  up,  as  Volk- 
mann  says,  to  be  reached  from  below  by  the  operation  above  described,  and  too 
low  to  be  reached  by  laparotomy.  For  these  cases,  Kraske,  of  Freiburg,  devised 
the  operation  which  goes  by  his  name.  The  patient  is  placed  on  his  right 
side,  and  an  incision  is  made  in  the  middle  line  from  the  second  sacral  spine 
to  the  anus,  which  need  not  be  divided.  The  gluteus  maximus  on  the  left  side 
is  then  separated  with  an  elevator  as  far  as  the  edge  of  the  sacrum,  and  the 
coccyx  is  excised.  The  great  and  small  sacro-sciatic  ligaments  are  next  in  the 
same  way  separated  from  the  sacrum,  and  the  left  side  of  the  wound  forcibly 
drawn  outwards  with  a  strong  spatufe.  If  more  room  is  required,  a  portion 
of  the  lateral  mass  of  the  sacrum  may  be  cut  away  with  a  chisel.  If  the  bone 
is  cut  in  a  line  commencing  on  the  left  edge  at  the  level  of  the  third  posterior 
sacral  foramen,  and  running  in  a  curved  direction  inwards  and  downwards 
past  the  third  foramen  and  through  the  fourth  to  the  left  cornu  of  the  sacrum, 
no  important  nerves  or  other  parts  need  be  wounded.  The  anterior  division 
of  the  third  sacral  nerve  is  protected,  and  the  sacral  canal  is  not  opened.  The 
gut  now  comes  so  fully  into  view  that  it  can  be  removed  as  high  as  its  junction 
with  the  sigmoid  flexure.  The  lower  jjart  of  the  bowel  may  be  preserved,  if  it 
is  healthy.  In  this  operation  the  peritoneum  wall  probably  be  opened  in  most 
cases.  Should  this  happen,  the  opening  must  be  plugged  with  a  sponge  or 
some  antiseptic  wool  until  the  operation  is  completed.  The  edges  of  the 
wound  in  the  peritoneum  should  then  be  accurately  brought  together  with  silk 
sutures,  after  which,  if  the  anal  portion  of  the  gut  has  been  left,  the  upper 
part  may  be  brought  down  and  sutured  to  it  anteriorly,  the  posterior  part 
being  left  open  for  drainage.  Complete  suture  of  the  upper  end  to  the  lower 
has  seldom  succeeded. 

Bardenheuer  has  operated  in  a  somewhat  different  way  in  similar  cases  of 
high  disease.  A  median  incision  is  made  from  the  posterior  border  of  the 
anus  to  the  middle  of  the  sacrum,  and  the  soft  parts  are  reflected  ft'om  the 
back  of  the  bone.  The  sacro-sciatic  ligaments  are  cut  through  and  the  sacrum 
divided  transversely  at  the  level  of  the  third  sacral  foramen.  The  hand  can 
now  readily  be  introduced  into  the  pelvis,  and  the  subsequent  steps  of  the 
operation  are  essentially  the  same  as  in  Kraske's  method.  The  upper  part  of 
the  rectum  is  drawn  down  and  sutured  to  the  anal  portion,  or  if  this  is  im- 
possible, it  is  sutured  into  the  wound.  Ball,  of  Dublin,  has  employed  this 
method  with  success  in  four  cases.  Of  the  cases  in  which  Konig  operated 
by  Kraske's  method  the  mortality  was  12  per  cent. 

Intussusception  of  the  Rectum  as  a  consequence  of  a  malignant  growth 
is  a  very  rare  condition.  In  two  cases  of  this  kind  under  the  care  of  Barker 
in  University  College  Hospital  the  tumour  projected  from  the  anus  with  each 
action  of  the  bowels  and  bled  freely.  Digital  examination  showed  that  the 
reflexion  of  the  rectal  wall  was  situated  about  three  inches  from  the  anus.  A 
double  row  of  stitches  was  passed  through  the  entering  and  reflected  layers, 
and  the  apex  of  the  intussusceptum  including  the  tumour  was  cut  away. 
Both  patients  made  a  rapid  recovery. 

Carcinoma  of  the  Anus. — The  anus  is  rarely  affected  by  extension  of 
VOL.  11.  3  Q 
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cancerous  growths  from  the  rectum.  More  commonly  the  disease  is  primary, 
and  it  is  then  always  squamous  carcinoma  (Fig.  i59(),  p.  1072,  Vol.  I.).  It 
forms  a  nodular  projection,  often  resembling  a  swollen  external  pile,  for  which 
I  have  more  than  once  seen  it  mistaken.  It  ulcerates  later  than  the  same 
disease  in  otlier  situations,  the  mass  often  reaching  the  size  of  a  pigeon's  egg 
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before  tlie  surface  gives  way.  If  limited  in  extent  it  may  be  excised  l)y  an 
operation  similar  to  that  for  removal  of  the  lower  part  of  the  rectum. 

Sarcoma  of  the  Rectum  is  very  rare.  Eokitansky  has  described  a 
nodular  form  of  spindle-celled  sarcoma.  I  have  seen  such  growths  forming 
large  and  somewhat  pale  tuberous  masses  projecting  into  the  interior  of  the 


Fig.  S24. — Polypus  of  the  Reptum  with  Pedicle,         Fig.  S'25.— Polyiuis  of  the  Rectum  cut  open, 
removed  from  child  7  years  old.  showing  cysts  lined  by  Columnar  Epithelium. 

gut  and  even  protruding  through  the  anus,  giving  rise  to  the  same  train  of 
local  symptoms  as  characterize  cancer  of  the  gut,  but  with  less  pain.  In  such 
cases  as  these  the  disease  may,  if  limited  or  pedunculated,  be  removed  by  the 
ecraseur.  By  means  of  this  instrument  I  have  removed  from  the  inside  of  the 
gut  a  tumour  of  this  kind  nearly  as  large  as  a  man's  fist.  Recurrence  may  of 
course  be  expected,  but  the  patient  will  get  relief  for  a  time. 
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Papilloma  or  Villous  Tumour. — Large  papillomata,  the  papillte  of  wliich 
branch  repeatedly,  and  are  covered  by  columnar  epithelium,  are  occasionally 
met  with  in  the  rectum.  They  closely  resemble  carcinoma,  but  are  recognized 
by  their  slow  growth  and  by  their  being  j^edunculated.  They  cause  hfemor- 
rhage  and  some  obstruction  of  the  bowel.  They  can  readily  be  removed  by 
the  ecraseur  or  by  ligature,  and  seldom  return.  The  accompanying  figure 
(Fig.  823)  represents  a  pedunculated  mass  which  was  removed  from  the 
rectum  of  a  man  by  Marshall.  Fig.  822  is  taken  from  a  portion  of  the  same 
growth. 

Adenoma. — This  is  most  commonly  met  with  as  the  simple  polypus  of  the 
rectum  in  young  children.  The  adenomatous  polypus  is  usually  single  and  is 
attached  to  the  lower  j^art  of  the  rectum  by  a  slender  pedicle.  Its  surface  is 
usually  smooth,  but  it  may  be  lobulated  (Fig.  824)  or  papillary,  and  may 
contain  cysts.  Its  structure  is  that  of  a  tubular  adenoma,  the  glandular 
spaces,  which  exactly  resemble  the  crypts  of  Lieberkiihn,  lying  in  a  fibrous 
stroma,  which  may  compose  the  bulk  of  the  growth.  In  children  hjemorrhage 
is  the  most  common  symptom,  and  to  this  may  be  added  tenesmus  and  pro- 
lapse of  the  bowel.  It  may  give  rise  to  some  irritability  of  the  bladder  and 
thus  simulate  stone.  Polypi  are  easily  removed  by  the  application  of  a 
ligature,  or  by  twisting  through  the  pedicle  if  it  be  long. 

Fibroma. — This  occurs  as  the  simple  fibrous  polypus,  which  is  occasionally 
met  with  in  adults.  Ball  believes  that  these  usually  arise  by  gradual  changes 
in  an  internal  pile.  They  are  most  common  near  the  anus,  and  in  some  cases 
are  found  associated  with  a  small  intractable  ulcer  at  the  point  at  which  the 
free  end  touches  the  gut.    They  are  best  removed  by  ligature  of  the  pedicle. 

Angioma. — A  specimen  of  extensive  naevus  of  the  rectum  is  preserved  in 
the  Museum  of  University  College.  The  patient,  a  man  aged  forty-five,  was 
under  the  care  of  A.  E.  Barker.  He  had  suffered  from  occasional  rectal 
bleeding  since  boyhood,  and  died  of  copious  htemorrhage. 

RECTAL  FISTUL.^. 

Fistulous  openings  occasionally  occur  between  the  rectum  and  the  bladder 
in  meu  ;  or  between  this  gut  and  the  vagina  in  women. 

Recto- Vesical  Fistulas  are  not  common,  and  usually  result  either  from 
cancei'ous  ulcei'ation,  establishing  a  communication  between  the  rectum  and 
the  bladder  ;  or  from  a  wound  of  the  gut  during  the  operation  of  lateral 
lithotomy.  In  rare  cases  they  arise  from  tuberculous  abscesses  in  the  vesiculse 
seminales  or  prostate,  opening  into  the  rectum  and  bladder  simultaneously.  In 
these  cases  the  urine  escapes  per  anum  in  greater  or  less  quantity,  occasioning 
constant  irritation  or  excoriation,  with  a  sort  of  spurious  diarrhoea  ;  and  the 
wet  state  in  which  the  patient  is  kept  by  the  dribbling  of  urine  gives  rise  to 
an  offensive  ammoniacal  odour  about  him.  If  the  communication  between 
the  rectum  and  bladder  be  cancerous,  feculent  matter  and  flatus  pass  through 
the  opening,  and  escape  fi'om  time  to  time  by  the  urethra  ;  perhaps  even  more 
abundantly  than  the  urine  does  j'^'er  anum.  There  is  this  difference,  therefore, 
between  the  traumatic  and  cancerous  fistulte,  viz.,  that  when  traumatic  the 
chief  escape  is  from  the  bladder  into  the  rectum  ;  when  cancerous,  of  the 
contents  of  the  rectum  into  the  bladder.  It  is  remarkable  how  little  irrita- 
tion is  often  set  up  by  this  admixture  of  fgeces  with  urine  in  the  bladder. 
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The  fistulous  aperture  in  the  rectum,  if  traumatic,  cau  readily  be  detected  by 
passing  the  finger  into  the  gut,  or  examining  its  interior  with  the  speculum 
ani ;  when  cancerous  it  is  too  high  up  for  this. 

Treatment. — If  the  fistula  be  cancerous,  nothing  can  be  done  in  the  way  of 
treatment  beyond  keeping  the  parts  clean,  or  diverting  the  faeces  by  colotomy  ; 
but  if  it  be  traumatic  in  its  origin,  of  small  size,  and  more  especially  if  it  be 
recent,  its  closure  may  occasionally  be  accomplished  by  touching  it  with  nitrate 
of  silver,  or  with  the  thermo-cautery  through  a  speculum  ani.  If  this  fails,  an 
attempt  may  be  made  to  close  the  opening  by  an  operation,  which  will  consist 
in  freely  exposing  the  opening  by  dilatation  of  the  sphincter,  paring  the  edges 
of  the  opening  and  drawing  them  together  with  sutures  passed  deeply  with  a 
curved  needle.  If,  however,  the  fistula  is  of  old  standing,  and  the  aperture 
large,  repeated  attempts  to  close  the  opening  will  often  fail ;  and  the  only 
mode  of  treatment  that  can  be  adopted  will  be  to  introduce  a  grooved  staff  into 
the  bladder,  and  cut  through  the  sphincter  upon  this,  thus  laying  the  parts 
into  one,  and  converting  the  anal  into  a  perinieal  fistula. 

Eutero- Vaginal  Fistula. — It  has  happened  that  a  communication  has 
been  set  up  between  the  small  intestine  and  the  vagina,  an  artificial  anus  in 
fact  forming  in  this  cavity.  These  cases,  however,  are  very  rare,  and  may 
indeed  be  looked  upon  as  incurable.  Roux  and  Casamayor  endeavoured  to 
establish,  by  a  deep  and  difficult  dissection,  a  communication  between  the 
small  and  large  intestine  :  but  the  operation,  as  might  have  been  expected, 
proved  fiital. 

Recto- Vaginal  Pistulse  may  arise  from  two  causes  :  1st,  sloughing  of  the 
recto-vaginal  septum,  in  consequence  of  undue  pressure  exercised  upon  it 
during  parturition  ;  and  2nd,  its  perforation  by  syphilitic  ulceration.  They 
may  be  ranged  in  two  classes  :  those  consisting  of  a  button-hole  opening  (and 
these  are  often  syphilitic),  and  those  complicated  with  more  or  less  extensive 
laceration  of  the  perinajum.  The  size  of  these  fistulous  openings  when  uncom- 
plicated with  rupture  of  the  perinteum,  varies  greatly  ;  in  some  cases  there  is 
merely  a  small  perforation,  in  others  there  may  be  loss  of  the  greater  portion 
of  the  posterior  wall  of  the  vagina.  AVhatever  their  size,  they  are  necessarily 
sources  of  very  great  discomfort  and  annoyance  to  the  patient.  The  recogni- 
tion of  the  disease  is  easy  ;  the  escape  of  the  f^ces  and  flatus  into  the  vagina 
being  obvious,  and  examination  with  the  finger  or  speculum  at  once  detecting- 
the  seat  and  extent  of  the  aperture.  As  there  is  just  the  possibility  of  a  com- 
munication existing  between  the  vagina  and  the  small  intestine,  it  may  be 
useful  to  bear  in  mind  that,  in  this  case,  the  matter  that  escapes  is  yellower 
and  less  stercoraceous  than  when  the  rectum  is  opened. 

The  Treatment  of  the  non-syphilitic  fistula  will  vary  according  to  the 
position  of  the  aperture,  and  whether  or  not  it  is  complicated  with  lacerated 
perineeum. 

If  the  fistula  is  high  up  in  the  recto-vaginal  septum  an  attempt  may  be 
made  to  close  it  from  the  vagina.  The  opening  having  been  fully  exposed 
with  retractors,  the  edges  are  freshened  by  dissecting  away  the  surrounding 
tissue  down  to  the  rectal  mucous  membrane.  Silver  wire  sutures  are  then 
inserted  in  such  a  way  that  they  pass  beneath  the  whole  extent  of  the  wound, 
and  other  superficial  ones  may  be  made  to  include  the  mucous  membrane  only. 
Pozzi  advises  that  the  sutures  be  inserted  in  whichever  direction  there  is  the 
least  tension,  which  in  the  case  of  a  large  opening  is  usually  transversely. 
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When  the  listula  is  low  down  and  complicated  with  a  ruptured  perinaeum, 
an  incision  should  be  made  vertically  downwards  from  the  opening,  completely 
dividing  all  the  tissue  between  the  rectum  and  vagina.  The  case  is  then 
treated  as  one  of  complete  rupture  of  the  perintBum.  (See  Vol.  I.,  p.  H99.) 
If,  although  the  fistula  is  low  down,  the  perinaeum  is  intact,  it  is  not  advisable 
to  divide  it  in  the  way  above  described.  The  opening  may  then  be  closed  by 
turning  up  a  vaginal  flap  and  applying  sutures  in  the  manner  described  in 
Vol.  I.,  p.  900.  The  preparation  of  the  patient  for  operation  and  the  after- 
treatment  must  be  carried  out  on  the  same  lines  as  in  the  ordinary  operation 
for  ruptured  perinasum. 

"When  the  recto- vaginal  fistula  is  of  syphilitic  origin,  there  is  usually  some 
degree  of  stricture  of  the  rectum  associated  with  it,  and  an  extensively 
excoriated  and  diseased  state  of  the  vaginal  mucous  membrane.  In  these 
cases  the  sufferings  of  the  patient  are  often  very  great,  and  the  only  means  of 
relief  open  to  the  Surgeon  is  the  performance  of  colotomy. 

Entero-vesical  Fistulas. — A  fistulous  communication  may  be  established 
between  the  intestine  at  some  point  above  the  rectum  and  the  bladder.  The 
fistula  usually  forms  between  the  sigmoid  flexure  of  the  colon  and  the  upper 
and  left  lateral  part  of  the  bladder.  Less  commonly  the  small  intestine  is 
involved,  and  very  rarely  a  communication  exists  with  more  than  one  portion 
of  the  bowel. 

Harrison  Cripps,  who  has  collected  63  cases  of  recto-vesical  and  entero- 
vesical  fistulas,  finds  that  the  fistula  is  far  more  frequently  the  result  of  some 
simple  inflammatory  affection  than  of  malignant  disease.  Indeed,  in  no  less 
than  45  cases  the  fistula  was  due  to  simple  causes,  among  which  the  most 
frequent  was  an  abscess,  probably  due  in  the  majority  of  cases  to  perforation 
of  the  bowel  by  fragments  of  bone  or  other  foreign  bodies. 

The  symptoms  preceding  the  formation  of  the  fistula  vary  with  its  cause. 
Thus,  if  it  result  from  an  abscess,  there  may  be  an  acute  onset  with  abdominal 
pain,  fever,  and  possibly  a  rigor.  A  localized  tender  swelling  may  then  develop 
in  the  lower  part  of  the  abdomen,  and  suddenly  the  urine  is  found  to  contain 
stinking  pus,  followed  after  a  day  or  two  by  the  passage  of  faecal  matter  and 
flatus  by  the  urethra.  In  other  cases,  when  the  fistula  results  from  malignant 
disease  or  other  chronic  afifection  of  the  bowels  there  may  be  a  long  antecedent 
history  of  intestinal  symptoms,  followed  by  irritability  of  the  bladder.  In 
endeavouring  to  decide  whether  the  communication  is  with  the  lower  part  of 
the  large  intestine  or  with  the  small  intestine,  the  exact  character  of  the  fsecai 
matter  entering  the  bladder  must  be  carefully  examined.  If  the  opening  is 
low  down  in  the  large  bowel,  milk  injected  into  the  rectum  may  be  found  to 
enter  the  bladder,  or  if  injected  into  the  bladder  may  be  found  unchanged 
in  the  rectum. 

The  treatment  in  the  early  stages  should  consist  in  clearing  out  the  bowels 
with  castor-oil,  and  then  locking  them  up  for  10  or  14  days  with  opium,  so  as 
to  give  the  fistula  a  chance  of  closing,  if  it  be  not  due  to  malignant  disease. 
Should  this  fail,  the  bladder  must  be  washed  out  twice  daily,  and  if  the  patient's 
sufferings  increase  so  as  to  render  life  a  burden,  colotomy  may  be  resorted  to 
if  it  is  the  great  intestine  that  communicates  with  the  bladder,  or  cystotomy 
may  be  done,  and  thus  a  wider  outlet  for  fajces,  urine,  and  flatus  afforded 
through  the  perinteum  than  the  urethra  permits.  Cripps  has  suggested  that 
in  favourable  cases  it  might  be  possible  to  close  the  opennig  into  the  bladder 
by  suprapubic  cystotomy. 
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PRURITUS  ANI. 

Pruritus  Ani  is  often  an  extremely  troublesome  alFection,  the  itching  and 
general  irritation  about  the  anus  being  almost  unbearable.  In  some  cases  it 
is  due  to  the  i^resence  of  external  piles  or  worms.  In  others  it  results  from 
a  permanently  moist  condition  of  the  skin  around  the  anus.  In  others  again 
it  is  due  to  eczema.  Excess  in  alcoholic  stimulants,  habitual  constipation,, 
and  other  conditions  may  give  rise  to  it  ;  but  frequently  the  most  careful 
investigation  fails  to  detect  any  cause.  The  Treatme^it  must  have  reference 
to  the  cause  if  one  can  be  found.  If  there  be  an  external  pile,  the  removal  of 
it ;  if  worms,  their  expulsion  will  probably  cure  the  condition.  If  it  is  due 
to  eczema,  boric  acid  ointment  with  a  drachm  of  extract  of  belladonna  added 
to  each  ounce  will  frequently  bring  about  a  speedy  cure.  If  there  is  a  mucous 
discharge  the  frequent  application  of  boric  acid  lotion  may  give  relief.  Chronic 
constipation  must  be  treated  by  the  habitual  use  of  saline  aperients,  or  of  the 
aperient  mineral  waters,  as  those  of  Pullna  and  Friederichshall.  In  some 
cases  it  seems  to  depend  on  gout,  and  the  treatment  for  that  disease  removes 
the  pruritus.  In  other  cases  arsenical  preparations  will  be  found  useful,, 
together  with  the  local  application  of  chlorinated  lotions  or  those  containing 
hydrocyanic  acid.  (Sometimes  tar  applied  by  means  of  a  piece  of  oakum  gives 
complete  relief,  but  in  many  cases  nothing  succeeds. 

ULCER    AND    FISSURE    OF    a?HE  ANUS. 

This  disease,  though  trivial  in  point  of  size  and  in  its  pathological  relations,, 
is  of  great  practical  importance,  on  account  of  the  excessive  local  pain  and 
great  constitutional  irritation  to  which  it  gives  rise.  Ulcer  and  fissure  com- 
monly exist  together,  though  it  by  no  means  unfrequently  happens  that  the 
two  conditions  occur  separately.  The  ulcer  is  usually  of  small  size,  seldom 
larger  than  a  threepenny-piece,  situated  between  the  folds  of  the  mucous 
membrane  in  the  lower  part  of  the  rectum,  just  above  the  ring  formed  by  the 
sphincter,  and  is  usually  met  with  towards  the  posterior  part  of  the  gut. 
Occasionally  more  than  one  ulcer  exists  in  this  situation.  If  a  fissure  accom- 
pany the  ulcer,  it  commonly  leads  from  this  across  the  face  of  the  sphincter  to 
the  verge  of  the  anus  ;  but  in  many  cases  one  or  two  fissures,  sometimes  even 
three  or  four,  exist  without  any  ulcer.  The  fissures  are  usually  slightly 
indurated  and  cord-like,  extending  merely  through  the  mucous  membrane, 
scarcely,  if  at  all,  implicating  the  deeper  structures  ;  and  not  unfrequently 
their  external  termination  is  concealed  by  a  small  red  pile — the  so-called 
"  sentinel  pile." 

Pathology. — -The  view  which  is  usually  held  concerning  the  pathology  of 
the  painful  fissure  of  the  anus  is  as  follows  :  A  small  tear  in  the  mucous 
membrane  is  caused  by  the  passage  of  a  hard  motion.  This  is  extremely 
painful,  because  it  crosses  the  "white  line"  of  Hilton,  which  corresponds  to 
the  junction  of  the  skin  and  mucous  membrane,  and  is  the  position  at  which 
the  numerous  nerve  filaments  which  supply  the  skin  of  the  anus  become 
superficial.  The  constant  pain  causes  spasm  of  the  sphincter,  and  this  in  its 
turn  prevents  the  healing  of  the  ulcer.  It  is  not  uncommon  to  find  a  small 
polypoid  growth  immediately  above  the  ulcer,  hanging  down  ujjon  the  raw 
surface  and  apparently  concerned  in  maintaining  the  disease. 

A  different  explanation  of  the  mode  of  origin  of  the  painful  fissure  has 
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recently  been  suggested  by  Ball.  From  a  study  of  frozen  sections,  Symington 
of  Edinburgh  has  shown  that  normally  the  anus  is  in  reality  a  closed  canal 
nearly  an  inch  in  length.  At  the  upper  end  of  this,  where  the  skin  and 
mucous  membrane  join,  are  several  little  muco-cutaneous  folds — the  anal 
valves.  Ball  explains  the  formation  of  the  painful  fissure  thus  :  "  During 
the  passage  of  a  motion  one  of  these  little  valves  is  caught  by  some  projection 
in  the  fiscal  mass  and  its  lateral  attachments  torn  ;  at  each  subsequent  motion 
the  little  sore  thus  made  is  reopened  and  possibly  extended,  the  repeated  inter- 
ference with  the  attempts  at  healing  ends  in  the  production  of  an  ulcer,  and 
the  torn  down  valve  becomes  swollen  and  oedematous,  constituting  the  so- 
called  pile,  or,  as  it  sometimes  has  been  called,  the '  sentinel  pile '  of  the  fissure." 

Small  cracks  and  fissures,  often  multiple,  are  not  unfrequently  present  at 
the  margin  of  the  anus  of  syphilitic  subjects,  especially  women.  In  persons 
who  have  been  the  subjects  of  the  chronic  dysentery  of  hot  climates,  I  have 
several  times  noticed  a  peculiar  form  t)f  patchy  ulceration  within  the  rectum, 
of  an  extremely  irritable  and  very  intractable  character. 

The  Symptoms  of  ulcer  or  fissure  of  the  anus  are  very  characteristic.  The 
patient  complains  of  pain,  usually  of  a  severe  burning  character,  on  the  passage 
of  a  motion,  especially  if  a  hard  one  ;  it  commonly  occurs  at  the  time  of 
defajcation,  but  occasionally  commences  a  few  minutes  afterwards,  and  con- 
tinues from  half-an-hour  to  several  hours.  This  pain  is  very  severe,  and 
peculiarly  wearing  and  burning  ;  it  is  generally  most  felt  opposite  the  sacro- 
iliac articulation,  but  not  unfrequently  radiates  round  the  pelvis  or  down  the 
thighs.  In  many  cases  it  produces  a  good  deal  of  continued  irritation  about 
the  genito-urinary  organs,  giving  rise,  in  the  male,  to  symptoms  of  spasmodic 
stricture,  a  frequent  desire  to  urinate,  tenderness  about  the  prostate,  and 
seminal  emissions.  The  pain  is  sometimes  so  severe  that  the  patient  avoids 
deffecation  as  long  as  possible,  and  with  this  object  even  abstains  from  taking 
sufficient  food.  Very  commonly  in  women,  the  pains  produced  by  the  rectal 
disease  simulate  those  occasioned  by  uterine  irritation  ;  and  in  both  sexes  they 
may  after  a  time  become  continuous,  and  be  attended  with  constant  uneasiness 
in  sitting,  so  that  the  patient  is  obliged  to  raise  the  hip  of  the  ati'ected  side. 
There  is  often  a  streak  of  pus  or  blood  on  the  faeces,  and  commonly  a  good 
deal  of  mucous  discharge,  with  some  tenesmus  on  defiecation  ;  but  in  some 
instances  these  symptoms  are  altogether  absent,  and  the  patient  suffers  no  local 
inconvenience  except  from  the  pain.  The  constitutional  irritation  is  often 
great  ;  the  countenance  becomes  pale  and  careworn,  and  the  expression  is 
indicative  of  constant  suffering. 

This  affection  most  commonly  occurs  in  women,  especially  in  those  of  a 
weakly  constitution  and  subject  to  chronic  constipation.  In  some  cases  it 
seems  to  have  arisen  from  injury  during  labour.  When  met  with  in  men,  it 
is  most  frequently  seen  in  debilitated  subjects. 

The  typical  fissure  may  always  be  detected  by  everting  the  mucous  mem- 
brane of  the  anus,  and  turning  aside  the  pile  which  covers  the  lower  end  of 
the  crack.  During  this  examination  it  will  usually  be  found  that  the  sphincter 
is  in  a  more  or  less  spasmodically  contracted  state,  admitting  the  finger  with 
difficulty.  An  ulcer  within  the  orifice  of  the  anus  will  be  felt  with  the  finger 
as  a  small,  soft,  velvety  patch  ;  on  touching  it  the  patient  will  usually  com- 
plain of  acute  and  burning  pain.  It  may  be  brought  into  view  by  examining 
the  rectum  with  a  speculum  (Figs.  826  and  827),  but  an  anissthetic  will 
usually  be  required  to  do  this. 
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The  Treatment  of  fissure  or  ulcer  of  the  anus  in  its  early  stages,  may 
sometimes  be  successfully  conducted  by  the  application  of  nitrate  of  silver, 
and  the  use  of  an  anodyne  or  astringent  suppository.  I  have  found  the 
following  a  very  useful  suppository  in  this  and  many  other  painful  affections 
of  the  anus  :  2  grains  of  extract  of  belladonna,  2  grains  of  the  acetate  of  lead, 
and  4  of  tannin,  made  up  with  a  little  cocoa-butter.  This  may  be  used  every 
night ;  the  bowels  should  at  the  same  tinae  be  kept  gently  open  with  castor-oil, 
or  the  lenitive  electuary.  In  those  cases  in  which  the  disease  is  of  long 
standing  these  means  will  not  suffice,  and  it  is  necessary  to  have  recourse  to  a 
very  simple  operation.  This  consists  in  dividing  the  affected  mucous  mem- 
brane through  the  ulcer  or  fissure,  with  possibly  some  of  the  subjacent  fibres 
of  the  sphincter,  by  which  the  part  is  set  at  rest,  and  cicatrization  speedily 
takes  place.  The  relief  after  the  operation  is  usually  immediate  ;  indeed, 
after  its  performance,  a  patient  who  has  been  suffering  severely  for  months  or 


Fig.  826.— Anal  Dilator.  Fig.  827.— Speculum  Aiii. 


years,  will  often  get  complete  and  almost  instantaneous  relief.  The  merit  of 
introducing  this  plan  of  treatment  into  surgical  practice  is  due  to  Brodie. 
Boyer  had  previously  recommended  that  the  sphincter  should  be  cut  com- 
pletely across,  in  order  that  its  action  might  be  paralysed  ;  but  Brodie  found 
that  the  ulcer  could  be  made  to  heal  as  readily  by  the  limited  incision  above 
mentioned.  The  operation  is  done  by  introducing  the  left  forefinger  into 
the  rectum,  guiding  along  it  a  straight  probe-pointed  bistoury,  and  then 
cutting  downwards  and  outwards,  carrying  the  knife  about  the  eighth  of  an 
inch  in  depth.  No  dressing  is  required  after  this  operation  ;  but,  if  the 
incision  do  not  readily  heal,  it  should  be  touched  with  nitrate  of  silver.  The 
patient's  bowels  should  be  well  opened  before  the  operation,  and  a  dose  of 
castor-oil  may  be  given  on  the  second  or  third  day  after  it.  During  the 
process  of  cicatrization  it  will  often  be  advantageous  to  give  iron,  and  to  put 
the  patient  on  a  nourishing  diet.  As  a  substitute  for  incision,  forcible  digital 
dilatation  of  the  anus  under  an  angesthetic  has  of  late  been  extensively 
practised  with  very  good  results.  The  floor  of  the  fissure  is  usually  torn 
somewhat  deeply,  so  that  the  effect  resembles  that  of  incision. 

In  a  considerable  number  of  cases  Ball  has  obtained  equally  good  results  by 
simply  snipping  off  with  scissors  the  small  "pile  "  at  the  lower  end  of  the  fissure 
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which,  as  already  stated,  he  looks  upon  as  a  torn  down  anal  valve.  Ball  com- 
pares this  treatment  with  that  by  which  a  so-called  "  torment  "  at  the  side  of 
the  finger-nail  is  cured  by  shaving  off  the  little  tag  of  skin. 

Spasmodic  Contraction  of  the  Sphincter  Ani  is  usually  associated  with 
fissure  or  ulcer  of  the  anus,  or  inflammatory  irritation  of  some  neighbouring 
organ  ;  but  occasionally  it  occurs  without  this  complication,  and  in  all  cases  it 
may  be  connected  with  a  neuralgic  condition  of  the  part.  In  hysterical 
women  neuralgia  and  spasm  are  especially  apt  to  occur  ;  though  it  is  not 
improbable  that,  in  many  of  the  so-called  cases  of  neuralgia  of  the  anus,  some 
positive  disease,  such  as  a  small  ulcer  or  fissure,  may  be  detected  on  close 
examination,  as  I  have  several  times  been  able  to  verify.  The  Treatment  of 
contraction  of  the  sphincter,  whether  associated  with  neuralgia  or  not,  consists 
in  the  employment  of  local  sedatives,  especially  the  extract  of  belladonna, 
gr.  j.  to  gr.  ij.,  as  a  suppository  ;  the  bowels  being  kept  relieved  by  enemata 
and  confection  of  senna.  Should  these  means  fail,  the  patient  must  be 
ansesthetized,  and  the  sphincter  forcibly  dilated  with  the  fingers. 

Atony  of  the  Rectum  is  common  in  middle  age,  in  those  who  lead  seden- 
tary lives,  and  especially  in  women.  It  is  a  consequence  of  habitual  constipa- 
tion, and  in  its  turn  aggravates  that  condition,  the  walls  of  the  rectum 
becoming  expanded  and  pouch-like.  It  may  occasion  the  retention  and 
impaction  of  hardened  fajces.  A  mass  of  clayey  consistence,  and  as  large  as 
the  foetal  head,  forming  in  the  rectum  and  interfering  seriously  with  deffeca- 
tion,  becomes  a  source  not  only  of  great  discomfort  but  of  serious  ill-health. 
Like  all  retained  excreta  it  slowly  poisons  the  system,  giving  rise  to  foul 
breath,  dirty  greyish  complexion,  and  mental  depression.  The  Treatment  of 
atony  of  the  rectum  consists  in  scrupulous  care  in  emptying  the  bowels  by  the 
administration  of  cold  enemata.  If  impaction  of  fteces  have  occurred,  this 
is  to  be  remedied  only  by  putting  the  patient  under  chloroform,  forcibly 
dilating  the  sphincter  with  the  hand,  and  breaking  down  the  hardened  mass 
with  a  lithotomy  scoop  or  spoon,  washing  it  away  with  enemata,  and  thus 
clearing  out  the  bowel. 

ABSCESS    AND  FISTULA. 

Abscess  not  unfrequently  occurs  in  the  vicinity  of  the  rectum  and  anus.  It 
may  either  be  superficial,  being  confined  to  the  muco-cutaneous  structures,  and 
presenting  the  ordinary  characters  of  acute  subcutaneous  abscess  ;  or  it  may  be 
deeply  seated,  forming  in  the  ischio-rectal  fossa.  It  is  these  ischio-rectal 
abscesses  that  are  of  most  practical  importance.  They  are  of  two  kinds — ■ 
Acute  aud  Chronic. 

Acute  Ischio-rectal  Abscess  forms  deeply  in  the  Ibssa,  with  throbbing, 
shooting,  and  stabbing  pains  through  the  anus,  rectum,  and  perineum  ;  on 
examination,  a  hard  brawny  substance  may  be  felt  in  the  areolar  tissue  by 
the  side  of  the  gut,  either  by  examination  from  without,  or  liy  exploration 
through  the  rectum.  It  speedily  softens,  and  will,  unless  an  outlet  be  made 
for  it,  burst  either  externally,  or  into  the  cavity  of  the  gut,  or  both  ways. 
(See  Vol.  I.,  p.  95H.) 

Chronic  Ischio-rectal  Abscess  occurs  insidiously  in  persons  of  a  broken 
or  strumous  constitution.  Without  much  pain  or  local  inconvenience,  a  col- 
lection of  pus  forms,  which  is  usually  limited  to  one  side  of  the  ischio-rectal 
fossa,  but  in  other  cases  acquires  considerable  magnitude,  extensively  denuding 
the  rectum  and  then  spreading  widely  on  the  nates.    This  kind  of  purulent 
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coUectiou  may  forai  in  this  as  in  any  otlier  situation  in  the  body,  as  the  result 
of  cong-estion  or  of  some  local  irritation.  I  have  several  times  seen  it  follow 
kicks,  blows,  or  bruises  of  the  lower  part  of  body,  or  as  a  consequence  of  the 
lowering  of  the  vitality  of  the  mass  of  adipose  tissue  in  the  ischio-rectal  fossa  in 
a  weakly  person  from  sitting  on  a  cold  stone,  or  standing  for  a  long  time  on  ice 
or  snow.  In  other  cases  the  mischief  appears  to  originate  around  the  prostate, 
and  an  abscess  forming  in  this  situation  may  find  its  way  down  by  the  side  of 
the  rectum.  Brodie  attributed  these  abscesses,  and  the  consequent  fistulse,  to 
perforations  of  the  mucous  membrane  ;  and  although  I  think  he  exaggerated 
the  frequency  of  this  mode  of  production  of  the  abscess,  yet  there  can  be  no 
doubt  that,  in  some  instances  at  least,  it  occurs  as  the  result  of  perforation  of 
the  bowel — either  by  ulceration  from  within,  by  the  formation  of  a  fissure,  or 
by  some  foreign  body,  as  a  fish-bone,  transfixing  it.  These  abscesses  are  most 
common  in  young  adults,  not  unfrequent  in  middle  age,  but  rare  at  either  of 
the  extremes  of  life.  I  have,  however,  seen  several  cases  in  children — two  or 
three  years  of  age — and  the  affection  may  occur  in  septuagenarians. 

In  the  treatment  of  these  abscesses,  the  principal  point  is  to  prevent  extensive 
denudation  of  the  gut.  In  order  to  do  this  the  abscess  must  be  opened  as  soon 
as  the  formation  of  pus  can  be  ascertained  to  have  taken  place,  by  making  a 
free  incision  into  the  ischio-rectal  space  by  the  side  of  the  bowel.  Unless  this 
be  done,  the  pus  may  either  burst  into  the  interior  of  the  gut,  or  spread 
widely  upon  the  nates.  The  pus  that  is  let  out  is  always  extremely  offen- 
sive, even  though  not  mixed  with  any  fseculent  matter  ;  the  close  neighbour- 
hood of  the  bowel  appearing  to  determine  some  change  in  it  that  renders  its 
smell  stercoraceous.  After  the  evacuat  on  of  the  abscess  the  patient  feels 
easy,  and  thinks  that  all  is  well,  the  discharge  gradually  lessening  and  the 
cavity  contracting  ;  but  it  does  not  close,  and  a  fistula  is  left,  in  which  feculent 
matter,  perhaps,  accumulates  from  time  to  time,  giving  i-ise  to  fresh  outbreaks 
and  extensions  of  the  disease. 

Anal  Abscess. — Besides  the  two  forms  of  abscess  j  ust  described  as  occuiring 
in  the  ischio-rectal  fossa,  another  is  commonly  met  with  to  which  the  tevm. 
"  anal  abscess  "  may  be  applied.  It  commences  in  the  submucous  tissue  of  the 
gut  immediately  above  the  anus.  Its  cause  is  not  always  evident.  It  may  arise 
from  suppuration  taking  place  beneath  an  inflamed  pile,  from  wound  of  the 
mucous  membrane  by  some  solid  body  such  as  a  fish-bone,  or  from  the  forma- 
tion of  a  caseating  tuberculous  nodule  in  the  submucous  tissue.  The  pus  thus 
formed  burrows  downwards  between  the  mucous,  and  muscular  coats  of  the 
bowel  till  it  reaches  the  anus  ;  here  it  passes  out  beneath  the  skin  and  forms 
a  small  rounded  swelling  at  the  margin  of  the  anus.  If  unrelieved  it  may 
burrow  still  further  in  the  subcutaneous  tissue.  The  pus  in  this  case  lies 
superficial  to  the  sphincter.  These  abscesses  may  be  acute  or  chronic  ;  when 
chronic  they  are  frequently  tuberculous,  advancing  slowly  and  containing  thick 
curdy  pus.  They  usually  burst  both  internally  and  externally,  and  are  the 
most  common  cause  of  the  ordinary  fistula  in  ano.  By  early  opening  and 
dressing  with  wet  boric  lint  and  frequent  bathing  with  a  concentrated  solution 
of  boric  acid  they  can  sometimes  be  got  to  heal  without  leaving  a  fistula.  If 
they  are  tuberculous  this  seldom  happens,  and  the  best  treatment  is  to  lay 
them  thoroughly  open  into  the  bowel,  to  scrape  the  surface  well  with  a  sharp 
spoon,  and  to  dress  them  with  iodoform  ointment. 

Fistula  in  Ano. — The  sinus  left  by  the  contraction  of  the  cavity  of  an 
ischio-rectal  or  anal  abscess  constitutes  a  fistHia  in  ano  ;  an  affection  that  has 
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attracted  a  good  deal  of  attention  from  the  frequency  of  its  occurrence,  and 
from  the  difficulty  of  curing  it  without  having  recourse  to  operation. 

Extent. — When  following  an  anal  abscess  the  fistula  is  very  limited,  being 
merely  the  sinus  left  in  the  submucous  areolar  tissue  of  the  anus  after  the 
bursting  of  the  superficial  collectioa  of  pus  in  this  situation,  extending  to  a 
short  distance  up  the  gut  iuside  the  sphincter.  This  constitutes  the  most 
common  variety  of  the  disease.  In  a  fistula  resulting  from  an  ischio-rectal 
abscess  the  track  passes  outside  the  sphincter  in  the  surrounding  areolar  tissue, 
extending  always  as  high  as  the  upper  margin  of  that  muscle,  and  frequently 
stretching  to  a  considerable  distance  up  the  side  of  the  gut.  Most  frequently 
the  lower  and  external  aperture  of  the  fistula  is  single,  and  is  situated  by  the 
side  of  the  anus  in  the  ischio-rectal  fossa,  just  beyond  the  sphincter;  but  not 
unfrequently  the  aperture  is  in  the  perinaeum,  or  posteriorly  in  the  coccygeal 
region.  Occasionally  there  is  a  fistulous  opening  on  each  side  of  the  gut  ;  or 
several  openings  may  exist,  and  then  sinuses  extend  from  these  upwards  and 
outwards  to  a  considerable  distanx;e,  undermining  the  integuments  of  the 
perinseum  about  the  buttocks,  even  stretching  away  towards  the  trochanters, 
and  opening  at  a  great  distance  from  the  bowel.  These  extensive  fistulas  and 
sinuses  are  frequently  connected  with  stricture  of  the  gut ;  but  they  may  occur 
without  this  in  old  and  neglected  cases  of  the  simple  disease. 

The  fistute  are  usually  oblique,  but  straight  in  their  direction  from  a  point 
half  an  inch  or  an  inch  from  the  anal  aperture,  running  upwards  to  above  the 
sphincter.  In  some  cases  they  are  tortuous  ;  and,  occasionally,  when  opening 
at  a  distance  from  the  gut,  and  extensively  undermining  the  integuments,  they 
are  angular,  having,  as  it  were,  an  elbow  at  that  point  where  the  superficial 
sinus  meets  the  deep  fistula.  This  peculiarity  will  prevent  the  passage  of  a 
probe  through  their  whole  length  until  the  external  sinus  has  been  slit  up,  and 
the  commencement  of  the  deep  track  reached,  and  may  lead  to  the  supposition 
of  the  fistula  being  more  superficial  than  it  really  is. 

Varieties. — Fistula  in  ano  is  said  to  be  Complete  when  it  communicates 
by  one  end  with  the  rectum,  and  opens  by  the  other  upon  the  external  surface. 
It  is  said  to  be  Incomplete  when  it  has  only  one  aperture,  whether  that  be- 
external  or  internal. 

Complete  Fistula  is  the  most  common  form.  It  proljably  arises  in  the- 
majority  of  cases  from  some  source  of  irritation  seated  within  the  bowel,  by 
which  the  mucous  membrane  of  the  I'ectum  has  been  perforated,  and  an  abscess 
has  formed  in  the  submucous  areolar  tissue  or  outside  the  gut.  The  external 
opening  in  this  form  of  fistula  is  usually  from  half  an  inch  to  an  inch  from  the 
margin  of  the  anus  ;  though  it  may  be  seated  at  a  greater  distance  than  this, 
as  upon  the  hip.  It  is  commonly  small,  and  has  a  vascular  granulation 
projecting  from  or  occluding  it ;  and  a  thin  purulent  discharge  usually  drains 
away  from  it  in  small  quantities,  moistening  the  surrounding  integuments.. 
The  internal  opening  is  usually  situated  just  above  the  sphincter,  where  the 
rectum  begins  to  expand.  But  the  fistula  does  noc  terminate  at  this  internal 
aperture  ;  for  in  the  majority  of  cases  it  runs  up  a  considerable  distance 
further  into  a  kind  of  cul-de-sac.  The  internal  aperture  may  readily  be 
detected  by  introducing  a  blunt  curved  probe  into  the  fistula  ;  when,  by  a 
little  management,  it  may  be  carried  through  the  inner  opening.  In  some- 
cases,  the  existence  of  this  may  be  ascertained  by  examining  the  interior  of  the 
bowel  with  a  speculum,  and  by  injecting  water  into  the  external  opening. 

Incomplete  or  Elind  Fistulae  may  be  of  two  kinds.    When  there  is  no- 
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interDal  perforation,  a  mere  sinus  having  been  left  by  the  bursting  of  an 
abscess,  the  fistula  is  termed  tlmd  external.  When  there  is  only  an  internal 
aperture,  it  is  called  blind  mternal.  The  blind  external  fistula  is  readily 
recognized  by  its  being  found  that  the  probe  does  not  penetrate  the  interior 
of  the  gut.  The  blind  internal  is  not  so  i-eadily  detected  ;  but  in  this  case  it 
will  generally  be  found  that  the  patient  suffers  from  an  occasional  discharge  of 
pus  from  the  interior  of  the  bowel  ;  that  there  is  a  tender  and  brawny  patch 
on  one  side  of  the  anus  ;  and  that  the  pus  may  be  made  to  escape  from  the 
anus  by  pressing  upon  this  part.  On  passing  the  finger  into  the  rectum,  the 
internal  aperture  in  the  gut  through  which  the  pus  exudes  may  readily  be  felt. 
In  most  cases  the  opening  can  be  seen  by  the  help  of  a  speculum,  and  a  hooked 
probe  passed  into  it. 

Treatment. — Operative  interference  is  usually  necessary.  It  is  true  that 
in  some  rare  instances  the  fistula  may  be  made  to  close  under  the  influence 
of  constitutional  remedies,  aided,  perhaps,  by  stimulating  its  interior  with 
nitrate  of  silver,  or  by  touching  it  with  a  probe  dipped  in  nitric  acid.  This 
kind  of  treatment  is,  however,  successful  only  in  the  blind  external  fistula, 
several  instances  of  which  I  have  seen  recover  in  this  way.  Occasionally  in 
elderly  people  a  blind  internal  fistula  will  be  found,  which,  falling  into  a  very 
chronic  state  and  discharging  little,  is  a  source  of  but  very  trifling  discomfort, 
and  will  continue  for  years  without  giving  rise  to  serious  local  inconvenience, 
or  in  any  way  disturbing  the  general  health.  In  such  cases,  I  believe,  there 
is  often  far  less  risk  in  leaving  the  fistula  untouched  than  in  subjecting  the 
patient  at  an  advanced  period  of  life  to  the  dangers  of  an  operation.  When 
the  fistula  is  complete,  the  only  plan  of  treatment  that  offers  any  chance  of 
success  is  to  lay  it  freely  open  into  the  bowel ;  so  that  if  it  pass  external  to 
the  sphincter,  this  muscle,  which  tends  to  prevent  the  closure  of  the  sinus, 
will  be  paralysed,  and  the  fistula,  being  laid  open  from  the  bottom,  will  heal 
by  granulation.  Various  plans  have  been  devised  for  the  division  of  the 
fistula,  and  much  ingenuity  has  been  expended  in  attempts  to  discover  simpler 
and  less  painful  modes  of  effecting  this  than  by  the  knile,  but  hitherto  without 
success. 

The  Operation  for  fistula  in  ano  should  not  be  performed  indiscriminately 
in  all  cases  and  at  all  periods  of  the  disease.  If  the  fistula  be  dependent  upon 
stricture  of  the  gut,  and  more  especially  if  this  be  of  a  malignant  character,  it 
is  evident  that  no  operation  can  be  attended  with  a  chance  of  success,  and  none 
should  be  attempted.  So,  also,  if  the  patient  be  cachectic  and  broken  in 
health,  more  especially  if  he  be  suffering  from  tuberculous  disease  of  the  lungs, 
it  is  well  to  improve  his  constitutional  powers  before  undertaking  an  operation, 
lest  the  wound  that  results  may  not  heal.  The  most  important  question 
connected  with  the  operation  for  fistula,  is  the  propriety  of  performing  it  in 
tuberculous  subjects  in  whom  the  disease  is  especially  apt  to  occur.  The 
co-existence  of  fistula  with  pulmonaiy  phthisis  was  at  one  time  believed  to 
retard  the  progress  of  the  latter  disease.  I  have,  however,  in  several  cases 
found  consideralile  ad\'antage  result  from  operating  for  fistula  in  the  early 
stages  of  phthisis,  or  in  suspected  cases  of  that  disease,  the  patient's  health 
having  considerably  improved  after  the  healing  of  the  fistula.  But  in  advanced 
phthisis,  no  operation  should  ever  be  practised  ;  as  the  wound  will  not 
heal,  and  the  patient  must  be  weakened  by  the  additional  discharge. 

The  operation  for  comphle  fistula  should  be  performed  in  the  following  way  : 
The  bowels  having  been  well  cleared  out  the  day  before  with  a  dose  of  castor- 
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oil,  and  an  enema  administei'ed  on  the  morning  of  the  operation,  tlie  patient 
shonld  be  laid  on  his  left  side,  with  the  nates  projecting  over  the  edge  of  the 
table.  A  flexible  probe-pointed  director  is  passed  into  the  external  opening 
and  along  the  track  into  the  rectum,  a  finger  being  introduced  into  the  bowel 
to  guide  the  director  through  the  internal  opening.  The  point  of  the  instru- 
ment is  then  brought  out  of  the  anus,  and  the  tissue  which  lies  on  the  director 
is  completely  divided.  Care  should  be  taken  to  cut  directly  and  not  obliquely 
on  to  the  director,  lest  a  flap  be  left  which  will  interfere  with  the  healing  of 
the  wound.  The  hemorrhage  in  ordinary  cases  is  trivial,  but  when  the  track 
passes  deeply,  as  in  a  fistula  resulting  from  an  ischio-rectal  abscess,  vessels  of 
considerable  size  may  be  divided.  In  such  a  case  the  division  of  the  tissues  on 
to  the  director  should  be  made  by  successive  short  cuts,  and  any  vessels  which 
bleed  should  be  secured  with  forcipressure  forceps  and  afterwards  ligatured. 

When  the  external  aperture  or  apertures  of  the  fistula  are  at  some  distance 
from  the  gut,  the  integuments  being  undermined  to  a  considerable  extent, 
perhaps  thinned,  soft,  and  bluish,  all  the  superficial  sinuses  should  be  slit  up 
with  a  probe-pointed  bistoury  ;  and,  in  those  cases  in  which  the  course  of  the 
fistula  runs  more  or  less  at  a  right  angle  to  that  of  the  external  sinus,  it  is 
necessary  to  do  so  before  the  deep  or  internal  fistula  can  be  reached,  through 
which  the  sphincter  must  be  divided.  If  the  fistula  be  a  blind  external  one, 
it  must  at  the  time  of  the  operation  be  made  complete,  by  pushing  the  end  of 
the  director  through  the  thinned  structures  that  intervene  between  its  extremity 
and  the  interior  of  the  gut ;  and  the  operation  must  then  be  completed  in  the 
way  described.  The  Surgeon  must  not  be  too  ready  to  conclude  that  the  fistula 
has  no  internal  opening,  as  it  is  important  that  it  should  be  laid  open  if  it 
exists.  A  careful  search  with  a  probe  should  therefore  be  made  in  all  cases  in 
which  an  internal  aperture  is  not  at  once  found.  If  it  be  a  blind  internal 
fistula,  a  speculum  should  be  inserted,  and  a  bent  probe  passed  through  the 
inner  opening  of  the  fistula  into  the  canal.  The  end  of  this,  which  can  be 
felt  externally,  must  be  exposed  by  a  puncture  made  through  the  integuments 
with  a  scalpel,  and  the  operation  concluded  in  the  ordinary  way. 

When  there  is  an  internal  aperture  into  the  gut,  this  will  usually  be  found 
just  above  the  sphincter ;  the  fistula,  however,  may  not  terminate  here,  but 
frequently  extends  up  by  the  side  of  the  gut  for  an  inch  or  two.  In  these 
circumstances,  what  should  be  done  with  the  cul-de-sac  above  the  inner 
aperture  ?  If  it  be  laid  open,  an  extensive  wound  will  be  inflicted,  which  may 
implicate  some  of  the  hsemorrhoidal  vessels,  and  thus  give  rise  to  dangerous 
bleeding.  Hence  I  think  it  a  safer  practice  for  the  Surgeon  to  content  himself 
with  the  division  of  all  the  parts  intervening  between  the  inner  aperture  of  the 
fistula  and  the  verge  of  the  anus  ;  the  sinus  which  is  left  usually  contracting 
and  closing  without  difficulty  when  this  has  been  done.  In  some  cases,  how- 
ever, it  happens  that  this  cul-de-sac  is  not  readily  obliterated,  but  gives  rise  to- 
a  good  deal  of  trouble  in  consequence  of  the  occasional  accumulation  of  pus  in 
it,  and  the  thickening  of  its  aperture  into  the  bowel  causes  spasmodic  contrac- 
tion of  the  sphincter  and  a  kind  of  rectal  stricture.  This  inconvenience 
gradually  subsides  in  most  cases,  under  the  use  of  astringent  injections  or  the 
introduction  of  a  probe  coated  with  nitrate  of  silver. 

If  the  integuments  around  the  fistula  have  been  much  undermined  so  as  to 
leave  loose  flaps  at  the  edges  of  the  incision,  the  cure  will  be  materially 
hastened  by  cutting  these  off.    The  unhealthy  granulation  tissue  lining  the 
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fistula,  especially  in  tuberculous  cases,  should  be  scraped  away  with  a  sharp 
spoon  and  the  raw  surface  cleaned  with  a  sponge  moistened  with  some  chloride 
of  zinc  (gr.  40  to  5]'),  care  being  taken  that  this  does  not  touch  the  healthy 
skin  of  the  anus.  Iodoform  should  then  be  freely  applied  to  the  raw  surface 
and  a  narrow  strip  of  boric  lint  inserted,  after  the  introduction  of  a  half-grain 
morphia  suppository.  A  pad  of  wool  is  then  put  on  and  a  "f'^anclage  applied. 
This  dressing  may  be  left  unchanged  for  three  days.  The  wool  can  then  be 
removed  without  difficulty  or  fear  of  bleeding.  The  bowels  should  be  kept 
confined  for  three  or  four  days  by  small  doses  of  opium.  After  the  first 
dressing  the  wound  may  be  dusted  daily  with  iodoform  and  a  fresh  piece  of 
lint  applied  to  it.  It  should  be  well  washed  at  each  dressing  with  a  concen- 
trated solution  of  boric  acid  or  some  other  antiseptic.  If  there  is  any  swelling 
and  pain,  lint  soaked  in  a  warm  solution  of  boric  acid  may  be  applied  externally 
and  covered  with  oiled  silk.  Care  must  be  taken  to  prevent  the  bridging  over 
of  granulations,  if  necessary  by  the  occasional  introduction  of  a  probe.  If  the 
wound  is  slow  in  healing,  red  wash  must  be  applied.  After  the  wound  has 
completely  united,  a  notch  will  usually  be  left  by  the  side  of  the  anus,  which 
may  give  rise  to  some  inconvenience  for  a  time  by  the  occasional  involuntary 
discharge  of  a  little  intestinal  mucus,  and  some  flatus.  This  happens  especially 
in  those  cases  in  which  the  incision  has  been  made  anteriorly  to  the  anus  into 
the  perina3um.  Should  an  inconvenient  or  dangerous  amount  of  hsemorrhage 
occur  at  the  time  of  the  operation,  the  wound  should  be  plugged  with  iodoform 
wool,  and  a  firm  pad  applied  by  means  of  a  "f-bandage.  Should  profuse 
bleeding,  in  consequence  of  the  division  of  some  of  the  hsemorrhoidal  vessels, 
come  on  a  few  hours  after  the  operation,  all  coagula  should  be  cleared  away, 
the  gut  washed  out  with  ice-cold  water,  and  then  securely  plugged  either  with 
a  piece  of  compressed  sponge,  or  with  a  lithotomy  or  oesophagus  tube,  surrounded 
by  lint  soaked  in  a  solution  of  perchloride  of  iron,  and  pushed  into  the  bottom 
of  the  sinuses  that  have  been  laid  open. 

HiEMOEKHOIDS    OR  PILES. 

By  Hsemorrhoids  or  Files  is  meant  a  morbid  condition  of  the  blood- 
vessels of  the  anus  and  lower  part  of  the  rectum,  especially  of  the  veins  of 
the  sixbmucous  or  subcutaneous  areolar  tissue,  giving  rise  to  greater  or  less 
intumescence  of  the  part,  which  may  or  may  not  be  attended  with  a  discharge 
of  blood.  Surgeons  are  commonly  in  the  habit  of  classifying  piles,  according 
as  they  bleed  or  not,  into  Open  or  Blind ;  or,  according  as  they  spring  from 
above  or  below  the  verge  of  the  anus,  into  Internal  or  External ;  the  internal 
being  always  within  the  gut,  the  external  habitually  protruding  out  of  or  around 
the  anal  aperture.  The  first  may  either  bleed  or  not ;  the  latter  are  always 
blind.  To  this  division  into  external  and  internal,  B.  Cooper  added  an  inter- 
mediate variety,  the  Intero-External,  which  is  partly  within  and  partly 
without  the  anus.  These  divisions  are  of  great  practical  importance,  as  the 
treatment  is  very  materially  modified  according  as  the  haemorrhoid  is  situated 
above  or  below  the  anal  verge. 

Predisposing  Causes. — "We  must  look  to  the  peculiar  arrangement  of  the 
veins  of  the  rectum  as  directly  predisposing  to  the  occurrence  of  piles.  The 
lower  part  of  the  rectum  and  the  margin  of  the  anus  are  composed  of  a  plane 
of  muscular  fibre  and  a  muco-cutaneous  surface,  with  an  intervening  stratum 
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of  loose  areolar  tissue,  in  which  a  close  net-work  of  tortuous  veins  is  situated. 
The  blood,  from  this  plexus  of  hsemorrhoidal  veins,  finds  its  way  into  the 
general  system  through  two  distinct  channels.    By  far  the  greater  portion  of 
it  is  carried  into  the  inferior  mesenteric  vein,  and  thence  into  the  vena  portae, 
through  the  superior  hgeraorrhoidal  vein,  which  may  be  looked  upon  as  the 
extreme  radicle  of  the  portal  system  ;  and  some  passes  into  the  internal  iliac 
vein  through  branches  that  accompany  the  middle  and  inferior  hEemorrhoidal 
arteries.    We  may,  therefore,  look  upon  the  htemorrhoidal  plexus  as  being 
placed  midway  between  the  portal  and  general  venous  systems,  but  as  belonging 
rather  to  the  portal  than  to  the  systemic  veins.    In  these  arrangements  we  see 
all  the  elements  that  would  predispose  to  congestion,  and  consequent  dilatation 
of  the  vessels  of  a  part.    There  is  a  large  and  intricate  plexus  of  veins  in  which, 
as  in  all  similar  net-works,  there  is  a  tendency  for  the  blood  to  circulate  slowly  ; 
the  natural  tendency  to  stasis  being  much  increased  by  the  dependent  position 
of  the  part,  and  by  the  absence  of  valves  in  the  superior  htemorrhoidal  vein 
and  in  the  vessels  into  which  it  pou'rs  its  contents,  the  whole  pressure  of  the 
column  of  blood  in  the  portal  system  may  be  brought  to  bear  upon  the 
haeraorrhoidal  plexus.    The  circulation  through  the  portal  system  is  likewise 
subject  to  much  interference  in  consequence  of  obstruction  in  the  liver  and 
elsewhere,  and  in  these  changes  the  blood  in  the  haemorrhoidal  plexus  also 
participates  ;  and,  were  it  not  for  the  provision  that  exists  by  which  this 
plexus  may  free  itself  to  a  certain  extent  from  over-distension  by  its  communi- 
cation with  the  internal  iliac  through  the  medium  of  the  middle  hfemorrhoidal 
vein,  piles  would  be  much  more  frequent  than  they  even  now  are.  Another 
great  cause  of  hasmorrhoidal  enlargement  is  to  be  found  in  the  want  of  support 
that  the  veins  of  this  plexus  experience  on  their  mucous  aspect  during  defiBca- 
tion.    Situated  as  they  are  in  areolar  tissue,  between  a  plane  of  muscular  fibres 
■on  one  side,  and  yielding  mucous  membrane  on  the  other,  when  distended  by 
the  constriction  which  they  undergo  during  defsecation,  they  necessarily  give 
way  on  that  side  on  which  they  have  the  least  support,  being  forced  down, 
together  with  the  mucous  membrane  under  which  they  ramify,  and  which  has 
a  natural  tendency  to  become  slightly  everted  during  the  act  of  defaecation. 

Age  exercises  considerable  influence  in  predisposing  to  piles.  This  disease 
is  not  uhfrequently  met  wdth  in  young  men  of  eighteen  or  twenty  years  of 
age  ;  more  especially  if  they  be  of  a  relaxed  temperament  with  languid  cir- 
culation, and  be  obliged  to  lead  a  more  sedentary  life  than  is  natural.  After 
this  period,  the  liability  to  the  disease  diminishes  until  middle  age  is  reached, 
when  it  becomes  more  marked  than  at  any  former  period  of  life,  owing  to 
the  more  active  operation  of  those  causes  that  tend  to  impede  the  return  of 
the  portal  blood. 

Sex  appears  to  exercise  greater  influence  on  the  occurrence  of  htemorrhoids 
at  particular  periods  of  life,  than  on  the  general  liability  to  the  disease.  It 
certainly  appears  to  be  more  frequently  met  with  in  men  at  an  early  age, 
than  in  young  women  ;  but  at  a  later  period  of  life,  the  disease  occurs  with 
nearly  equal  fi-equency  in  the  two  sexes.  The  comparative  exemption  of  young 
women  is  readily  accounted  for,  by  the  periodic  discharges  from  the  uterus 
preventing  the  congestion  that  might  otherwise  occur  in  the  parts  in  its 
vicinity.  The  greater  frequency  in  females  at  a  later  period  of  life  is  attri- 
butable not  only  to  the  pressure  of  the  gravid  uterus  on  the  veins,  but  also, 
after  the  cessation  of  the  menses,  to  the  congestion  that  is  apt  to  be  set  up 
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in  certain  organs  of  the  female  economy,  and  to  the  retardation  of  the  portal 
circulation  by  the  accumulation  of  fat  and  by  other  causes. 

A  sedentary  life  with  indolent  habits  constitutes,  perhaps,  the  most 
powerful  predisposing  cause  of  the  disease  ;  more  especially  if  habitual  high 
living  be  conjoined  with  want  of  exercise.  Indeed,  the  luxurious  habits  of 
the  more  opulent  classes  exercise  a  considerable  influence  on  the  occurrence  of 
this  disease,  which  is  much  more  frequent  amongst  them  than  in  persons  in 
the  humbler  walks  of  life. 

Alcoholic  excess  is  amongst  the  most  common  causes  of  piles,  owing  to  the 
hepatic  congestion  to  which  it  gives  rise.  If  it  be  carried  to  the  extent  of 
causing  cirrhosis  of  the  liver  the  condition  becomes  aggravated.  Under  these 
circumstances  bleeding  piles  may  serve  as  a  sort  of  safety-valve  to  the  overloaded 
portal  circulation,  and  should  on  no  account  be  interfered  with.  So  important 
is  this  that  in  all  cases  of  piles,  before  undertaking  an  operation,  the  symptoms 
of  cirrhosis — morning  vomiting,  failure  of  appetite,  intermittent  diarrhoea  and 
j  occasional  jaundice — should  be  inquired  for. 

There  are  a  number  of  minor  conditions  which  are  commonly  looked  upon 
as  predisposing  causes  of  this  disease,  though  it  is  extremely  difficult  to 
determine  the  precise  share  that  each  has  in  its  production.  Amongst  these 
may  be  mentioned  intemperance  in  food  ;  residence  in  warm,  moist,  and 
relaxing  climates  ;  the  use  of  soft  and  warm  beds,  or  the  opposite  condition 
of  sitting  on  a  cold  stone  or  damp  cushion.  Over-excitement  of  the  generative 
organs  also  will  occasion  it. 

Exciting  Causes. — Amongst  the  exciting  causes  may  be  mentioned  local 
irritation  of  any  kind.  Thus,  in  some  people  hard  riding  will  bring  on  an 
attack  of  piles.  The  habitual  use  of  drastic  purgatives,  more  especially  of  aloes, 
rhubarb,  &c.,  is  well  known  to  occasion  the  disease  ;  though  it  must  be  observed 
that  individuals,  who  make  habitual  use  of  these  remedies,  often  labour  under 
some  of  those  obstructions  of  the  abdominal  viscera  that  have  already  been 
noticed  as  conducing  to  piles.  The  existence  of  other  diseases  aljout  the  rectum, 
and  anus,  such  as  fistula,  ulcer,  or  stricture,  by  inducing  local  congestion  and 
irritation,  may  excite  the  disease  ;  so  also,  uterine  affections  and  various  diseases 
of  the  (jenito-urinary  organs  may  give  rise  to  this  affection. 

The  most  direct  exciting  cause  of  piles  is  certainly  a  retardation  to  the  return 
of  the  portal  blood.  Habitual  constipation  ;  the  accumulation  of  hardened 
feculent  masses  in  the  large  intestine  ;  obstruction  to  the  proper  action  of  the 
liver,  and  consequent  congestion  of  that  organ  ;  the  pressure  of  abdominal 
tumours,  or  of  the  gravid  uterus,  are  all  active  exciting  causes,  interfering  as 
they  do  with  the  proper  return  of  the  blood  from  the  hsemorrhoidal  veins.  In 
some  cases,  even  the  existence  of  an  obstacle  to  the  circulation  in  the  systemic 
veins  may  occasion  this  disease  :  thus  it  will  arise  from  the  pressure  of  an 
aneurismal  tumour  on  some  of  the  large  venous  trunks  within  the  chest. 

Structure. — A  pile,  whether  external  or  internal,  consists  essentially  in 
the  first  instance  of  a  varicose  condition  of  a  portion  of  the  hsemorrhoidal 
plexus,  or  rather,  of  the  small  veins  of  the  submucous  tissue  that  pour  their 
contents  into  this  ;  this  varicose  condition,  becoming  prominently  developed 
at  certain  points,  gives  rise  to  small  knots  or  tumours.  A  pile  in  this  state  is 
quite  soft  and  compressible,  and  can  readily  be  emptied  by  pressure  ;  and 
when  cut  into,  it  will  be  found  to  be  composed  of  one  or  more  spaces  filled 
with  blood,  and  surrounded  by  areolar  tissue.    These  spaces  are  formed  by 
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the  sacculated  aud  dilated  veins  that  enter  into  the  composition  of  the 
tumour.  After  the  piles  have  existed  for  some  little  time,  or  after  they  have 
once  become  inflamed,  the  tissues  that  enter  into  their  composition  undergo 
modifications  that  induce  corresponding  alterations  in  the  character  of  the 
tumour.  The  coats  of  the  veins  l)ec(»me  thickened  ;  their  cell-hke  dilatations 
may  be  filled  with  coagulated  blood  ;  the  investing  areolar  tissue  is  thickened ; 
and,  on  being  cut  into,  the  pile  is  seen  to  be  composed  of  a  spongy  kind  of 
tissue  containing  much  blood.  External  piles,  when  examined  after  removal, 
often  resemble  in  structure  a  mass  of  hypertrophied  cutaneous  and  subcutaneous 
tissue,  in  which  a  number  of  small  vessels  of  uniform  character  ramify,  but 
without  any  appearance  of  cyst-like  spaces.  Internal  piles,  on  the  contrary, 
contain  more  of  the  venous,  and  less  of  the  areolar,  element.  They  are  also 
commonly  furnished  with  a  small  central  artery,  A^'hich  is  apt  to  bleed  freely, 
or  even  dangerously,  if  the  tumour  be  cut  across  ;  hence,  provided  they  are 
not  clogged  with  coagulated  blood,  they  may  readily  l)e  injected  from  the 
inferior  mesenteric  artery. 

In  studying  the  structure  of  hsemorrhoids,  it  is  of  importance  to  observe 
that  they  occur  in  two  different  forms  :  one  in  which  there  are  distinct 
tumours,  within  or  external  to  the  anus,  and  another  in  which  there  is 
merely  a  varicose  condition  of  the  veins  of  this  region,  without  distinct 
intumescence. 

In  those  cases  in  which  there  is  merely  a  general  varicose  state  of  the  veins 
of  the  submucous  areolar  tissue  of  the  anus,  without  any  distinct  tumour,  it 
will  be  found  that  the  smaller  branches  of  the  hsemorrhoidal  plexus,  and  the 
small  twigs  that  enter  these  from  the  submucous  areolar  tissue,  have  undergone 
varicose  dilatation,  l;)eing  apparently  greatly  increased  in  number  as  well  as  in 
size.  The  mucous  membrane  is  of  a  deep  mulberry  or  port-wine  colour,  and 
becomes  everted  after  each  motion.  There  is  usually  some  mucous  secretion 
about  the  anus,  rendering  the  part  moist  ;  and  the  patient  complains  at  times 
of  weight  and  of  bearing  down,  with  pains  either  in  the  part  itself,  in  the 
saero-lumbar  region,  or  in  the  thighs.  The  motions,  more  especially  if  hard, 
are  streaked  with  blood,  and  more  or  less  of  this  fluid  drops  in  a  rapid  manner 
after  the  passage  of  the  fseces.  There  is  seldom  much  blood  lost  ;  but  at  times 
there  is  an  exacerbation  of  all  these  symptoms,  and  the  hsemorrhage,  as  will 
be  mentioned  more  particularly  hereafter,  may  become  very  abundant.  This 
condition  of  the  mucous  membrane  may  precede,  and  is  frequently  found  to 
accompany,  the  true  pile,  whether  external  or  internal,  and  may  be  looked  upon 
as  constituting  the  first  stage  of  this  disease.  If  this  state  of  things  be  allowed 
to  continue  unrelieved,  the  tendency  to  congestion  increases  ;  more  and  more 
of  the  mucous  membrane  is  everted  and  protruded  after  defecation  ;  the  sub- 
mucous areolar  tissue  becomes  relaxed,  and  the  case  is  apt  to  become  one  of 
partial  prolapsus  recti. 

External  Haemorrhoids  are  those  which  are  situated  below  the  verge  of 
the  anus,  and  which  are  invested  by  cutaneous,  or,  at  most,  by  muco-cutaneous 
tissue.  Before  appearing  as  defined  tumours,  they  usually  constitute  longitu- 
dinal folds  that  surround  the  anal  aperture,  or  radiate  from  it  as  from  a 
centre  ;  and,  their  tegumentary  covering  consisting  of  the  thin  skin  of  the 
part,  they  resemble  folds  of  this  tissue  rather  than  of  mucous  membrane.  In 
colour  they  vary  from  that  of  the  natural  structures  to  a  pink  or  purplish  hue. 
Their  size  \  aries,  according  to  the  state  of  congestion  ;  and  hence  the  same 
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tumour  may  at  one  time  be  soft,  flaccid,  and  loose,  apparently  nothing  more 
than  a  fold  of  integument,  and  at  another  may  become  tense  and  tumid. 

Symptoms. — When  of  small  size  and  recent  formation,  external  piles  do  not 
in  general  give  rise  to  much  distress,  but  merely  to  some  local  heat,  pricking, 
and  itching,  with  a  sense  of  fulness  after  defseeation  ;  but  when  of  large  size, 
and  inflamed  or  irritated,  they  may  occasion  very  acute  suffering.  There  is  not 
only  deeply-seated,  dull,  aching  and  throbbing  pain  in  the  pile  itself,  but  this 
shoots  up  the  side  of  the  rectum,  through  the  perinfeum,  and  into  the  nates, 
and  is  much  increased  when  the  patient  stands  or  walks.  After  a  few  days 
these  symptoms  subside  :  suppuration  either  taking  place  in  the  pile,  or  the 
blood  contained  in  it  coagulating.  The  parts  are,  however,  left  in  a  thickened 
and  indurated  state,  and  do  not  readily  resume  their  former  soft  and  flaccid 
condition,  inflammatory  exudation  taking  place  into  the  areolar  tissue,  and  the 
contained  blood  coagulating,  so  that  the  tumour  can  no  longer  be  emptied  by 
pressure,  but  assumes  the  form  of  a  broad,  rounded,  and  indurated  mass. 

Internal  Files. — When  the  pile  is  situated  altogether  within  the  verge  of 
the  anus,  it  is  called  "  internal  ; "  of  these  there  are  two  principal  varieties, 
the  Lon(iitv(linal  and  the  (riohular. 

The  Longitudinal,  or,  as  it  is  sometimes  called,  the  Fleshy  pile,  is 
generally  met  with  about  an  inch  up  the  rectum.  It  is  spongy,  elastic,  firm, 
or  tough,  of  a  dark-reddish  or  dusky-brown  tint,  tapering  upwards  from  a 
broad  base.  It  seldom  bleeds  or  varies  much  in  size  ;  between  the  piles  are 
found  small  valves,  or  folds  of  mucous  membrane,  forming  pouches,  with  their 
concavities  looking  upwards.  These  are  apt  to  become  distended  and  pressed 
downwards  by  the  fteces,  especially  if  the  motions  be  hard  and  the  bowels 
have  been  constipated,  thus  giving  rise  to  a  tendency  to  prolapsus. 

When  the  hEemorrhoid  assumes  a  Globular  form,  it  constitutes  the  ordinary 
bleeding  pile.  It  may  be  situated  on  a  broad  base  ;  or,  as  not  unfrequently 
happens,  its  point  of  attachment  to  the  mucous  membrane  becomes  elongated, 
and  it  assumes  a  pedunculated  shape,  hanging  downwards  into  the  cavity  of  the 
rectum.  It  is  of  a  dark-bluish  colour,  and  numerous  small  vessels  of  a  brighter 
hue  than  the  body  of  the  pile  may  be  seen  ramifying  in  the  mucous  membrane 
investing  it.  Its  surface  is  at  first  smooth  and  shining,  and  may  continue  so 
throughout,  being  covered  with  a  thin  and  delicate  prolongation  of  the  lining 
membrane  of  the  gut.  Not  unfrequently,  however,  superficial  ulceration  takes 
place,  and  then  it  has  a  granulated  strawberry-like  appearance. 

Symptoms. — Internal  piles  are  usually  attended  with  a  sensation  of  heat, 
itching,  pricking,  or  smarting  about  the  anus,  and  a  feeling  as  if  there  were  a 
foreign  body  within  the  gut.  After  defsecation  these  sensations  are  increased, 
and  are  often  accompanied  by  a  bearing  down  sensation,  as  if  the  bowel  were 
not  emptied  of  its  contents,  that  is  peculiarly  distressing  and  sickening.  This 
is  occasioned  by  the  piles,  or  the  relaxed  mucous  membrane,  being  protruded 
during  the  expulsion  of  the  f£eces,  and  not  returning  sufficiently  quickly,  being 
grasped  by  the  sphincter  ani  and  constricted  by  it.  This  feeling  of  discomfort 
and  bearing  down  is  much  increased,  if  the  patient  stand  or  walk  much  after 
having  had  a  stool,  or  if  he  be  constipated.  If  this  state  of  things  be  not 
properly  attended  to,  the  symptoms  increase  ;  the  bearing-down  sensation 
amounts  to  true  tenesmus,  and  the  act  of  defa3cation  becomes  so  painful 
that  the  patient  defers  it  as  long  as  possible,  and  then  when  it  does  take 
place,  in  consequence  of  the  accumulation  of  the  excreta  and  their  hardness. 
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the  suflFering  is  much  increased.  External  piles  now  usually  make  their 
appearance,  if  they  have  not  existed  before  ;  the  mucous  membrane  of  the 
rectum  becomes  prolapsed,  and  an  increased  secretion  of  thin  mucus  takes 
place  from  the  anus,  moistening  the  part  and  soiling  the  patient's  linen.  Irri- 
tation in  the  neighbouring  organs  is  frequently  set  up  ;  occasionally  to  so 
great  an  extent  as  to  mask  the  original  complaint,  the  patient  referring  his 
principal  pain  and  discomfort  to  these  sympathetic  disturbances.  There  is 
often  a  dull  aching  fixed  pain  at  the  lower  part  of  the  lumbar  spine,  and  more 
frequently  opposite  the  sacrum  or  the  sacro-iliac  articulation  on  either  side  ; 
this  is  sometimes  very  severe,  perhaps  runs  down  the  thigh,  or  round  the 
groin  ;  irritability  of  the  testicles  may  come  on,  or  irritation  about  the  neck 
of  the  bladder,  causing  frequent  desire  to  micturate,  and  increasing  the 
patient's  sufferings  by  the  straining  that  takes  place.  The  general  health 
now  suffers  ;  the  patient  may  become  emaciated,  and  the  countenance  often 
presents  a  peculiarly  anxious  and  careworn  look. 

The  symptom,  however,  that  first  of  all  and  most  prominently  fixes  the 
patient's  attention  is  Haemorrhage.  This  varies  greatly  in  quantity  ;  at  first 
there  may  merely  be  a  few  drops  falling  after  the  passage  of  a  motion,  or  the 
cylinder  of  fjeces  may  be  stained  on  one  side  by  a  streak  or  spots  of  blood,  or 
the  bleeding  may  amount  to  several  ounces,  or  even  pints. 

The  hfemorrhage  is  connected  with,  and  in  the  great  majority  of  cases 
dependent  upon,  the  existence  of  distinct  haemorrhoidal  tumours.  Occasion- 
ally, however,  it  appears  to  occur  when  there  is  no  distinct  separate  tumour 
projecting  above  the  surface  of  the  membrane  ;  but  in  these  cases  there  is 
general  swelling  and  congestion  of  the  mucous  membrane  of  the  lower  part 
of  the  rectum,  from  which  the  blood  exudes  in  drops,  or  it  may  even  spurt 
in  a  distinct  jet  from  the  open  mouth  of  a  blood-vessel.  The  bleeding  is 
frequently  preceded  by  an  exacerbation  of  those  symptoms  that  commonly 
accompany  piles,  such  as  a  sensation  of  fulness,  weight,  and  tension  about  the 
parts.  But  the  symptoms  that  precede  its  occurrence  are  often  much  more 
imperfectly  marked  than  is  usually  stated,  and  are  frequently  absent  altogether. 

The  discharge  of  blood  may  be  periodical,  especially  in  women,  occurring 
evei'y  month,  or  at  intervals  of  two,  three,  or  six  months  ;  and  it  may  be 
remittent  or  intermittent.  In  these  cases,  it  usually  continues  ft'om  three  to 
six  days,  increasing  up  to  the  third  or  fourth  day,  and  then  lessening. 

When  moderate  in  quantity  and  short  in  duration,  it  is  often  a  source  of 
relief  to  the  patient ;  but  if  a  very  large  quantity  be  lost  at  one  time,  or  if  it 
continue  for  a  long  period,  it  causes  great  debility  ;  more  harm  is  usually  done 
to  the  patient  by  its  long  continuance  than  by  its  excessive  quantity  at  any 
one  time.  The  patient  may  become  much  weakened  and  antemic  ;  nervous 
headaches,  pallor,  palpitations,  and  syncope  may  result.  In  some  cases  the 
hjemorrhage  is  of  service  in  preventing  disease  of  more  important  parts  ;  it 
has  especially  been  looked  upon  as  a  safeguard  from  apoplexy,  particularly 
when  it  occurs  as  a  consequence  of  cirrhosis  of  the  liver,  or  in  corpulent 
persons  who  habitually  live  too  highly.  But  as  a  rule  the  continued  loss  of 
blood  from  piles  is  undoubtedly  injurious. 

Hfemorrhage  from  piles  is  sometimes  vicarious  with,  and  at  other  times 
arrests,  the  menstrual  flow.  In  a  case  which  I  attended  with  Garrod,  the 
patient  had  suffered  from  the  hfemorrhoidal  flux  and  piles  from  the  age  of 
puberty.    She  menstruated  for  the  first  time  when  thirty-seven  years  old  ;  up 
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to  that  period  the  hfemoiThage  had  occurred  abundantly  at  monthly  intervals. 
After  the  late  establishment  of  the  menstrual  function,  the  piles  continued  to 
bleed,  but  less  regularly,  and  she  became  anfeaiic  and  emaciated  to  the  last 
degree.  When  she  was  forty-four  years  of  age,  I  saw  her  for  the  first  time  ; 
the  piles,  which  were  very  large  and  vascular,  were  ligatured,  and  she  made  a 
perfect  recovery. 

The  colour  of  the  blood  is  most  generally  florid,  as  if  it  came  from  the 
small  arteries  or  capillaries  of  the  part  rather  than  from  the  veins.  It  would 
appear  that,  in  consequence  of  the  over-distended  and  varicose  condition  of 
the  veins,  the  onward  flow  through  the  arteries  and  capillaries  leading  to  them 
is  obstructed  ;  and  that,  in  consequence  of  the  accumulated  pressure  on  those 
vessels,  their  parietes  give  way,  allowing  the  florid  blood  to  escape. 

Very  commonly  the  internal  piles,  when  brought  down,  present  a  somewhat 
granular  surface,  in  consequence  of  ulceration  having  taken  place,  and  the 
whole  surface  will  be  seen  to  exude  blood  in  drops.  In  other  instances,  the 
blood  appears  to  come  from  a  cavity  in  one  side  of  the  hfemorrhoid,  as  if 
rupture  had  occurred  from  over-distension  at  that  part. 

The  hiEmorrhage  may  be  accompanied  by  a  thin  mucous  discharge  from  the 
rectum ;  this  would  appear  to  be  nothing  more  than  excessive  secretion  from 
the  mucous  membrane,  in  consequence  of  the  irritation  set  up  by  the  piles  ; 
it  is  seldom  in  sufficient  quantity  to  produce  much  annoyance,  or  to  be  of 
much  moment  to  the  patient. 

Complications. — Piles  are  not  uncommonly  complicated  with  other 
diseases  of  the  rectum,  such  as  fissure,  fistula,  or  prolapsus.  When  connected 
with  fissure,  the  haemorrhoid  often,  as  Syme  remarked,  assumes  a  peculiar 
appearance,  presenting  itself  as  a  small  red  body,  like  a  pea  in  size,  firm,  and 
seated  at  the  base  of  the  fissure,  which  it  often  conceals  ;  to  a  practised  eye, 
however,  the  presence  of  a  pile  of  this  peculiar  colour  and  shape  is  sufficient 
to  indicate  the  existence  of  a  fissure. 

In  that  form  of  fistula  in  which  the  aperture  is  near  the  anus,  one  or  more 
external  piles  of  small  size  are  often  found  situated  at  the  orifice  of  the  fistula  ; 
and  prolapsus  rarely,  if  ever,  is  met  with  in  adults,  without  the  simultaneous 
occurrence  of  piles. 

Terminations. — Hgemorrhoidal  tumours  may  terminate  by  Subsidence, 
Coagulation,  Suppuration,  or  Sphacelus. 

Complete  subsidence  of  a  pile  can  take  place  only  when  the  disease  is  of 
recent  occurrence.  When  of  long  standing,  and  after  it  has  been  exposed  to 
successive  attacks  of  turgescence  and  inflammation,  an  external  pile  never 
subsides  completely  ;  and  the  areolar  tissue  and  the  muco-cutaneous  structures, 
becoming  hypertrophied,  form  elongated  pendulous  flaps  around  the  margin 
of  the  anus. 

Coagulation  of  the  contents  of  the  pile  is  the  result  of  inflammation. 
Wlien  it  takes  place,  the  tumour,  after  more  or  less  acute  inflammation, 
becomes  hard,  incompressible,  permanent  in  size,  and  of  a  purplish  or  plum 
colour.  The  coagulum  thus  formed  may  excite  suppuration,  or  may  be 
absorbed,  the  hypertrophied  tissues  forming  one  of  the  usual  anal  folds  if 
the  pile  be  external.  In  some  rare  instances,  the  coagula  may  calcify  and  form 
phleboliths. 

Coagulation  takes  place  more  frequently  in  external  than  in  internal  piles, 
owing  to  their  greater  liability  to  inflammation,  their  exjjosed  situation  leading 
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them  to  be  bruised  or  otherwise  injured.  When  it  occurs  in  internal  piles,  it 
most  commonly  affects  those  that  are  of  a  columnar  or  longitudinal  shape,  and 
least  frequently  the  globular  variety. 

Suppuration  is  not  an  uncommon  termination,  if  acute  inflammation  have 
been  set  up  in  internal  piles,  more  especially  in  those  that  have  previously 
been  coagulated.  When  the  abscess  is  discharged,  small  coagula  escape  with 
its  contents,  the  cavity  granulates,  and  becomes  obliterated,  and  the  pile  is 
cured.  The  pus  in  other  cases  may  burrow  in  the  submucous  tissue,  and,  by 
bursting  externally,  give  rise  to  a  fistula  in  ano. 

Sphacelus. — In  some  cases,  when  there  is  much  elongation  of  the  mucous 
membrane  from  which  the  pile  springs,  prolapsus  of  that  membrane  and  of  the 
piles  may  take  place  ;  and,  this  being  grasped  by  the  contraction  of  the 
sphincter,  the  same  effect  may  be  produced  as  if  a  ligature  were  applied.  The 
tumour  becomes  much  swollen,  hard,  livid,  and  tense  ;  there  are  much  consti- 
tutional disturbance  and  restlessness  ;  but  after  a  few  days  the  part  that  is 
constricted  sloughs  and  drops  off',  and  all  the  symptoms  are  relieved. 

Diagnosis. — The  diagnosis  must  be  regarded  from  two  points  of  view  : — 
1st,  as  concerns  the  HcvmorrhoidaJ  2'umours ;  and  2dly,  with  reference  to  the 
Hmnoi rJio ii lal  Flu. v. 

1.  Hsemorrhoidal  Tumours  must  be  diagnosed  from  prolapsus  recti, 
polypus  of  the  rectum,  epithelioma  of  the  anus,  and  condylomata  about  the  anus. 
From  partial  prolapsus  the  diagnosis  is  not  always  easy  ;  indeed,  the  two 
conditions  are  so  generally  associated,  that  it  is  of  little  moment  to  attempt  it. 
In  complete  prolapsus  examination  will  suffice  to  distinguish  the  membranous 
wall  of  the  intestine,  forming  a  smooth,  rounded,  and  somewhat  lobulated  annular 
protuberance,  from  the  isolated  tumours  of  piles.  In  polypus  the  history  of 
the  case,  the  pedunculated  and  solitary  character  of  the  tumour,  its  large  size, 
and  comparatively  slight  tendency  to  hjemorrhage,  will  enable  the  Surgeon  to 
make  the  diagnosis.  Epithelioma  is  easily  recognized  by  its  hardness  and  by 
its  deep  infiltration  of  surrounding  parts.  In  any  case  of  doubt,  a  digital 
examination  of  the  rectum  will  make  its  nature  evident.  From  condylomata 
the  diagnosis  is  easy  :  the  soft,  flat,  and  wart-like  character  of  these  growths, 
their  history,  and  their  occurrence  at  other  points,  as  the  perineum,  scrotum, 
vulva,  and  buttocks,  will  enable  the  Surgeon  to  distinguish  them  without  any 
difficulty. 

■2.  The  Hsemorrhoidal  Flux  must  be  distinguished  from  other  intestinal 
hEemorrhages. — This  may  be  done  by  attention  to  the  character  of  the  blood, 
which  will  generally  indicate  its  source.  When  it  comes  from  piles  it  is  liquid, 
of  a  more  or  less  florid  colour  ;  not  unfrequently  it  is  quite  bright,  staining  or 
coating  the  fseces  rather  than  being  mixed  up  with  them.  When,  on  the 
contrary,  the  blood  is  poured  out  at  some  higher  point  in  the  intestinal  canal 
than  the  usual  seat  of  haemorrhoids,  it  is  of  a  dark  tarry  character,  mixed  up 
with  liquid  fteces  either  in  a  diffused  form  or  in  small  black  coagula,  and  no 
fresh  or  bright  blood  will  be  visible.  Digital  exploration  of  the  rectum  in 
cases  of  piles,  and  the  presence  of  symptoms  indicating  the  existence  of 
mischief  at  a  higlier  part  of  the  intestine  than  the  anus  in  cases  of  melsena, 
will  also  serve  to  point  to  the  source  of  the  blood. 

Treatment. — In  conducting  the  treatment  of  a  case  of  piles,  that  Surgeon 
will  succeed  best  who  looks  upon  the  disease  not  as  a  local  affection,  merely 
requiring  manual  interference,  but  as  a  symptom,  or  rather  an  effect,  of  remote 
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visceral  obstruction  and  disease,  the  removal  of  which  may  alone  be  sufficient 
to  effect  the  cure,  without  the  necessity  of  any  local  interference  ;  or,  should 
it  be  thought  necessary  to  have  recourse  to  operation,  this  must  be  made 
secondary  to  the  removal  of  those  conditions  that  have  primarily  occasioned 
the  congestion  and  dilatation  of  the  hfemorrhoidal  vessels.  The  treatment 
of  piles,  therefore,  must  be  considered,  1st,  as  regards  the  Removal  of  these 
Constitutional  Conditions  or  Visceral  Obstructions  that  occasion  the  disease, 
together  with  any  Local  Applications  that  may  be  considered  necessary  ;  and 
2ndly,  with  reference  to  the  Operative  Procedures  that  may  be  required  for 
the  removal  of  the  affection. 

1.  The  Constitutional  Management  of  piles  necessarily  varies  consider- 
ably according  to  the  condition  of  the  patient  in  whom  they  occur,  and  the 
visceral  obstruction  to  which  they  may  be  referable.  Thus,  when  they  occur 
in  debihtated  persons  most  benefit  will  be  derived  from  a  mild  tonic  and 
nutritious  plan,  at  the  same  time  that  the  bowels  are  kept  regular  by  some  of 
the  aperients  that  will  immediately  be  mentioned.  A  small  cold  water  injec- 
tion after  each  motion  is  of  the  greatest  possible  service  in  these  cases.  In 
the  great  majority  of  instances,  however,  more  particularly  when  occurring 
about  the  middle  period  of  life,  piles  are  connected  with  a  plethoric  state  of 
the  system,  and  congestion  of  the  abdominal  viscera.  In  these  circumstances, 
careful  attention  must  be  given  to  the  diet,  the  use  of  stimulants  being 
prohibited,  and  the  quantity  of  animal  food  lessened.  When  piles  arise  from 
the  pressure  of  a  giuvid  uterus  or  other  abdominal  tumour,  little  can  be  done, 
except,  by  local  palliatives  and  mild  aperients,  to  moderate  the  inconvenience 
attending  them. 

In  all  cases  of  piles,  but  more  particularly  in  those  arising  from  hepatic 
obstruction,  mild  aperients  are  of  essential  service  ;  by  removing  fteculent  accu- 
mulations, and  establishing  a  free  secretion  from  the  intestinal  surface  they 
tend  materially  to  prevent  congestion  of  the  portal  system.  At  the  same  time, 
drastic  purgatives  of  all  kinds  should  carefully  be  avoided.  The  most  useful 
aperients  are  the  electuaries  of  senna,  sulphur,  and  castor-oil ;  one  or  other  of 
which  should  be  taken  regularly  twice  or  thrice  a  week  at  bed-time,  in  as  small 
a  quantity  as  will  suffice  to  keep  the  bowels  free.  In  many  cases,  the  confec- 
tion of  senna  may  advantageously  be  given  in  combination  with  pi'ecipitated 
sulphur  and  the  bitartrate  of  potash,  equal  parts  of  each  of  these  being  made 
Into  a  mass  with  twice  their  quantity  of  the  confection  and  a  little  syrup  ;  of 
this  electuary  a  dessert-spoonful  may  be  taken  every  night  or  every  second 
night.  In  many  cases  the  laxative  mineral  waters,  such  as  Friedrichshall, 
Hunyadi  Janos,  or  iEsculap,  taken  on  rising  in  the  morning,  will  be  found  of 
great  use.  Cascara  sagrada  is  often  useful  ;  20  to  GO  drops  of  the  tincture  or 
liquid  extract  should  be  given  at  night,  or  a  corresponding  dose  in  capsules  or 
tabloids.  If  there  be  a  relaxed  condition  of  the  rectum  and  anus  conjoined 
with  the  piles,  as  not  unfi-equently  happens  in  old  as  well  as  in  young  people, 
the  administration  of  an  electuary  composed  of  equal  parts  of  the  confections 
of  senna  and  of  black  pepper,  or  of  cubebs,  will  be  found  very  useful.  When 
the  liver  is  much  obstructed,  the  treatment  should  be  specially  directed  to  the 
relief  of  this  organ  ;  with  this  view,  a  course  of  Plummer's  pill,  followed  by 
taraxacum,  and,  in  relaxed  constitutions,  the  mineral  acids,  will  be  found 
especially  serviceable,  at  the  same  time  that  the  bowels  are  kept  free  by  gentle 
aperients. 
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Tinctm-e  of  hamamelis  is  said  materially  to  relieve,  and,  in  fact,  to  cure 
bleeding  internal  piles.  It  may  be  administered  by  the  mouth  and  by  enema 
simultaneously.  The  habitual  use  of  clysters,  consisting  either  of  soap  and 
water  or  thin  gruel,  will  be  found  advantageous  in  many  cases  of  piles,  though 
in  some  they  appear  to  irritate,  and  rather  to  increase  the  disease.  In  the 
general  management  of  piles,  it  need  scarcely  be  observed  that  any  habits 
which  favour  the  disease  should  be  sedulously  avoided. 

The  Local  Treatment  of  piles  is  of  considerable  importance.  The  parts 
should  be  regularly  sponged  with  cold  water,  morning  and  evening.  If  there 
be  much  relaxation,  and  the  piles  be  internal,  benefit  may  result  from  the 
employment  of  some  astringent  injection,  such  as  -a  very  weak  solution  of  the 
sulphate  of  iron,  or  of  the  tincture  of  the  sesquichloride — a  grain  of  the  first 
or  ten  drops  of  the  second,  to  an  ounce  of  water  ;  of  this  about  two  ounces 
may  be  injected  every  night  and  left  in  the  rectum.  The  application  of  an 
astringent  ointment,  such  as  the  unguentum  galte  co.,  extract  of  hamamelis, 
or  the  employment  of  the  anodyne  and  astringent  suppository  already  re- 
commended for  fissure  of  the  anus,  will  be  very  beneficial. 

If  an  external  pile  become  inflamed,  it  should  be  painted  with  equal  parts 
of  extract  of  belladonna  and  glycerine,  hot  fomentations  applied,  a  very 
spare  diet  enjoined,  and  the  bowels  opened  by  mild  saline  aperients.  If  a 
coagulum  form  in  the  inflamed  pile,  the  tumour  should  be  laid  open  with  a 
lancet,  and  its  contents  s(peezed  out.  If  an  abscess  form,  it  must  be  punctured 
in  the  usual  way,  and  the  part  afterwards  fomented  or  dressed  with  boric  lint 
soaked  in  warm  boric  lotion.  Should  strangulation  of  internal  piles  take 
place,  the  protruded  swelling  must  be  returned  by  gentle  steady  pressure,  and 
the  part  afterwards  well  fomented. 

2.  Operation. — The  means  above  indicated  are  usually  sufficient  in  ordinary 
cases  of  piles  ;  but  very  frequently  operative  interference  is  required.  This 
is  most  commonly  called  for  on  account  of  hsemorrhage  or  the  prolapse  of  the 
piles  during  deftecation.  Xo  operation  should  be  undertaken  whilst  the  piles 
are  in  an  inflamed  state,  lest  unhealthy  inflammation  be  set  up  in  the  part. 
It  is  also  well  to  get  the  patient's  health  into  as  good  a  state  as  possible 
before  the  operation  ;  as  a  rule  no  operation  is  justifiable  if  the  patient  is 
suffering  from  cirrhosis  of  the  liver.  Whatever  method  be  adopted,  care 
should  be  taken  that  the  bowels  have  been  well  opened  by  a  purgative,  and 
the  rectum  cleared  out  by  an  enema  of  warm  water. 

Of  the  various  methods  adopted  for  the  removal  of  piles,  excision  is  alone 
applicable  to  external  piles,  whilst  in  the  case  of  the  internal  variety  the 
choice  will  usually  lie  between  strangulation  by  ligature,  destruction  by  the 
clamp  and  cautery,  and  complete  removal  of  the  affected  part  of  the  mucous 
membrane.  Among  other  methods  which  have  from  time  to  time  been 
advocated  by  different  Surgeons  may  be  mentioned  :  crushing  the  pile  with 
screw-forceps  or  a  specially  constructed  clamp,  the  application  of  nitric  acid 
and  other  caustics,  the  injection  with  carbolic  acid,  and  electrolysis.  Although 
all  these  plans  have  been  employed  with  success  in  the  treatment  of  internal 
piles  they  offer  no  advantages  over  the  methods  before  mentioned,  and  are 
not  extensively  used  at  the  present  day. 

Excision  of  External  Piles. — The  removal  of  external  piles  is  readily 
effected.  The  tumour  should  be  seized  with  a  catch-forceps,  and  snipped  off 
with  a  pair  of  scissors,  curved  upon  the  flat.    At  the  same  time  any  pendulous 
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flaps  of  skin  in  their  vicinity  should  be  excised,  lest  they  become  irritated, 
and  constitute  the  basis  of  a  fresh  pile.  In  doing  this  the  scissors  must  be 
made  to  cut  in  lines  radiating  from  the  anus,  and  too  much  skin  must  not  be 
removed  lest  a  strictured  anus  result.  After  the  excision  of  external  piles 
the  hemorrhage  may  readily  be  arrested  by  the  application  of  dry  iodoform 
wool,  or  a  pad  of  lint  and  T-bandage  :  should  any  small  artery  bleed,  it  may  be 
twisted  or  tied.  The  haemorrhage  attendant  on  this  little  operation  is 
sometimes  rather  profuse.  The  small  wound  which  results  may  often  con- 
veniently be  closed  by  one  or  two  fine  silk  sutures. 

It  may  be  laid  down  as  a  rale  that  no  internal  pile  should  ever  be  simply 
excised  in  the  manner  above  described.  The  hfemorrhage  which  results  is  so 
profuse  and  difficult  to  arrest,  that  patients  have  actually  lost  their  lives  from 
loss  of  blood,  even  in  the  hands  of  most  distinguished  Surgeons. 

The  Application  of  the  Ligature  is  the  treatment  which  is  most 
commonly  employed  for  the  removal  of  internal  piles.  The  operation  is  thus 
performed  :  The  patient,  having  had  his  bowels  cleared  out  by  a  dose  of 
castor-oil  on  the  day  preceding  that  fixed  for  the  operation, 
should  have  an  abundant  enema  of  warm  water  administered- 
about  an  hour  before  the  Surgeon  arrives ;  he  should  then  be 
directed  to  sit  for  half  an  hour  on  a  bidet,  or  over  a  pan  con- 
taining hot  water,  bearing  down  at  the  same  time,  so  as  to 
cause  the  piles  to  proti'ude.  "When  all  is  ready,  he  should  be 
laid  on  a  table  on  his  left  side,  with  the  nates  well  projecting. 
The  Surgeon  commences  by  steadily  stretching  the  sphincter 
with  his  two  thumbs.  This  aids  the  prolapse  of  the  piles,  and 
is  said  to  diminish  the  subsequent  pain.  The  piles  are  then 
separately  seized  with  ring-forceps  (Fig.  828),  three  or  four 
pairs  of  which  should  be  at  hand.  Each  pile  is  then  ligatured 
around  its  base  with  a  stout  silk  ligature,  which  should  be  tied 
"  Forceps.  °  as  tightly  as  possible,  so  that  the  pile  may  at  once  be  efi'ectually 
strangled.  Before  applying  the  ligature  the  base  of  the 
pile  should  be  snipped  through  with  curved  scissors  where  the  mucous, 
membrane  joins  the  skin,  thus  leaving  a  deep  groove  for  the  reception  of  the 
ligature,  which  then  constricts  only  the  substance  and  mucous  surface  of  the 
haemorrhoid. 

When  all  the  tumours  requiring  ligature  have  been  tied,  the  superficial  part 
of  each  strangulated  pile  may  be  cut  off  with  scissors,  and  the  stump  carefully 
touched  with  chloride  of  zinc  lotion  (gr.  40  to  1]),  care  being  taken  to  avoid 
the  surrounding  mucous  membrane.  Iodoform  in  crystal  may  then  be  well 
rubbed  into  the  raw  surface.  The  ends  of  the  ligatures  must  next  be  cut  off 
close,  and  the  strangulated  mass  pushed  back  into  the  bowel.  If  there  be  any 
external  piles,  these  must  now  be  cut  off  ;  for,  unless  this  be  done,  they  become 
irritated  and  swollen,  and  constitute  a  source  of  much  distress.  A  morphia 
suppository  is  administered  and  the  patient  must  now  return  to  bed,  and 
should  keep  the  recumbent  posture  until  the  ligatures  separate,  which  usually 
happens  from  the  sixth  to  the  eighth  day,  when  an  ulcerated  surface  will  be 
left,  which,  however,  speedily  contracts  and  closes.  In  some  cases  this  process 
may  be  facilitated  by  the  application  of  the  nitrate  of  silver  through  a  specu- 
lum ani.  On  the  sixth  or  seventh  day  after  the  operation  the  bowels  may  be 
opened  with  a  dose  of  castor-oil  ;  until  then  they  should  be  kept  from  acting 
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by  proper  diet  and  small  doses  of  opioiu.  The  pain  which  necessarily  attends 
the  ])assage  of  the  first  motion  may  be  lessened  by  the  use  of  a  cocaine 
suppository  and  a  small  oil  enema. 

In  the  after-treatment  of  the  case,  care  must  be  taken  to  prevent  the  recur- 
rence of  those  causes  that  gave  rise  to  the  affection  in  the  first  instance.  After 
piles  have  been  tied,  more  particularly  if  they  be  seated  towards  the  anterior 
part  of  the  rectum,  great  irritation  is  frequently  set  up  about  the  neck  of 
the  bladder,  so  that  the  patient  experiences  difficulty  in  passing  his  urine,  and 
sometimes  suffers  from  complete  retention  ;  a  full  dose  of  hyoscyamus  and 
nitrous  ether  will  sometimes  relieve  this,  but  if  itr  fails,  a  catheter  must  be 
passed.  In  some  cases,  where  the  external  piles  are  very  large  and  vascular, 
and  the  patient  debilitated,  the  ordinary  rule  of  cutting  them  off  may  advan- 
tageously be  deviated  from,  and  a  combination  of  the  treatment  by  excision 
and  ligature  adopted.  In  such  cases  an  incision  may  be  made  through  the 
integuments  merely,  and  then  the  piles  tied  in  the  course  of  the  groove  thus 
formed.  By  these  means  the  pain  and  constitutional  disturbance  consequent 
on  the  inclusion  of  a  portion  of  the  integument  in  the  ligature  are  avoided,  at 
the  same  time  that  the  risk  of  hasmorrhage  is  not  incurred. 

The  treatment  of  piles  by  ligature  is  not  altogether  free  from  danger  in 


Fig.  S29.— Hiiiith's  Claiiiii. 


persons  of  broken  constitution.  I  have  more  than  once  known  death  from 
pyaemia  result  in  these  cases.  The  application  of  chloride  of  zinc  and  iodoform 
as  above  described  is  all  we  can  do  to  lessen  this  danger. 

Cautery. — Piles  may  be  removed  with  but  little  fear  of  hgemorrhage  by 
the  method  introduced  by  H.  Smith.  The  preparation  of  the  patient  and  the 
preliminary  dilatation  of  the  sphincter  are  conducted  in  the  same  way  as  in 
the  operation  with  the  ligature.  The  pile  is  drawn  down  with  spring-forceps 
and  seized  in  a  clamp  (Fig.  821)),  which  is  tightened  by  means  of  a  screw  in 
the  handles.  The  projecting  part  of  the  pile  is  burnt  off"  with  the  blunt 
point  of  Paquelin's  cautery  at  a  dull-red  heat.  The  clamp  is  then  very 
slowly  relaxed,  and  should  any  bleeding  occur  as  it  becomes  loose,  it  is  again 
tightened,  and  the  cautery  applied  once  more.  The  charred  tissue  held  by  the 
clamp  may  be  touched  with  chloride  of  zinc  (gr.  40  to  5]"),  and  dusted  with 
iodoform.  The  operation  is  usually  followed  by  less  pain  than  the  ligature, 
and  gives  equally  satisfactory  results.  The  use  of  the  cautery  is  especially 
applicable  to  those  cases  in  which  the  piles  are  granular  and  but  little  pedun- 
culated, and  perhaps  associated  with  a  considerable  tendency  to  prolapse 
of  the  mucous  membrane. 

Excision  of  affected  Mucous  Membrane. — In  187tl  Whitehead  of 
Manchester  revived  the  abandoned  operation  of  excision  with  so  many  modi- 
fications as  to  make  it  altogether  a  new  proceeding.  He  contends  that 
internal  piles  are  never  to  be  regarded  as  distinct  localised  tumours,  amenable 


986 


DISEA.SES   OF   THE   RECTUM  AND  ANUS. 


to  individual  treatment,  but  are  component  parts  of  a  diseased  condition  oi 
tlie  entire  plexus  of  veins  of  the  lower  end  of  the  rectum,  and  that  to  effect  a 
permanent  cui'e  the  whole  of  the  affected  mucous  membrane  with  the  diseased 
veins  should  be  removed.  He  was  led  to  this  conclusion  partly  by  observing 
the  frequency  of  relapses  after  operations  by  the  ligature  or  caustics.  He 
maintains  that  by  his  method  of  operating,  the  objections  to  the  old  method 
of  excision  are  done  away  with,  as  ail  bleeding  vessels  are  secured  during  the 
operation,  and  no  raw  surface  is  left  in  the  bowel  to  heal.  The  operation  is 
thus  performed  :  The  patient  is  placed  in  the  lithotomy  position,  and  the 
sphincter  is  then  thoroughly  paralysed  by  digital  stretching,  so  that  the 
haemorrhoids  may  prolapse  without  impediment.  By  the  use  of  scissors  and 
dissecting  forceps  the  mucous  membrane  is  divided  at  its  junction  with  the 
skin  round  the  entire  circumference  of  the  bowel,  every  irregularity  of  the 
skin  being  carefully  followed,  encroaching  rather  on  the  mucous  membrane 
than  on  the  skin.  By  a  process  of  rapid  dissection  with  a  blunt  instrument, 
such  as  the  closed  scissors,  aided  by  successive  snips  where  necessary,  the 
mucous  membrane  and  attached  hgemorrhoids  are  separated  from  the  sub- 
mucous bed  on  which  they  rested  and  are  pulled  bodily  down,  the  haemorrhoids 
being  brought  below  the  margin  of  the  skin.  During  this  part  of  the  opera- 
tion it  is  very  important  to  keep  close  to  the  mucous  membrane.  The  bleeding 
is  free  but  is  easily  controlled,  each  vessel  being  seized  in  forcipressure  forceps 
and  twisted  as  it  is  cut.  The  raw  surface  may  then  be  carefully  cleaned  and 
dusted  lightly  with  iodoform.  The  next  step  in  the  operation  is  to  divide 
the  mucous  membrane  transversely  above  the  piles.  This  must  be  done 
gradually,  commencing  below  and  doing  the  anterior  part  last,  and  after  each 
cut  with  the  scissors  the  divided  part  of  the  mucous  membrane  must  be 
attached  by  silk  stitches  to  the  corresponding  part  of  the  cut  edge  of  the 
skin  of  the  anus.  If  the  whole  circumference  of  the  gut  were  divided  at  once 
the  mucous  membrane  would  retract,  and  great  difficulty  might  be  found  in 
bringing  it  down  again.  When  the  complete  ring  of  mucous  membrane  has 
been  attached  to  the  skin  of  the  anus,  a  suppository  of  two  grains  of  extract  of 
belladonna  is  introduced,  the  area  of  the  wound  is  again  dusted  with  iodoform, 
and  a  piece  of  oiled  lint  applied  externally  with  a  bandage.  In  highly  neurotic 
patients  Whitehead  keeps  a  bag  of  ice  in  close  proximity  with  the  rectum  for 
the  first  few  days.  He  opens  the  bowels  by  a  dose  of  castor-oil  on  the  fourth 
day,  and  allows  tlie  patient  to  sit  up  on  the  same  day.  Healing  almost 
invariably  takes  place  by  first  intention,  and  is  complete  by  the  tenth  day,  the 
patient  returning  to  work  in  two  weeks.  Eetention  of  urine  is  an  occasional 
complication,  as  in  all  other  operations  in  this  region.  Whitehead  had  in 
1887  performed  this  operation  in  300  cases  without  a  single  failure  or  a  single 
serious  complication  of  any  kind.  He  knew  of  no  case  of  relapse,  and  none 
of  strictured  anus. 

Dangers  attending  Operations  for  Files. — The  operation  for  the 
removal  of  piles  may  be  attended  by  three  sources  of  danger.  After  excision, 
and  even  the  application  of  the  ligature,  erysipelas  may  develop.  If  the 
objectionable  practice  of  transfixing  the  pile  by  the  needle  be  followed,  and  it 
be  tied  in  two  separate  parts,  a  h£emorrhoidal  vein  may  thus  be  opened,  and 
its  sides  held  apart  by  the  action  of  the  ligatures,  and  thus  a  tendency  to  direct 
pyaemic  infection  may  be  induced ;  and  lastly,  I  have  seen  a  kind  of  erysipela- 
tous colitis  follow  the  operation,  leading  to  profuse  muco-purulent  discharge 
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and  high  fever.  I  have  also  in  one  case  seen  pelvic  cellulitis  set  up.  But  all 
these  various  secondary  affections  are  happily  of  rare  occurrence. 

PROLAPSUS  RECTI. 

1.  Partial  Prolapse,  or,  as  it  has  been  called,  "  prolapsus  ani,"  consists 
in  a  protrusion  of  the  mucous  membrane  of  the  rectum  through  the  anal 
orifice  ;  the  submucous  tissue  being  also,  in  the  majority  of  instances,  much 
thickened  and  elongated.    It  occurs  almost  exclusively  in  adults. 

Causes. — In  weakly  persons  generally  there  is  a  natural  tendency  to  prolapse, 
as  the  result  of  an  increase  of  the  slight  protrusion  of  the  mucous  membrane 
which  usually  takes  place  during  defsecation,  especially  if  there  be  irritation 
of  the  intestinal  mucous  membrane,  as  in  dysentery,  chronic  diarrhoea,  &c.  So, 
again,  the  habitual  constipation,  often  occurring  in  persons  of  a  relaxed  habit 
of  body,  apparently  proceeding  from  want  of  power  in  the  rectum  to  expel  its 
contents,  and  requiring  constant  straining  at  stool,  predisposes  to  this  affection. 
It  is  especially  common  in  those 
who  labour  under  stricture,  stone, 
or  any  other  disease  about  the 
urinary  organs  that  requires  a 
considerable  effort  to  be  made  in 
expelling  the  contents  of  the 
bladder.  In  persons  whose  con- 
■stitution  has  been  relaxed  by  a 
long  residence  in  India,  this 
disease  also  frequently  occurs.  In 
other  cases,  and  indeed  most 
usually,  the  prolapse  is  associ- 
ated with  piles,  the  weight  and 
dragging  of  the  haemorrhoids 
drawing  down  the  mucous  membrane.  This  is  especially  apt  to  happen 
when  there  is  a  general  hfemorrhoidal  tendency  about  the  anus.  In  fact,  the 
causes  of  prolapse  may  be  summed  up  thus:  1.  Simple  relaxation  of  tissue, 
such  as  is  met  with  in  weakly  persons  ;  -I.  Sympathetic  irritation,  as  iu 
chronic  tenesmus,  stone  in  the  bladder,  &c.  :  3.  A  ha^morrhoidal  or  polypoid 
condition  of  the  mucous  membrane  of  the  rectum. 

Diagnosis. — Partial  prolapse  consists  in  the  protrusion  of  a  ring  of  mucous 
membrane  of  a  red  or  purplish  colour,  and  having  a  somewhat  turgid  look, 
rather  lobulated  in  shape,  and  varying  in  size  from  half  a  walnut  to  a  small 
orange  (Fig.  830).  The  mucous  membrane  forming  this  ring  will  be  found 
to  be  continuous  with  that  investing  the  sphincter,  and  this  constitutes  the 
mark  of  distinction  between  prolapse,  and  a  projecting  intussusception  or  a 
polypoid  growth.  In  prolapse  there  is,  when  the  protrusion  is  down,  a 
dragging  and  smarting  sensation,  often  attended  with  a  good  deal  of  spasm 
about  the  neck  of  the  bladder.  In  chronic  cases,  the  anal  aperture  is  per- 
manently relaxed.  The  folds  of  skin  in  its  neighbourhood  are  relaxed  and 
elongated,  radiating  fi'om  it  as  from  a  centre  ;  they  are  commonly  bluish,  soft, 
somewhat  swollen,  and  pendulous,  and  often  the  seat  of  a  good  deal  of  irrita- 
tion. The  protrusion  at  first  occurs  only  after  defascation,  and  then  readily 
goes  back  of  itself,  or  is  reduced  by  steady  pressure  upon  it ;  after  a  time. 


Fix.  8-30.— Partial  Prolapse  of  Rectum. 
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however,  it  will  come  down  at  other  periods  :  thus  it  may  protrude  during 
riding,  walking,  or  even  standing,  and  is  returned  with  much  difficulty. 

Strangulation  of  the  prolapse  may  occasionally  occur,  if  it  be  allowed  to 
protrude  for  a  considerable  length  of  time  without  a  proper  attempt  being 
made  to  push  it  back.  It  then  becomes  swollen  and  livid,  with  great  pain 
and  tenesmus,  discharges  fetid  pus,  and  may  eventually  fall  into  a  sloughy 
state,  and  thus  separating,  undergo  a  spontaneous  cure. 

Treatment. — The  treatment  of  prolapse  is  palliative  and  curative.  The 
Palliative  Treatment  consists  in  the  first  place  in  reducing  the  tumour  when 
protruded.  This,  in  ordinary  circumstances,  the  patient  does  for  himself  ; 
but,  if  it  become  congested,  it  requires  the  help  of  the  Surgeon  to  put  it  back. 
This  may  occasionally  be  readily  done  by  making  the  patient  lie  on  his  side 
or  lean  over  the  back  of  a  chair  ;  and  then  greasing  the  mass  with  some  oil,, 
seizing  it  with  a  soft  towel,  and  gradually  compressing  it,  working  it  back. 
It  may  be  kept  up  by  wearing  a  belt  with  a  pad  and  elastic  support.  Olive- 
shaped  pewter  pessaries  are  occasionally  employed,  with  the  view  of  preventing 
the  protrusion  ;  but  I  have  never  seen  them  do  any  good,  the  sphincter  being 
usually  too  relaxed  to  keep  them  up,  and  their  pressure  appearing  to  excite 
irritation.  The  regulation  of  the  bowels  is  as  important  in  prolapse  as  in 
piles.  It  is  usually  best  done  by  the  administration  of  those  laxatives  that 
have  been  recommended  for  the  latter  disease.  It  is  a  good  plan  to  get  the 
patient  to  have  his  daily  motion  at  bed-time  instead  of  at  the  usual  hour  in 
the  morning. 

Curative  Treatment. — The  relaxation  of  the  mucous  membrane  of  the  rectum 
that  essentially  constitutes  partial  prolapse  may  often  be  obviated  by  astrin- 
gent injections  or  suj^positories.  The  best  injection  is  that  of  the  sulphate  of 
iron,  in  the  strength  of  from  one  to  three  grains  in  an  ounce  of  water,  thrown 
up  in  small  quantities  sufficient  for  the  bowel  to  retain.  At  the  same  time 
the  action  of  the  bowels  must  be  regulated  by  means  of  an  electuary  taken  in 
the  morning  or  at  night. 

In  those  causes  in  which  the  prolapse  is  hemorrhoidal  or  polypoid,  the  pro- 
trusion being  dragged  down  by  the  weight  and  strain  of  the  pile  or  polypus, 
the  same  treatment  must  be  adopted  as  has  been  recommended  for  the  latter 
disease  ;  and  usually,  after  the  ligature  and  removal  of  the  pile  or  polypus, 
the  prolapse  will  be  cured.  In  slight  cases  of  prolapse,  in  which  the  disease 
appears  rather  to  be  owing  to  the  relaxation  of  the  sphincter  and  of  the 
tissues  external  to  it,  the  muco-cutaneous  integument  hanging  in  loose  folds 
around  the  anus,  considerable  benefit  will  commonly  result  from  snipping  oii 
these  pendulous  flaps  of  skin  with  curved-edged  scissors  in  a  direction  radiating 
from  the  anus  ;  the  cut  surface  that  is  left  cicatrizes,  and  by  its  contraction 
braces  up  the  part,  and  thus  prevents  its  further  protrusion. 

When  the  prolapse  is  considerable,  and  the  ordinary  palliative  treatment 
after  a  proper  trial  fails  in  effecting  a  cure,  it  will  be  necessary  to  remove  the 
protruded  mucous  membrane  by  operation.  This  may  be  done  by  the  applica- 
tion of  the  ligatui'e,  or  by  the  clamp  and  cautery.  Whitehead's  operation  is 
well  suited  to  these  cases. 

Should  the  prolapse  become  strangulated,  it  would  be  necessary  to  try  to 
reduce  it  through  the  sphincter  by  taxis  ;  if  this  cannot  be  accomplished,  free 
incisions  may  be  made  into  it ;  if  it  be  not  reduced,  it  will  slough  away,  and 
thus  undergo  permanent  cure. 
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2.  Complete  Prolapse  or  Procidentia  of  the  Hectum  differs  from  the 
partial  form  in  that  ail  the  coats  of  the  bowel  protrude  from  the  anus,  and 
not  merely  the  mucous  membrane.  It  is  the  condition  which  is  almost 
invariably  met  with  in  children,  and  is  comparatively  rare  and  seldom  exten- 
sive in  adults. 

The  prolapse  presents  a  smooth  red  surface,  and  projects  usually  for  some 
distance  from  the  anus.  As  much  as  six  or  seven  inches  have  been  known  to 
be  extruded.  It  has  before  been  pointed  out  that  i/itussusception  commencing 
at  the  ileo-ca3cal  valve  may  reach  the  anus  and  actually  project  from  it.  In 
this  condition  the  valve  itself  forms  the  apex  of  the  protrusion.  If  the 
intussusception  occur  in  the  rectum  it  may  still  more  readily  project  from  the 
anus.  These  conditions  are  easily  distinguished  from  prolapse  of  the  rectum, 
for  in  the  latter  condition  the  mucous  membrane  covering  the  protruded  gut 
is  continuous  with  the  skin  at  the  margin  of  the  anus,  while  in  an  intussuscep- 
tion the  finger  can  be  passed  into  the  bowel  by  the  side  of  the  projecting  mass. 
Complete  prolapse  of  the  rectum  is  seldom  much  swollen,  and  very  rarely 
becomes  strangulated. 

The  causes  of  complete  prolajise  of  the  rectum  in  children  are  numerous. 
It  is  common  in  connexion  with  dysenteric  diarrhoea,  esjiecially  in  weakly 
children.  The  irritation  of  worms  is  one  of  the  most  frequent  causes. 
Polypus  of  the  rectum  is  an  occasional  cause,  and  is  easily  recognized  by  the 
protrusion  of  the  tumour  with  the  bowel.  Stone  in  the  bladder  is  most  fre- 
quently accompanied  in  children  by  some  protrusion  of  the  bowel  during  the 
straining  to  pass  water.  On  the  other  hand,  an  extensive  prolapse  may  cause 
irritation  of  the  bladder  in  a  male  child,  and  thus  simulate  stone. 

In  adults  complete  prolapse  may  occur  as  a  persistence  of  the  condition 
occurring  in  childhood,  but  more  often  it  begins  late  in  life,  probably  as  the 
result  of  a  general  loss  of  tone  in  the  part. 

Treatment. — The  large  majority  of  cases  of  complete  prolapse  in  children 
are  cured  if  the  cause  be  removed.  Worms,  diarrhoea,  polypus  of  the  rectum, 
phimosis,  and  stone  in  the  bladder,  if  present,  should  receive  appropriate 
treatment.  The  prolapsed  bowel  should  in  all  cases  be  well  bathed  with  cold 
water,  and  then  reduced  by  gentle  pressure  with  some  oiled  rag.  A  pad 
supported  by  a  "f -bandage  will  often  aid  in  preventing  the  descent  of  the 
bowel  ;  or  the  buttocks  may  be  drawn  together  with  a  broad  strip  of  strapping. 
In  obstinate  cases  the  child  should  be  kept  in  the  recumbent  position,  and  the 
bowels  allowed  to  act  whilst  it  lies  on  the  side.  In  many  cases  a  course  of 
tonics,  especially  iron  and  cod-liver  oil,  is  beneficial. 

Very  rarely  the  administration  of  an  antesthetic  is  required  before  the 
prolapse  can  be  reduced.  Still  more  rarely  strangulation  and  sloughing  occur, 
in  which  case  small  doses  of  opium  must  be  administered  to  relieve  pain  and 
arrest  any  action  of  the  bowels,  whilst  the  prolapse  is  protected  and  kept  clean. 

It  is  only  in  exceptional  cases  that  any  operative  treatment  is  called  for,  and 
in  adopting  such  measures  it  is  very  necessary  that  the  Surgeon  bear  in  mind 
the  possibility  of  the  peritoneum  having  descended,  and  even  of  small  intestine 
being  present  in  the  pouch  of  peritoneum  in  front  of  the  bowel. 

Superficial  cauterization  has  been  employed  with  success,  the  blunt  point 
of  Paquelin's  cautery  being  drawn  in  several  longitudinal  lines  across  the 
mucous  membrane.  Another  method  consists  in  excising  small  wedge-shaped 
strips  from  the  anal  margin,  each  strip  including  part  of  the  mucous  membrane. 
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As  extreme  measures  which  are  only  justifiable  in  very  exceptional  cases, 
especially  in  adults,  may  be  mentioned  excision  of  the  prolapse,  and  fixation  of 
the  prolapsed  bowel  by  abdominal  section.  If  excision  be  practised  it  must 
be  remembered  that  the  peritoneum  will  probably  be  opened,  and  that  small 
intestine  may  have  prolapsed  into  the  peritoneal  pouch.  The  operation 
consists  in  dividing  the  outer  and  inner  tubes  of  the  prolapse  in  small  segments 
at  a  time,  and  bringing  together  the  serous  coat,  and  the  muscular  and  mucous 
coats  with  two  separate  rows  of  sutures.  Fixation  of  the  rectum  by  abdominal 
section  has  been  successfully  carried  out  by  Caddy,  of  Calcutta,  in  a  man  aged 
thirty-two.  An  incision  was  made  very  similar  to  that  used  in  inguinal 
colotomy,  and  the  rectum  being  drawn  up  to  the  full  extent,  it  was 
attached  to  the  muscles  and  peritoneum  of  the  abdominal  wall  by  means  of  two 
silk  sutures  passing  through  the  meso-rectum. 

Protrusion  of  an  Ovarian  Cyst  from  the  Anus  occurred  in  a  unique 
case  recorded  by  Htocks  of  Salford.  The  cyst,  which  was  the  size  of  a  cocoa- 
nut,  was  removed  by  incision  through  the  coats  of  the  bowel,  which  were 
forced  out  before  the  tumoui' :  and  after  the  wound  had  healed,  the  gut  was 
returned. 
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CHAPTER  LXV. 


SECOXPARY  DISEASES  OF  THE  URINARY  ORGANS  ARISING 
FROM  SURGICAL  CAUSES.  PYEMIA  AND  SEPTICEMIA 
IN  URINARY  DISEASES. 

The  great  majority  of  cases  of  stone  in  the  bladder,  stricture  of  the  urethra, 
cystitis  secondary  to  paralysis,  retention  from  enlarged  prostate,  tumours  of 
tlie  bladder,  and,  in  short,  of  every  disease  tending  to  hinder  the  escape  of 
urine  from  the  bladder,  or  to  induce  chronic  inflammation  of  that  organ, 
terminate,  if  not  relieved,  by  giving  rise  to  fatal  disease  of  the  kidneys.  This 
fact  alone  is  sufficient  to  make  the  study  of  the  secondary  affections  of  the 
kidney  of  the  greatest  importance  to  the  Surgeon  ;  and  the  obscurity  which 
surrounds  their  diagnosis,  and  the  general  futility  of  treatment  intended  for 
tlieir  relief,  render  the  sultjeet  worthy  of  the  fullest  investigation. 

Morbid  Conditions  of  the  Bladder. — If  we  examine  a  case  in  which 
death  has  occurred  from  one  of  the  above-named  diseases,  we  find  that  the 
mucous  membrane  of  the  bladder  shows  signs  of  both  recent  and  old  inflam- 
mation. The  recent  inffmnmation  is  indicated  by  the  swollen  and  softened 
condition  of  the  mucous  membrane,  the  intense  purple  colour  of  the  summits 
of  the  rugae,  and  possibly  by  patches  of  ulceration,  the  ulcers  often  being 
covered  by  a  thick  slough  closely  resembling  a  diphtheritic  membrane.  The 
old  iiiflammation  is  indicated  by  patches  of  dark  slate-grey  pigmentation  in 
the  mucous  membrane,  which  have  resulted  from  repeated  attacks  of  intense 
congestion,  in  which  red  blood-corpuscles  have  become  extravasated,  and,  after 
breaking  up  and  becoming  absorbed,  have  left  their  pigment  behind  them. 
The  muscular  wall  of  the  bladder  is  found  to  be  Jiy2)ertrophied,  or  not, 
according  to  circumstances.  If,  in  order  to  expel  the  urine,  it  have  been 
called  upon  to  make  a  greatly  increased  pressure  on  its  contents,  the  hyper- 
trophy will  be  very  marked.  If  the  obstruction  to  the  flow  of  urine  have  been 
of  a  valvular  nature,  as  is  often  the  case  in  enlarged  prostate,  then  dilafafion 
of  the  bladder  will  greatly  exceed  the  hypertrophy  of  the  muscular  walls.  It 
may,  therefore,  always  be  supposed,  when  great  hypertrophy  with  contraction 
of  the  bladder  is  found,  that  increased  difliculty  existed  in  expelling  the  urine, 
but  that  the  increased  power  of  the  bladder  proved  equal  to  the  occasion. 
"When  dilatation  is  found  combined  with  hypertrophy,  we  must  conclude  that 
increased  power  was  required  to  expel  the  urine,  but  that  the  increase  of 
muscular  tissue  was  not  quite  sufficient,  and  that  the  bladder  suffered  fre- 
quently from  over-distension.    When  dilatation  alone  is  found  with  scarcely 
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any  hypertrophy,  we  know  either  that  the  bladder  has  been  paralysed  or 
atonic,  or  that  the  obstruction  to  the  exit  of  urine  was  valvular  in  nature,  so 
that  increased  force  applied  to  the  contents  of  the  bladder  could  only  shut  the 
valve  more  closely  ;  and  over-distension,  with  such  an  amount  of  stretching 
of  the  neck  as  to  render  the  valve  incompetent,  was  the  only  means  by  which 
urine  could  be  passed  without  artificial  aid.  This  last  condition  is  peculiar 
to  prostatic  disease,  and  some  cases  of  tumour  of  the  bladder.  In  all  cases  of 
great  hypertrophy,  the  bundles  of  muscular  fibres  form  ridges  on  the  surface, 
giving  rise  to  the  condition  known  as  fasciculation.  In  many  cases  in  which 
great  pressure  has  frequently  existed  in  the  bladder,  either  from  the  forcible 
contraction  of  its  hypertrophied  walls  on  the  contained  urine,  or  from  simple 
over-distension  from  retention  arising  from  a  valvular  obstruction  in  the 
prostate,  the  mucous  membrane  is  pushed  between  the  bundles  of  muscular 
fibres,  so  forming  pouches  called  sacculi.  These  sacculi  occur  most  fre- 
quently in  the  posterior  part  of  the  bladder,  and,  in  most  cases,  their  walls 
are  composed  merely  of  mucous  membrane  and  peritoneum.  Sometimes, 
however,  a  layer  of  muscular  fibres  is  also  found  in  them.  These  sacculi 
form  pouches  in  which  putrid  urine  accumulates  and  frequently  gives  rise  to 
inflammation  of  the  mucous  membrane,  sometimes  ending  in  ulceration,  and 
possibly  perforation  of  the  bladder.  Much  more  often  it  gives  rise  to  attacks 
of  local  peritonitis,  and  portions  of  intestine  may  thus  become  adherent  to 
the  bladder. 

The  causes  which  give  rise  to  an  increased  demand  for  force  in  expulsion  of 
the  urine,  and  consequently  to  hypertrophy  of  the  bladder,  are  various.  The 
most  common  is  perhaps  obstruction  in  the  urethra  from  stricture.  In  some 
cnses  it  may  arise  from  an  iri-egular  enlargement  of  the  prostate  in  which  the 
obstruction  is  not  valvular  in  character.  Villous  growths  and  other  tumours 
of  the  bladder  may  call  for  increased  force,  from  partially  obstructing  the 
orifice  of  the  urethra.  Chronic  cystitis,  from  the  alteration  it  produces  in  the 
•character  of  the  urine,  always  causes  more  or  less  hypertrophy.  Stone  in  the 
bladder  causes  obstruction  to  the  flow  of  urine,  partly  mechanically,  and  partly 
by  the  chronic  cystitis  to  which  it  usually  gives  rise.  The  thick  ropy  mucus 
•of  chronic  cystitis  undoubtedly  offers  very  considerable  obstruction  to  the  flow 
of  urine.  AH  these  causes,  therefore,  may  give  rise  to  more  or  less  hyper- 
trophy. There  is  no  evidence  that  mere  frequency  of  action  plays  any 
important  part  in  the  production  of  hypertrophy.  In  the  few  recorded  cases 
in  which  there  was  great  frequency  of  micturition  with  healthy  urine  in  cases 
-of  calculous  or  tuberculous  pyelitis,  no  mention  is  made  of  any  marked 
hypertrophy. 

There  is  every  reason  to  believe  that  hypertrophy  of  the  bladder  plays  a 
very  important  part  in  the  production  of  kidney  disease.  In  no  case,  as  the 
result  of  obstruction  to  the  exit  of  urine  from  the  bladder,  do  we  find  the 
valves  of  the  ureters  incompetent.  In  the  simple  dilatation  from  valvular 
obstruction  in  the  prostate,  they  are  closed  more  firmly  than  natural.  No 
regurgitation  takes  place,  but  of  course  the  pressure  in  the  ureters  and  kidneys 
will  be  increased,  while  the  bladder  is  over-distended.  In  hypertrophy  of  the 
walls,  we  find  also  a  certain  amount  of  obstruction  to  the  entrance  of  urine 
into  the  bladder,  as  the  ureter  has  to  pass  obhquely  through  the  thickened 
wall,  and  is  doubtless  often  pressed  on  by  thickened  bauds  of  fibres.  The 
swelling  of  the  mucous  membrane  at  the  orifice  of  the  ureter  in  an  inflamed 
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bladder  probal)ly  adds  to  this  obstruction.  Here  then,  although  there  may  be 
no  over-distension  of  the  bladder,  tliere  is  increased  pressure  in  the  ureters  and 
kidneys,  the  force  of  secretion  remaining  unaltered  while  obstruction  to  the 
onward  flow  is  offered  by  the  narrowed  orifices  of  the  ureters.  The  degree  of 
obstruction  offered  by  a  hypertrophied  bladder  varies  much,  as  it  is  not  un- 
common to  find  considerable  thickening  of  the  wall  .of  the  bladder  without 
any  marked  signs  of  pressure  in  the  ureters  or  kidneys.  In  cases  of  villous 
tumour  of  the  bladder,  one  ureter  and  kidney  only  may  be  found  to  l)e  affected, 
and  it  will  then  be  seen  that  the  growth  implicates  the  orifice  of  that  ureter. 
In  others,  both  sides  may  be  equally  affected,  and  both  orifices  healthy,  but  it 
will  then  be  found  that  the  growth  has  obstructed  the  neck  of  the  bladder, 
and  that  the  signs  of  pressure  in  the  ureters  and  kidneys  are  due  to  hyper- 
trophy or  over-distension  of  the  bladder. 

Diseased  Conditions  of  the  Ureters  and  Pelvis  of  the  Kidney. — 
In  such  cases  as  we  have  been  considering,  three  chief  forms  are  met  with  : 
1.  The  results  of  simple  over-distension  without  acute  inflammation  ;  2.  Acute 
inflammation  without  signs  of  over-distension  ;  3.  A  combination  of  the  two. 
Simple  chronic  over-distension  leads  to  dilatation  of  the  ureter  and  pelvis  of 
the  kidney,  with  some  thickening  of  their  walls.  The  thickening  is  in  part 
due  to  hypertrophy  of  the  muscular  coat  of  the  ureter,  and  in  part  to  fibroid 
overgrowth  of  the  submucous  tissue.  The  mucous  membrane  is  of  an  opaque 
white  colour,  and  free  from  pigmentation  or  ulceration.  At  the  same  time 
that  the  ureter  becomes  dilated,  it  is  often  increased  somewhat  in  length,  and 
is  more  or  less  tortuous,  and  not  unfrequently  irregular  pouch-like  dilatations 
occur.  The  dilatation  is  sometimes  so  great  that  the  ureter  resembles  a  piece 
of  small  intestine.  In  inflammation  of  the  ureter  and  of  the  pelvis  of  the 
kidney,  we  find  the  mucous  membrane  swollen  and  softened,  of  an  intense  red 
colour,  and  frequently  showing  slate-grey  patches,  resulting  from  previous 
attacks,  as  in  the  bladder.  Ulceration  is  not  uncommon,  and  often  the  ulcers 
are  coated  with  a  tenacious  slough  like  a  diphtheritic  membrane.  The  urine 
contained  in  such  a  ureter  and  pelvis  is  often  ammoniacal  and  abominably 
fetid,  and  mixed  with  much  pus  and  mucus.  This  is  a  consequence  of  exten- 
sion of  decomposition  from  the  urine  in  the  bladder  to  that  in  the  ureter ;  the 
severity  and  acuteness  of  the  inflammation  in  the  ureter  being  due  to  the 
irritation  of  this  foul  and  decomposing  urine.  But  it  by  no  means  follows, 
because  the  urine  in  the  bladder  is  decomposing,  that  the  same  condition 
extends  up  the  ureter.  In  the  great  majority  of  cases,  the  extension  of  decom- 
position to  the  pelvis  occurs  late  in  the  disease,  and  acts  as  the  final  cause  of 
death,  by  exciting  acute  inflammation  in  the  kidney.  This  extension  does 
not  take  place  on  account  of  any  incompetence  of  the  valves  or  regurgitation 
of  urine,  as,  on  testing  the  valves  in  such  cases  they  will  be  found  to  be  com- 
petent. It  probably  creeps  through  the  orifice  of  the  ureter,  by  means  of  the 
tenacious  mucus  secreted  from  the  pelvis  and  ureter,  irritated  by  over- 
distension. This  adheres  to  the  mucous  surface  and  forms  a  stagnant  layer 
in  which  decomposition  may  extend  upwards.  If  after  washing  out  a  bladder 
with  an  antiseptic  fluid,  the  first  urine  that  enters  from  the  ureters  and  flows 
from  the  catheter  be  ammoniacal,  the  condition  of  the  patient  is  always  serious, 
as  the  decomposition  has  spread  from  the  bladder  to  the  pelvis  of  the  kidney, 
where  no  local  means  can  reach  it. 

Morbid  Conditions  of  the  Kidney. — The  conditions  found  in  the  kidney 
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itself  vary  considerably.  They  may  be  divided  as  follows:  1.  Changes  result- 
ing from  pressure  by  obstruction  to  the  entrance  of  urine  into  the  bladder  ; 
2.  Acute  interstitial  inflammation  ;  3.  Acute  interstitial  inflammation  with 
scattered  abscesses  ;  4.  The  results  of  former  acute  or  subacute  attacks  from 
which  the  patient  has  recovered. 

1.  The  Results  of  Pressure. — A  case  once  occurred  at  University  College 
Hospital,  which  afforded  an  opportunity  of  examining  the  uncomplicated  effects 
of  pressure  with  great  advantage.    The  ureters  had  been  pressed  upon  by  two 
enormous  sacculi,  which  projected  from  the  bladder  immediately  behind  the 
trigone.    The  bladder  was  much  dilated  and  hypertrophied,  but  the  cause  of 
this  was  uncertain.    There  were  no  signs  of  old  or  recent  cystitis,  and  no 
instrument  had  been  passed  during  life.   In  this  case  both  ureters  were  greatly 
dilated,  and  the  pelvis  on  each  side  was  expanded  so  as  to  contain  many  ounces 
of  fluid.     The  kidneys  were  somewhat  increased  in  size,  and  before  being 
opened  felt  like  great  thick-walled  bags  of  fluid  giving  all  over  a  distinct  sense 
of  fluctuation.    On  being  cut  open,  each  presented  the  following  appearances. 
The  capsule  was  tough  and  opaque,  and  separated  with  difficulty  from  the 
kidney  substance,  slightly  tearing  it  in  so  doing,  and  leaving  the  surface  coarse 
and  irregular.    The  surface  was  uniformly  pale,  and  whitish  in  colour.  No 
trace  of  the  pyramids  was  to  be  seen,  but  where  each  should  have  been  was  a 
deep  hollow  lined  with  a  smooth  membrane  continuous  with  that  Hiring  the 
pelvis  of  the  kidney.    The  cortex  was  of  about  normal  thickness,  but  in  some 
parts  thinner  than  natural ;  it  was  somewhat  tough  in  consistence,  and  pre- 
sented a  uniform  opaque  whitish  tint.    The  whole  kidney  was  thus  converted 
into  a  great  sacculated  bag,  composed  on  one  side  of  the  dilated  and  thickened 
pelvis,  and  on  the  other  of  the  expanded  cortex.    There  were  no  signs  of  past 
or  present  acute  inflammation.    On  microscopic  examination  of  a  section  of 
the  cortex,  the  chief  change  noticeable  was  an  abundant  small  round-celled 
infiltration  of  the  intertubular  tissue  of  the  kidney.  Every  tubule  was  separated 
from  its  neighbours  by  rapidly  growing  young  connective  tissue,  crowded 
with  small  round  cells,  and  this,  by  pressing  on  the  vessels,  had  given  rise  to 
the  pale  colour  above  noted.    The  new  growth  was  most  abundant  round  the 
Malpighian  bodies,  the  capsules  of  which  were  greatly  thickened ;  so  much  so, 
that  in  many  the  vessels  had  been  strangled  and  obliterated.    The  amount  of 
change  was  not  uniform,  the  new  growth  being  more  abundant  in  some  parts 
than  in  others.    The  tubules  themselves  showed  no  great  signs  of  change. 
They  were  shghtly  dilated  in  some  parts,  and  the  epithelium  looked  as  if 
flattened  by  pressure,  but  in  other  respects  it  was  perfectly  healthy.   This  case 
shows  that  uncomplicated  tension  from  partial  obstruction  of  the  ureter  gives 
rise  to  a  gradual  absorption  of  the  pyramids,  and  to  a  condition  of  interstitial 
inflammation  of  the  kidney,  probably  varying  in  severity  with  the  degree  and 
acuteness  of  the  obstruction.     In  more  extreme  cases  than  that  above  de- 
scribed, the  atrophy  of  the  cortex  becomes  much  more  advanced,  till  nothing 
may  be  left  but  a  layer  of  kidney  substance  no  thicker  than  a  shilling.  It 
is  interesting  to  note,  that  in  the  case  above  described  the  secretion  of  urine 
was  abundant,  its  specific  gravity  was  1009,  and  it  was  free  from  albumen  and 
casts.    It  is  also  evident  that,  if  such  a  kidney  as  this  were  exposed  to  any 
additional  source  of  irritation,  more  acute  inflammation  incompatible  with  life 
would  readily  be  set  up. 

2.  Acute  Diffuse  Interstitial  Inflammation. — In  this  condition  the 
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kidney  is  soft  aud  swollen.  The  capsule  is  opaque,  and  small  vessels  are  seen 
ramifying  in  it.  It  separates  easily,  but  tears  the  kidney  substance  in  so  doing. 
The  surface  of  the  kidney  is  coarse  and  irregular.  The  colour  of  the  surface  is 
mottled,  the  greater  part  being  usually  of  a  pale  yellowish  tint  intermixed  with 
purple  patches.  Sometimes  the  mottling  is  very  finSi,  almost  granular.  The 
venous  stars  always  seen  on  the  surface  of  the  kidney  are  injected,  and  show 
out  prominently.  On  section,  the  cortex  is  found  to  be  abnormally  soft,  and 
to  2)resent  the  same  mottled  colour  as  the  surface.  Sometimes  the  part  of  the 
cortex  corresponding  to  one  pyramid  may  present  a  more  uniformly  pale 
appearance  than  that  belonging  to  another.  Small  yellowish  spots,  looking  like 
minute  collections  of  pus,  may  be  present,  which  are,  however,  on  section  found 
to  be  solid,  though  very  soft.  The  pyramids  are  usually  intensely  injected,  and 
contrast  strongly  with  the  paler  cortex.  Pale  streaks  can  often  be  seen  running 
parallel  to  the  straight  tubules.  These  are  most  frequent  in  those  cases  in 
which  the  pelvis  is  filled  with  putrid  urine.  The  pelvis  is  found  in  some  cases 
free  from  any  signs  of  acute  inflammation,  though  more  frequently  it  is  much 
affected  and  filled  with  foul  urine  and  mucus.  The  appearances  here  described 
are  often  conjoined  with  the  signs  of  pressure  mentioned  above,  varying  from 
mere  flattening  to  complete  destruction  of  the  pyramids.  The  microscope 
shows  that  this  condition  is  a  mere  exaggeration  of  that  found  as  the  result 
of  simple  pressure.  The  change  is  chiefly  and  primarily  interstitial,  but  the 
small-cell  growth  is  so  abundant  as  in  many  parts  to  press  upon  and  even 
destroy  the  tubules,  areas  being  fouud  in  which  nothing  but  crowds  of  small 
round  cells  can  be  seen.  These,  when  large,  form  the  small  yellowish  spots 
visible  to  the  naked  eye.  It  requires  only  an  increased  intensity  of  the  inflam- 
mation rnd  a  softening  of  these  spots  to  convert  them  into  minute  abscesses. 
As  in  the  form  of  interstitial  nephritis  first  mentioned,  the  cell-infiltration  is 
most  marked  round  the  Malpighian  bodies.  The  change  is  rarely  uniform 
throughout  the  kidney.  It  varies  in  degree  usually  in  every  field  of  the 
microscope,  and  parts  may  be  found  apparently  almost  healthy.  The  epithe- 
lium throughout  the  kidney  is  usually  swollen  and  granular,  and  readily 
washes  out  in  preparing  the  specimen,  but  it  does  not  choke  the  tubules  as  in 
acute  catarrhal  nephritis.  In  very  acute  cases,  small  round  cells,  similar  to 
those  outside  the  tubules,  are  seen  in  the  lumen  of  the  tube  surrounded  by 
epithelium.  These  have  probably  found  their  way  in  from  the  outside,  and,  if 
washed  on  by  the  secretion  from  above,  would  appear  as  pus-cells  in  the  urine. 
The  vessels  are  often  seen  to  be  gorged  with  blood,  and  occasionally  minute 
haemorrhages  are  present.  It  is  not  always  easy  to  distinguish  this  form  of 
disease  by  the  unaided  eye,  as,  from  the  pallor  caused  by  the  pressure  on  the 
vessels  from  the  small-cell  infiltration,  it  closely  resembles  the  fatty  kidney  or 
some  cases  of  catarrhal  nephritis.  The  microscope  alone  can  decide  the 
question  with  certainty.  Even  in  such  a  kidney  the  secretion  of  urine  may 
be  moderately  abundant.  In  a  case  at  University  College  Hospital,  the  patient 
excreted  over  :)0()  grains  of  urea  on  the  last  day  of  his  life. 

3.  Acute  Interstitial  Nephritis  with  Scattered  Abscesses. — [Suppu- 
ration of  the  kidney — suppurative  nephritis  :  when  accompanied  l)y  pyelitis — 
pyelo-nepbritis  (Rayer).]  This  is  usually  found  in  conjunction  with  that 
form  of  acute  pyelitis  in  which  the  pelvis  of  the  kidney  is  filled  with  putrid 
urine,  pus,  and  mucus,  but  is  by  no  means  constantly  so.  In  one  case  which 
was  observed  at  University  College  Hospital,  both  kidneys  were  equally  riddled 
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with  abscesses,  but  in  one  the  pelvis  was  acutely  inflamed  and  filled  with  foul 
urine,  while  in  the  other  it  was  free  from  disease,  and  the  urine  it  contained  was 
acid,  and  without  unpleasant  smell.  The  kidney  is  generally  swollen  and  en- 
larged. The  fat  surrounding  it  is  usually  abnormally  adherent  to  the  capsule. 
The  capsule  is  thick  and  opaque,  and  marked  by  ramiform  vessels,  showing 
clearly  on  the  surface.  It  separates  easily,  but  in  so  doing  tears  the  kidney 
substance.  The  surface  of  the  kidney  presents  a  more  or  less  mottled  appear- 
ance. The  chief  tint  is  the  same  as  in  the  diffuse  form  just  described,  and  is, 
in  fact,  due  to  the  existence  of  the  same  condition  ;  but  scattered  here  and 
there,  usually  in  groups,  are  bright  yellow  spots,  surrounded  by  a  dark  red 
areola,  and  varying  in  size  from  a  pin's  head  to  a  split  pea  (Fig.  833).  On 
cutting  into  these  yellow  spots,  each  is  found  to  contain  a  drop  of  pus.  These 
minute  abscesses  are  usually  grouped  in  areas  corresponding  to  that  part  of 
the  cortex  which  belongs  to  a  single  pyramid.  If  now  a  section  be  made  of 
the  kidney,  the  points  of  suppuration  will  not  be  found  to  be  limited  to  the 
surface.    Often  they  are  continued  down  towards  a  pyramid,  and  are  con- 


Fig.  831.— Acute  Interstitial  Nephritis  :  Scattered  Abscesses.    Margin  of  Abscess  to  the  riglit. 
Malpighian  body  in  the  middle.    Comparatively  healthy  tubules  with  iiitertubular 
cell-infiltration,  to  the  left. 


nected  with  a  yellow  streak  running  parallel  to'  the  straight  tubules  as  far  as 
the  papilla,  or,  if  that  have  been  partly  destroyed  by  pressure,  as  far  as  the 
point  at  which  the  tubules  open  into  the  pelvis.  This  condition  is  not 
invariable,  as  sometimes  the  ab.scesses  are  perfectly  isolated,  and  show  no  con- 
nexion whatever  with  the  pyramidal  portion  of  the  kidney.  Occasionally  one 
or  more  of  the  abscesses  may  burst  beneath  the  capsule,  separating  it  from  the 
kidney,  and,  giving  rise  to  further  suppuration,  may  include  the  whole  organ 
in  a  large  collection  of  pus.  This  form  of  kidney,  which  is  perhaps  that  most 
frequently  met  with  in  the  posi-morlem  room,  is  often  conjoined  with  the 
signs  of  pressure,  absorption  of  the  pyramids,  and  dilatation  of  the  pehis. 
The  microscope  shows  that  in  this  form  the  appearances  are  essentially  the 
same  as  in  the  last ;  the  chief  change  being  the  accumulation  of  crowds  of 
small  round  cells  in  the  intertubular  substance,  the  degree  of  cell-infiltration 
varying  in  almost  every  field  of  the  microscope.  At  the  point  at  which  an 
abscess  is  forming,  or  at  the  margin  of  one  already  formed,  the  crowds  of  small 
round  cells  are  seen  to  press  upon  the  tubules,  separating  them  widely,  and 
squeezing  their  walls  together  (Fig.  831).  Then  the  wall  becomes  indistinct  ; 
next  only  a  iew  epithelium-cells  can  be  recognized  in  the  crowd  of  leucocytes  ; 
lastly,  nothing  but  leucocytes  can  be  seen,  and  a  little  nearer  the  centre  the 
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intercellular  substance  becomes  flaid,  the  cells  float  free,  and  pus  is  thus 
formed.  The  red  areola  is  not  found  to  be  due  to  extravasation,  although 
hseraorrhages  may  exist  scattered  through  such  a  kidney.  The  yellow  streaks 
in  the  pyramids  are  found  to  be  due  to  a  similar  condition  of  intertubular 
cell-in  filtration.  Sometimes  clots  may  be  seen  in  the  vessels  of  the  pyramids. 
These  are  probably  secondary  to  the  inflammation  of  the  parts  surrounding 
the  vessels.  As  in  the  former  variety,  small  round  cells  may  be  found  in  the 
tubules  as  well  as  outside  them.  The  epithelium  is  usually  much  swollen,  and 
sometimes  desquamating  and  choking  the  tubules  (Fig.  832),  but  this  is  only 
in  those  areas  in  which  the  interstitial  inflammation  is  most  advanced.  In 
others  it  may  appear  almost  healthy.  In  the  pyramidal  portion  of  the  kidney 
many  of  the  large  tubes  are  found  to  have  lost  their  epithelium  by  desquama- 
tion. This  form  of  kidney  merges  into  the  diffuse  variety,  the  solid  yellowish 
spots  before  mentioned  representing  points  which,  had  the  patient  lived 


Fig.  S3-2.— Acute  Interstitial  Nepliritis  :  Gonditioii  Fig.  S33.— A.  Group  of  Abscesses  on  Surface  of 

of  Epitlieliuui.  Kiilney.    B.  Vertical  Section  of  the  same. 


longer,  might  have  softened  into  abscesses.  Klebs,  many  years  ago,  described 
the  presence  of  microscopic  organisms  in  the  suppurating  kidney,  but  the 
means  of  observation  were  at  that  time  so  imperfect  that  considerable  doubt 
existed  as  to  the  correctness  of  the  statement,  more  especially  as  he  described 
a  micrococcus  subsequently  developing  a  branching  mycelium — a  form  of 
growth,  the  existence  of  which  was,  to  say  the  least,  improbable.  Later  obser- 
vations by  Koch,  with  improved  methods  of  staining,  have  clearly  demonstrated 
the  fact  that,  in  every  case  of  disseminated  suppuration  of  the  kidney,  colonies 
of  micrococci  similar  to  those  found  in  putrid  urine  are  scattered  throughout 
the  gland,  distending  and  obstructing  the  urinary  tubules.  The  abscesses  of 
the  kidney  thus  arising  in  acute  suppurative  nephritis  must  not  be  confounded 
with  those  seen  in  pytemia.  These  are  usually  larger,  and  more  distinctly 
wedge-shaped,  and  are  sometimes  surrounded  by  a  zone  of  htemorrhage.  They 
are  always  in  the  cortex,  and  the  pyramids  show  no  signs  of  disease.  Pyelitis 
is  absent,  but,  as  before  stated,  it  may  be  wanting,  or  feebly  marked  in  cases 
of  genuine  interstitial  nephritis,  secondary  to  affections  of  the  bladder.  Koch 
has,  moreover,  pointed  out  an  important  microscopic  distinction.  Micrococci 
are  found  in  the  pytemic  kidney  as  well  as  in  the  pyelo-uephritic  kidney  ;  but  in 
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the  former  they  are  in  the  vessels,  especially  in  the  Malpighian  loops,  while 
in  the  latter  they  are  in  the  tubules.  Microscopic  examination  of  a  pyemic 
kidney  further  shows  an  absence  of  the  general  diffused  inflammation  charac- 
teristic of  the  ordinary  septic  kidney. 

4.  Effects  of  Former  Attacks  from  which  the  Patient  has  Re- 
covered.— It  is  possible  that  the  kidney  may  undergo  extensive  intertubular 
change,  and  yet,  if  the  cause  be  removed,  the  inflammatory  growth  may  be 
completely  absorbed,  and  the  organ  regain  its  normal  condition.  More  com- 
monly, however,  the  new  growth  undergoes  a  development  into  fibrous  tissue, 
a  change  corresponding  exactly  to  that  which  occurs  in  the  cicatrization  of  a 
granulating  sore,  and  accompanied  by  a  similar  process  of  contraction.  Thus 
we  get  an  increase  in  the  intertubular  connective  tissue,  and  at  the  same  time 
a  contraction  and  induration  of  the  whole  organ,  so  much  so  that  it  is  sometimes 
reduced  to  less  than  a  quarter  of  its  normal  bulk.  If  the  pyramidal  portion 
have  undergone  absorption,  this  is  never  repaired,  but,  as  its  function  seems 
merely  that  of  a  duct,  its  loss  is  of  no  great  moment.  In  a  kidney  of  this 
kind  we  find  the  fat  adherent  to  the  capsule,  and  the  capsule  to  the  gland-tissue. 
It  strips  off' with  difficulty,  and  is  thick  and  opaque.  The  surface  of  the  kidney 
is  irregular,  granular,  or  perhaps  even  puckered  by  cicatrices.  Scattered  over 
the  surface  in  most  cases  are  numerous  small  cysts.  These  are  supposed  to  be 
due  to  the  strangulation  of  the  tubules  by  the  fibrous  growth.  The  colour  is 
usually  dark  and  somewhat  red,  with  numerous  small  dilated  veins  showing  on 
the  surface.  On  section,  the  cortex  will  be  found  to  be  greatly  thinned,  being 
sometimes  not  thicker  than  a  shilling.  The  pyramids,  unless  absorbed  from 
previous  pressure,  are  but  little  altered.  The  whole  organ  is  of  a  leathery 
toughness  which  is  quite  peculiar.  The  pelvis  may  be  pigmented  from  previous 
inflammation.  The  microscope  shows  a  great  increase  of  the  iutertubular 
tissue  which  is  of  a  dense  fibroid  character.  The  tubules  vary  in  size  ;  some 
are  strangulated  and  compressed,  others  are  dilated  above  the  strangulation. 
Many  of  the  Malpighian  corpuscles  are  obliterated,  leaving  merely  capsules 
containing  the  remains  of  the  obliterated  vessels.  The  capsules  of  all  the 
Malpighian  bodies  are  greatly  thickened.  The  epithelium  may  be  flattened 
by  pressure,  or  normal.  The  small  arteries  usually  show  some  hypertrophy 
of  their  muscular  coats.  Such  a  kidney  as  this  may  undergo  a  second  attack 
of  acute  inflammation,  and  we  then  find  a  combination  of  the  form  of  the 
contracted  kidney  with  the  colour  and  softness,  and  possibly  the  scattered 
abscesses,  of  the  acute  variety.  It  will  be  seen  from  the  above  description 
that  this  form  of  kidney  differs  in  no  way  to  the  naked  eye  fi-om  the  ordinary 
granular  contracted,  or  gouty  kidney.  We  do  not,  however,  find  the  general 
changes  associated  with  that  disease.  In  a  case  at  University  College  Hos- 
pital, in  which  this  condition  was  well  marked  as  the  result  of  stricture  of  the 
urethra,  there  was  no  hypertrophy  of  the  heart,  and  no  change  could  be 
recognized  in  the  walls  of  the  small  vessels  in  other  parts. 

Causes  of  Interstitial  Inflammation. — The  following  may  be  stated  as 
the  causes  which  in  varying  degree  take  part  in  the  production  of  interstitial 
inflammation  of  the  kidney  :  1.  Tension  ;  2.  Reflex  irritation  of  the  kidney  ; 
3.  The  presence  of  septic  matter  in  the  pelvis  and  the  invasion  of  the  kidney 
by  septic  organisms.  Each  of  these  acting  singly  may  induce  serious  disease, 
or  perhaps  even  cause  death  ;  but  we  seldom  see  such  cases.  More  often  two 
causes  at  least  are  in  operation. 
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1.  Tension. — It  has  beea  shown  before  how  this  is  induced  by  any  obstruc- 
tion to  the  free  entrance  of  urine  into  the  bladder.  Every  practical  Surgeon 
is  acquainted  with  the  fact  that  tension  is  one  of  the  most  powerful  irritants 
to  which  the  living  tissues  can  be  exposed.  In  the  liver,  Wickham  Legg  and 
others  have  shown  that  ligature  of  the  bile-duct  causfes  interstitial  hepatitis. 
In  the  kidney,  no  recorded  case  is  to  be  found  of  suppuration  occurring  as  the 
result  of  simple  tension  ;  but  in  all  cases  in  which  evidence  of  tension  exists — 
that  is  to  say,  dilated  ureter  or  pelvis  of  the  kidney,  or  some  source  of  sudden 
obstruction,  as  a  more  or  less  impacted  calculus — subacute  interstitial  inflam- 
mation will  be  found.  It  seems  almost  as  if  the  new  cell-growth  were  a 
conservative  change  intended  to  strengthen  the  tubules  to  resist  the  increased 
pi'essure.  However  this  may  be,  a  kidney  in  this  condition  is  in  a  state  in 
which  a  little  further  irritation  from  any  cause  may  hurry  it  on  to  fatal  and 
acute  inflammation. 

2.  Reflex  Irritation  of  the  Kidney. — Mechanical  injuries  to  the  neck 
of  the  bladder  or  posterior  part  of  the  urethra,  and  probably  diseases  of  these 
parts  in  which  constantly  recurring  irritation  is  present,  re-act  upon  the 
kidney  through  the  influence  of  the  nervous  system.  It  is  needless  here  ro 
attempt  any  explanation  of  the  exact  manner  in  which  this  takes  place,  as  it 
would  be  merely  a  matter  of  speculation  ;  but  a  few  facts  may  be  given  as 
proof  of  the  assertion.  It  is  well  known  that  cases  are  on  record,  in  which 
death  has  occurred  from  suppression  of  urine  following  the  simple  introduc- 
tion of  a  catheter,  the  /mf-mortem  examination  showing  a  condition  of  intense 
congestion  of  the  kidney.  Again,  patients  with  stone  in  the  l)ladder  occa- 
sionally die  from  acute  inflammation  of  the  kidney,  often  accompanied  by 
suppuration,  after  the  operation  of  lithotrity.  Cases  of  this  kind  have 
occurred  in  which  the  cystitis  was  not  increased  by  the  operation,  in  which 
the  decomposition  of  urine  remained  unchanged,  and  no  altered  circumstance 
existed,  except  the  mechanical  injury  of  the  passage  of  the  instrument,  to 
account  for  the  sudden  supervention  of  acute  nephritis.  In  these  cases  signs 
of  chronic  disease,  which  has  been  rendered  acute  by  the  additional  irritation, 
are  always  present.  Lastly,  a  few  cases  have  been  observed  at  University 
College  Hospital  after  operations  for  stricture,  with  the  view  of  ascertaining 
if  any  change  could  be  found  in  the  urine  as  the  direct  result  of  the  operation. 
In  three  cases  of  Holt's  dilatation,  the  urine  was  found  to  be  fi'ee  from  blood, 
or  to  contain  no  more  than  could  be  accounted  for  by  the  operation,  during 
the  first  hour  or  hour  and  a  half  after  the  operation,  and  then  to  become 
gradually  more  and  more  bloody  for  another  hour  or  hour  and  a  half,  and  after 
that  to  become  gradually  free  from  blood.  In  one  case  there  was  almost  total 
suppression  for  the  first  hour  and  a  half,  followed  by  very  bloody  urine.  lu 
one  case  of  internal  urethrotomy,  during  the  first  hour  the  urine  flowed  away 
in  great  quantities,  and  was  almost  free  from  blood.  For  the  next  six  hours 
it  was  passed  in  moderate  quantity,  and  was  very  darkly  tinged  with  blood. 
In  all  four  cases,  there  was  reason  to  believe  that  the  blood  came  from  the 
kidney.  It  occurred  after  the  haemorrhage  from  the  wound  would  have  ceased  ; 
it  was  uniformly  mixed  with  the  urine,  and  free  from  clots.  These  cases  are 
of  course  insufficient  in  number  for  any  conclusions  to  be  drawn  from  them  ; 
but,  as  far  as  they  go,  they  tend  to  show  that,  in  all  cases  of  operation  on  the 
urethra,  there  is  a  miniature  representation  of  that  intense  congestion  of  the 
kidney  which  is  found  in  cases  of  death  from  suppression  of  urine  after  simple 
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catlieterism.  Possibly  in  some  cases  the  dilatatiou  of  the  vessels  is  preceded 
by  a  contractiou  of  longer  or  shorter  duration,  giving  rise  to  the  suppression 
noted  above.  In  a  healthy  kidney  such  an  attack  of  acute  hyperssmia  soon 
passes  off  and  does  no  harm  ;  but,  supposing  the  kidney  to  be  already  diseased, 
the  subacute  condition  may  readily  become  acute  and  terminate  fatally. 
Repeated  attacks  of  such  hypereemia,  which  probably  result  from  the  irritation 
of  a  stone,  or  passing  urine  through  a  bad  stricture,  would  in  all  probability 
alone  be  sufficient  to  lead  to  a  chronic  interstitial  change  in  the  kidney.  It 
is  a  matter  of  observation  that  fatal  affections  of  the  kidney  scarcely  ever 
result  from  operations  performed  on  the  penile  portion  of  the  urethra. 

3.  The  presence  of  Septic  Matter  in  the  Pelvis  of  the  Kidney. — 
This  plays  the  most  important  part  in  producing  the  final  acute  condition 
which  so  often  kills  the  patient.  In  the  first  place,  the  mere  presence  of  so 
irritating  a  substance  as  ammoniacal  urine  in  the  pelvis  of  a  kidney  already 
diseased  would  certainly  intensify  the  existing  inflammation.  It  seems 
probable,  however,  that  in  many  cases  the  septic  matter  thus  pent  up  at  some 
degree  of  pressure  (for  the  thick  mixture  of  mucus,  pus,  and  urine  cannot 
pass  the  valves  of  the  ureter,  already  somewhat  obstructed  by  the  swollen 
mucous  membrane  and  perhaps  by  a  hypertrophied  or  distended  bladder,  so 
readily  as  healthy  urine)  becomes  absorbed  by  the  lymphatics  of  the  kidney, 
and  thus  gives  rise  to  a  diffuse  intertubular  inflammation  rapidly  running  on 
to  suppuration.  This  would  account  for  the  pale  streaks  seen  running  in 
many  cases  parallel  to  the  straight  tubules  in  the  pyramids,  and  expanding 
in  the  cortex.  The  presence  of  the  micrococci  in  the  tubules  may  also  be 
taken  as  evidence  that  the  decomposition  of  the  urine  may  extend  far  into  the 
kidney  substance  from  the  pelvis.  Probably  this  condition  alone  is  sufficient 
to  account  for  many  cases  of  acute  suppurative  nephritis,  but  it  must  be 
remembered  that  suppuration  of  the  kidney  does  occur,  occasionally,  in  cases 
in  which  the  urine  in  the  pelvis  is  free  from  decomposition.  Geoi'ge  Johnson 
suggests  that  the  scattered  abscesses  may  occasionally  be  due  to  rupture  of  the 
tubules  and  local  extravasations  of  urine,  and  Goodhart  has  suggested  the 
possible  connexion  between  erysipelas  and  suppuration  of  the  kidney. 

The  most  important  observations  on  this  point  are,  however,  those  published 
by  J.  Lindsay  Steven.  He  confirmed  the  statement  of  Ludwig  that  the  super- 
ficial lymphatics  of  the  kidney  are  continuous  with  those  of  the  ureter,  and 
these  again  with  the  lymphatics  of  the  bladder.  By  forcibly  injecting  the 
ureter  the  coloured  fluid  can  be  made  to  pass  into  the  lymphatic  vessels  on  the 
surface  of  the  kidney,  and  to  a  certain  extent  into  the  intertubular  tissue  of 
the  cortex.  It  is  easy  to  understand,  therefore,  how  micro-organisms  and 
their  products  can  find  their  way  from  a  diseased  pelvis  or  ureter  to  the 
cortical  surface  of  the  kidney  without  passing  up  the  urinary  tubules,  and  also 
that  in  ulceration  of  the  mucous  membrane  from  septic  cystitis  a  similar 
extension  may  take  place  from  the  bladder  to  tlie  cortex  of  the  kidney  without 
the  mucous  membrane  being  seriously  implicated.  This  explains  those  cases 
in  which  multiple  abscesses  are  found  in  the  cortex  of  the  kidney  without  foul 
urine  being  present  in  the  ureter  and  pelvis.  Steven  confirmed  his  views  by 
demonstrating  the  micrococci  in  a  case  of  septic  cystitis  with  suppurating 
kidney,  in  the  superficial  lymphatics  of  the  bladder,  ureter,  and  in  the  capsule 
and  cortex  of  the  kidney. 

Symptoms  of  Kidney  Disease  in  Surgical  Affections  of  the  Genito- 
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Urinary  Organs. — Simple  dilatation  of  the  liidncij,  altliongh  a  condition 
seriously  endangering  the  success  of  any  operation  on  the  urinary  organs,  gives 
rise  to  remarkably  few  symptoms  ;  and  it  is  surprising  to  what  an  extent  the 
structure  of  the  kidney  may  be  damaged  by  chronic  interstitial  nephritis 
arising  from  this  cause  without  interfering  in  any  noticeable  degree  with  the 
patient's  health.  It  gives  rise  to  no  oedema,  no  marked  anaemia,  and  no 
alteration  in  the  function  of  the  skin.  The  most  characteristic  feature  is  pro- 
bably an  increase  in  the  quantity  of  urine,  with  a  diminution  in  the  specific 
gravity.  In  a  case  lately  in  University  College  Hospital,  the  patient  passed 
five  pints  of  urine  daily  with  a  specific  gravity  of  1U03  or  1004.  In  all  cases 
in  which  it  is  desirable  to  ascertain  the  condition  of  the  kidneys,  the  urine 
should  be  collected  for  the  whole  day,  and  the  specific  gravity  taken.  If  the 
quantity  be  large  and  the  specific  gravity  low,  chronic  interstitial  nephritis 
may  be  suspected.  The  quantity  of  albumen  is  always  small,  and  it  may  be 
absent  altogether.  At  most,  only  a  few  hyaline  casts  can  be  found,  and  often 
no  renal  epithelium.  The  excretion  of  urea  is  usually  in  sufficient  amount,  as 
the  quantity  of  urine  makes  up  for  the  low  specific  gravity.  If  the  primary 
disease  give  rise  to  much  pus  and  mucus,  or  to  a  little  blood,  the  difficulties  of 
diagnosis  are  greatly  increased,  and  reliance  must  then  be  jjlaced  solely  on  the 
quantity  and  specific  gravity,  and  even  these  may  prove  deceptive.  It  is  rarely 
possible  to  gain  much  information  by  feeling  the  kidney.  There  is  no  tender- 
ness, and  it  is  seldom  sufficiently  enlarged  for  the  Surgeon  to  form  any 
conclusion  as  to  its  condition. 

Subacute  interstitial  nephritis  gives  rise  to  more  evident  symptoms.  The 
patient  is  weak  and  languid,  and  slowly  but  steadily  emaciates.  He  loses  his 
appetite  and  has  occasional  attacks  of  nausea,  though  rarely  actual  vomiting. 
His  tongue  is  furred  and  has  a  tendency  to  become  dry,  and  occasionally 
there  is  thirst.  There  is  no  tenderness  over  the  kidney.  There  may  occa- 
sionally be  a  slight  feeling  of  chilliness,  seldom  actual  rigors.  The  temperature 
will  be  found  to  be  slightly  elevated,  especially  at  night  ;  and  for  this  reason, 
in  any  doubtful  case,  it  is  essential  to  obtain  the  evening  temperature,  as  in 
the  morning  it  may  fall  to  normal.  It  seldom  rises  above  101°  F.  The  urine 
is  abundant  and  usually  of  low  specific  gravity,  but  by  no  means  always  so. 
It  is  seldom  possible  to  find  casts  or  to  judge  of  the  amount  of  albumen,  as 
this  form  of  disease  usually  accompanies  bladder  affections,  which  fill  the  urine 
with  pus  or  mucus,  as  chronic  cystitis,  stone,  and  stricture.  At  most,  only  a 
few  renal  epithelium  cells  and  possibly  a  hyaline  cast  or  two  could  be  found. 
This  condition  may  last  for  weeks  or  even  months,  the  patient  gradually 
becoming  weaker  and  weaker,  until  he  is  carried  off  by  some  intercurrent 
disease,  or  dies  of  pure  exhaustion.  More  commonly,  however,  an  acute  attack 
supervenes  on  the  subacute,  either  spontaneously  or  as  the  result  of  some 
surgical  interference,  and,  rapidly  ending  in  suj^puration  of  the  kidney,  ter- 
minates fatally.  On  the  other  hand,  the  symptoms  often  gradually  subside,  the 
temperature  becomes  normal,  and  the  patient  gains  strength.  The  improve- 
ment usually  coincides  with  some  diminution  of  the  local  irritation  at  the 
primary  seat  of  disease,  such  as  results  from  rest  in  bed  in  a  case  of  stone,  or 
from  the  cleansing  of  a  foul  bladder.  As  the  symptoms  are  somewhat  indefinite, 
it  is  often  difficult  to  say  how  much  is  due  to  renal  mischief  and  how  much 
to  the  primary  affection  :  but  wherever  we  find  a  dry  tongue,  a  persistent 
nocturnal  elevation  of  temperature,  loss  of  appetite,  general  weakness  and 
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emaciation,  we  ought  to  make  every  attempt  to  get  rid  of  these  symptoms 
before  undertaking  any  serious  surgical  procedure,  such  as  the  treatment  of 
stricture,  lithotomy,  or  lithotrity,  the  irritation  of  which  might  start  the 
smouldering  inflammation  into  activity. 

Acute  inlcrstitial  and  supjmrative  nephritis  gives  rise  to  much  more  manifest 
symptoms,  often  supervening  on  those  just  described.  The  attack,  which 
is  often  induced  by  some  siirgicnl  procedure,  although  it  may  commence 
spontaneously,  begins  with  a  severe  rigor,  followed  by  profuse  sweating. 
The  temperature  may  rise  to  105°  F.  or  106°  F.  After  the  rigor  it  falls,  but 
remains  somewhat  above  normal.  The  rigors  and  sweating  may  be  repeated 
more  than  once.  The  tongue  rapidly  becomes  dry,  red,  and  fissured,  looking 
like  a  piece  of  broiled  ham,  and  sordes  accumulate  on  the  teeth.  There  is 
complete  loss  of  appetite,  with  rapid  emaciation  ;  nausea  is  almost  a  constant 
symptom,  and  actual  vomiting  is  common.  Diarrhoea  may  occur.  The 
patient  soon  sinks  into  a  heavy  drowsy  state,  often  with  contracted  pupils,  so 
that  the  condition  may  closely  resemble  that  of  opium  poisoning.  He  can  be 
roused  and  answers  rationally  if  spoken  to,  and  in  most  cases  complains  of 
little  pain  or  discomfort.  The  temperature  now  usually  falls,  sometimes  below 
normal,  and  the  skin  feels  cold  and  clammy.  In  this  form  there  is  usually 
some  tenderness  on  pressing  firmly  in  the  region  of  the  kidneys.  As  the  case 
progresses,  muttering  delirium  sets  in,  followed  by  more  complete  insensibility, 
but  it  rarely  reaches  a  condition  of  absolute  coma.  Convulsions  are  extremely 
rare.  There  is  no  oedema  at  any  time.  The  urine  varies  much.  It  usually 
becomes  more  or  less  bloody,  and  in  rare  cases  it  is  suppressed ;  much  more 
frequently  a  considerable  quantity  is  passed  up  to  the  time  of  death.  It 
is  usually  in  such  a  state  from  decomposition  and  the  presence  of  pus,  blood, 
and  mucus,  as  to  render  accurate  chemical  and  microscopical  investigation 
impossible.  Pus-cells  are  constantly  present,  but  whether  they  come  from  the 
kidney  or  the  bladder  in  any  particular  case  cannot  be  ascertained,  unless  they 
are  found,  as  in  rare  cases  they  are,  in  the  form  of  pus-casts.  In  some  anomalous 
cases,  diarrhoea  forms  a  very  prominent  symptom.  In  one  case  that  occurred 
in  University  College  Hospital,  the  stools  exactly  resembled  those  of  typhoid 
fever,  and  the  post-mortem  examination,  in  addition  to  suppuration  of  the 
kidney,  showed  ulceration  of  the  lower  part  of  the  small  intestine. 

The  duration  of  an  acute  attack  as  above  described,  when  terminating 
fatally,  varies  from  a  few  days  to  a  couple  of  weeks.  In  favourable  cases, 
even  after  very  marked  symptoms,  such  as  rigors,  dry  tongue,  vomiting,  and 
diarrhoea,  the  patient  may  slowly  recover.  The  immediate  cause  of  death 
seems  to  be  poisoning  by  absorption  of  the  septic  matter  from  the  kidney 
rather  than  urtemia.  Certainly  the  mode  of  death  differs  greatly  from  that 
of  acute  Bright's  disease,  the  profound  coma  and  convulsions  being  very 
rarely  present. 

The  Diagnosis  has  to  be  made  frompysemia,  peritonitis,  typhoid  fever,  and 
ague.  From  pycemia  the  diagnosis  is  somewhat  difficult,  the  most  important 
points  being  the  vomiting,  the  absence  of  secondary  abscesses,  the  drowsy 
state  into  which  the  patient  soon  falls,  and  the  fact  that  the  temperature  often 
remains  below  normal  for  days  before  death.  The  vomiting  and  extreme 
illness  may  resemble  the  low,  diffuse,  painless  form  of  peritonitis  sometimes  seen 
in  aff'ections  of  the  bladder,  but  the  vomiting  has  not  the  pumping  character 
of  that  in  peritonitis,  and  the  elevation  of  temperature  for  the  first  few  days 
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is  unlike  that  form  of  peritonitis  in  which  the  temperature  is  persistently 
low.  Suppurating'  kidney  can  resemble  tijplioid  fen-r  only  in  rare  cases,  and  the 
absence  of  spots,  together  with  the  temperature  will  usually  serve  to  distinguish 
them.  In  the  case  above  mentioned,  the  temperature 'was  below  normal  for 
three  weeks  before  death.  From  ague,  the  disease  is  diagnosed  by  the  absence 
of  the  complete  intermission  after  the  sweating  stage ;  but  it  must  always  be 
remembered  that  patients  who  have  suffered  from  ague  are  singularly  liable  to 
attacks  of  fever  after  any  operation  on  the  urinary  organs. 

Urethral  Fever  or  Ursemic  Fever. — This  term  has  been  somewhat  loosely 
used  to  signify  a  rigor  followed  by  sweating,  and  more  or  less  prolonged 
elevation  of  temperature,  consequent  on  some  operation  on  the  urinary  organs, 
or  possibly  arising  spontaneously.  It  will  be  seen  at  once  that  this  definition 
includes  acute  interstitial  nephritis,  as  above  described,  and  also  pyaemia. 
When  a  patient  has  been  said  to  have  died  of  "  urethral  fever,"  one  of  these 
two  conditions  has  invariably  been  found,  although  no  Surgeon  would  inten- 
tionally include  pyemia  under  urethral  fever.  It  is  probable  that  the  real 
nature  of  the  affection  is,  at  least  in  the  great  majority  of  cases,  a  disturbance 
of  the  circulation  in  the  kidney,  or  some  interference  with  its  function,  due  to 
reflex  irritation  from  the  passage  of  the  instrument,  as  before  described  in 
speaking  of  the  sources  of  irritation  to  the  kidney.  That  it  is  not  due  to 
absorption  of  urine  from  a  wound  in  the  urinary  passages,  is  evident  from  the 
fact  that  rigors  are  rare  after  lithotomy,  and  are  not  common  in  extravasation 
of  urine,  and  that  wounds  of  the  urethra  anterior  to  the  scrotum  scarcely  ever 
give  rise  to  them.  This  view  of  the  renal  origin  of  "  urethral  fever  "  is 
supported  by  Malherbe,  in  his  treatise  on  Urajmic  Fever,  as  he  has  called  it. 
It  is  difficult  to  obtain  direct  proof,  but  further  knowledge  might  be  gained  by 
carefully  examining  hour  by  hour  the  quantity  and  quality  of  the  urine 
secreted  after  any  urethral  or  vesical  operation,  and  at  the  same  time  accurately 
observing  the  changes  in  temperature,  even  when  a  rigor  does  not  occur.  Mal- 
herbe states  that  the  temperature  rises  in  almost  every  case  ;  and  in  one  of  the 
four  cases  of  stricture  before  mentioned  the  temperature  rose  to  1<)0*3°  F. 
three  hours  after  the  operation,  w'hen  the  urine  became  bloody.  It  fell  to 
y9"2°  F.  when  the  blood  disappeared  ;  but  three  hours  afterwards  a  little  more 
blood  showed  itself,  and  the  temperature  rose  to  100'3°  F. 

Sir  Andrew  Clark  suggested  the  quaint  name  of  "  catheter  fever,"  for 
those  cases  in  which,  shortly  after  the  commencement  of  the  habitual  use  of 
a  catheter,  obscure  febrile  symptoms  set  in  gradually,  terminating  frequently 
in  death.  The  symptoms  most  commonly  develop  about  a  week  after  habitual 
catheterism  has  been  commenced,  and  almost  invariably  in  those  cases  in  which 
it  is  rendered  necessary  by  enlargement  of  the  prostate  or  atony  of  the  bladder 
with  partial  retention  of  urine.  With  the  ordinary  symptoms  of  febrile  dis- 
turbance there  is  a  diminution  of  the  specific  gravity  of  the  urine  and  in  the 
amount  of  solids  excreted  by  the  kidney.  There  are  at  the  same  time  but 
moderate  symptoms  of  cystitis.  The  symptoms  may  gradually  pass  oft",  or  the 
patient  may  die  exhausted  at  the  end  of  three  or  four  weeks.  At  thejfosi- 
morton  examination  it  is  said  that  the  kidneys  are  found  perfectly  healthy, 
and  no  definite  organic  change  is  present  to  account  for  death.  Clark  was 
inclined  to  attribute  the  fever  to  repeated  disturbance  of  the  nervous  system 
by  the  passage  of  the  instrument.  Further  investigations  concerning  this 
subject  are  needed,  and  it  remains  to  be  seen  how  many  cases  will  be  left  to 


1004    SECONDARY  DISEASES   OF  THE  URINARY  ORGANS. 


be  included  under  the  name  of  "  catheter  fever  "  after  the  ehinination  of 
chronic  septicgemia  and  ^Jytemia,  and  all  cases  of  chronic  or  subacute  inter- 
stitial inflammation  aggravated  by  the  reflex  irritation  of  the  j^assage  of 
instruments. 

The  Prognosis  in  acute  affections  of  the  kidney,  secondai-y  to  bladder 
disease,  is  always  grave  ;  but  even  the  most  unpromising  cases  may  recover. 
Vomiting,  delirium,  partial  insensibility,  and  a  very  dry  tongue,  are  all  bad 
signs.  A  marked  diminution  of  the  quantity,  and  much  blood  in  the  urine, 
are  unfavourable  symptoms. 

Treatment. — Prevention  is  of  course  first  to  be  aimed  at.  No  patient 
should  therefore  be  submitted  to  an  operation  on  the  urinary  organs,  except 
in  cases  of  necessity,  without  a  careful  examination  of  the  whole  day's  urine 
as  to  specific  gravity,  the  presence  and  quantity  of  albumen,  and  the  micro- 
scopic appearances.  If  possible,  the  temperature  should  be  observed  night 
and  morning  for  two  or  three  days.  If  any  suspicion  arise  as  to  the  condition 
of  the  kidneys,  that  operation  should  be  selected,  when  practicable,  which 
gives  rise  to  least  irritation.  Soft  instruments  should  be  employed  instead  of 
metal,  and  a  sufficient  interval  allowed  between  their  use.  Above  all,  any 
treatment  calculated  to  cause  cystitis,  or  to  give  rise  to  decomposition  of  the 
urine,  should  be  avoided.  As  there  can  be  no  doubt  that  the  causes  of 
decomposition  are  often  introduced  into  the  bladder  by  catheters  or  other 
instruments,  these  should  be  kept  scrupulously  clean  and  be  washed  before  and 
after  use  in  carbolic  lotion  (1  in  40)  ;  they  should  be  greased  with  carbolic 
acid  and  oil  (1  to  10).  If  decomposition  already  exist  in  the  urine,  it  should 
if  possible  be  arrested  by  washing  out  the  bladder  with  some  antiseptic,  for 
which  purpose  quinine  and  diluted  sulphuric  acid,  in  the  proportion  of  gr.  ij. 
and  m.  ij.  to  an  ounce  of  water  will  be  found  very  efficacious  ;  or,  better  still, 
10  grains  of  iodoform  to  4  ounces  of  water,  and  5SS.  of  mucilage.  If  the 
cause  of  the  renal  mischief  be  stricture  of  the  urethra  or  stone,  some  operation 
must  of  course  be  undertaken  ;  but  if  the  temperature  be  elevated,  or  there  be 
other  signs  of  renal  disease,  it  should  be  delayed  until  an  attempt  has  been 
made  by  rest  and  other  remedies  to  bring  the  kidneys  into  a  healthy  state. 
If  after  a  few  days  no  improvement  be  seen,  and  it  seem  probable  that  the 
disease  is  kept  up  by  the  presence  of  the  stone  or  stricture,  further  delay  is 
useless  ;  and,  choosing  the  least  severe  and  irritating  procedure,  the  Surgeon 
must  operate  at  once. 

The  treatment  of  well-marked  interstitial  nephritis  is  extremely  misatisfac- 
tory.  If  there  be  any  tenderness  in  the  loins,  diy  cupping  may  be  of  service. 
The  bowels  should  be  well  acted  on  by  purgatives,  and  the  skin  by  hot-air 
baths,  to  relieve  the  kidneys  as  much  as  possible.  Heroic  operations  under- 
taken during  acute  nephritis  in  the  hope  of  removing  the  cause,  are  almost 
always,  if  not  invariably,  fatal.  Quinine  and  opium  have  been  recommended 
for  the  prevention  of  the  rigors  that  frequently  follow  catheterism  or  other 
operations  on  the  urinary  organs.  Opium  is  probably  of  service,  but  must  be 
given  with  great  caution  if  any  symptoms  of  urtemic  poisoning  exist  ;  but 
quinine  has  not,  according  to  most  who  have  tried  it,  proved  of  any  use.  A 
pure  milk  diet  will  usually  be  found  the  best  in  all  cases  if  the  patient  can 
take  it  ;  stimulation  must  be  regulated  on  general  principles. 

Pyaemia  and  Septiceemia  in  Diseases  of  the  Urinary  Organs. — 
These  conditions  are  not  uncommonly  the  cause  of  death  after  operations 
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on  the  urinary  passages.  Their  general  symptoms  and  pathology  have  already 
been  fully  described  ;  but  a  few  words  on  the  peculiarities  they  manifest 
when  secondary  to  affections  of  the  urinary  organs  may  not  be  out  of  place 
here. 

Pyeemia  may  assume  the  ordinary  rapid  course  of  embolic  pyt^mia,  with 
secondary  abscesses  in  the  viscera  ;  but  this  is  not  of  very  frequent  occur- 
rence. Should  it  occur,  softening  thrombi  will  usually  be  found  in  the 
prostatic  plexus  or  in  the  vesical  branches  of  the  internal  iliac  vein.  More 
commonly  visceral  abscesses  are  wanting,  the  secondary  seats  of  suppuration 
being  most  frequently  the  joints  and  subcutaneous  tissue.  In  such  cases  the 
prognosis,  though  bad,  is  not  hopeless,  as  the  disease  may  assume  a  chronic 
form,  and  the  patieut  may  recover  after  long  suffering,  possibly,  with  one  or 
more  joints  stiffened. 

Septicasmia  may  appear  under  the  forms  of  septic  poisoning  and  septic 
infection.  Poisoning  from  the  absorption  of  the  chemical  products  of  putre- 
faction is  probably  the  inimediate  cause  of  death  in  many  of  those  cases  in 
which  the  bladder,  ureters,  and  pelves  of  the  kidneys  are  filled  with  foul 
decomposing  urine  and  mucus.  The  symptoms  present  nothing  peculiar. 
Septic  infection  may  be  assumed  to  be  the  cause  of  death  in  those  cases  in 
which  there  is  febrile  disturbance  of  varying  severity,  preceded  or  not  by  a 
rigor,  and  ending  in  death  from  exhaustion  in  a  period  of  from  a  few  days  to 
a  fortnight  or  three  weeks,  and  in  which  at  the  poai-morfem  examination  a 
definite  source  of  infection  can  be  found,  without  the  presence  of  such  an 
accumulation  of  putrid  matter  in  the  urinary  tract  as  to  render  mere  septic 
poisoning  probable,  and  without  evident  fatal  disease  of  the  kidney.  Such 
cases  are  not  uncommonly  met  with,  especially  after  operations  on  the  urethra, 
and  less  frequently  after  those  affecting  the  bladder.  In  one  case  in  University 
College  Hospital  the  source  of  infection  was  a  slight  injury  from  the  point  of 
a  catheter  to  a  prominent  ridge  of  a  fasciculated  bladder.  In  these  cases  the 
wound  is  found  to  be  covered  with  an  adherent  grey  layer,  closely  resembling 
the  false  membrane  of  diphtheria.  A  section  carried  through  this,  and  the 
parts  beneath,  shows  that  the  membranous  layer  is  composed  of  a  coagulated 
fibrinous  exudation,  everywhere  crowded  with  micrococci.  The  submucous 
tissue  and  the  parts  beyond,  show  the  ordinary  appearances  of  inflammation, 
and  in  many  cases  the  micrococci  can  be  recognized  invading  the  affected 
tissues.  In  some  cases  further  investigation  shows  the  nearest  lymphatic 
glands  to  be  swollen,  and  micrococci  may  be  found  forming  colonies  in  their 
substance.  Under  these  circumstances  there  is  strong  reason  to  believe  that 
the  diseased  spot  has  been  the  source  of  the  mischief,  and  that  some  infective 
material  has  found  admission  from  it,  and  by  infecting  the  whole  system  has 
been  the  cause  of  death.  The  relation  of  these  cases  to  the  chronic  form  of 
pyosmia  is  very  close  ;  possibly,  the  two  conditions  are  identical,  the  presence 
or  absence  of  secondary  abscesses  being  merely  an  accidental  variation.  The 
chief  peculiai'ity  of  the  condition  is  that,  although  there  seems  good  evidence 
of  a  general  infective  process,  it  tends  to  run  a  somewhat  chronic  course, 
sometimes  lasting  for  weeks  before  terminating  fatally,  and,  probably,  in  many 
cases  ending  in  recovery. 
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DISEASES  OF  THE  KIDNEY. 

Until  withia  recent  years,  although  some  doubtful  cases  of  removal  of 
renal  calculi  by  operation  had  been  recorded,  but  few  affections  of  the  kidney 
were  considered  within  the  reach  of  surgical  interference.  Eenal  abscesses, 
when  distinctly  poiuting  in  the  loin  were  opened,  and  calculi  had  in  excep- 
tional cases  been  discharged  from  the  opening  then  made  ;  but  until  Simon 
of  Heidelberg,  in  1869,  successfully  removed  the  kidney,  no  definite  operations 
were  systematically  undertaken  on  that  organ. 

At  the  present  time  the  following  distinct  operations  are  performed  on  the 
kidney  : — 1.  Aspiration.  2.  Nephrotomy,  or  incision  of  the  kidney.  3. 
Nephro-lithotomy,  or  removal  of  a  stone  from  an  otherwise  healthy  kidney. 
4.  Nephrectomy,  or  complete  rem.oval  of  the  kidney.  5.  Nephrorrhaphy,  or 
fixing  a  movable  kidney  in  the  loin. 

The  various  morbid  conditions  of  the  kidney  for  which  operative  inter- 
ference is  required  are  fully  described  in  works  on  Medicine.  A  brief 
description  only  Avill  be  given  of  them  here,  having  reference  especially  to 
such  points  as  concern  the  diagnosis  of  the  diseases  and  influence  the  Surgeon 
in  his  decision  regarding  the  advisability  of  undertaking  operations  for  their 
relief. 

STONE    IN    THE  KIDNEY. 

Deposits  of  uric  acid  and  oxalate  of  lime  frequently  take  place  in  the  kidney. 
In  the  great  majority  of  cases  the  calculous  matter  passes  down  into  the 
bladder,  either  in  fine  particles,  when  it  is  commonly  spoken  of  as  gravel,  or 
in  larger  masses,  when  it  is  termed  a  renal  calculus.  In  many  cases,  how- 
ever, the  stone  remains  in  the  kidney,  and  may  occasion  various  changes  in 
the  organ.  Sometimes  the  calculus  occupies  one  of  the  calyces  and  may  lie 
firmly  encapsuled  in  the  kidney  substance,  which  in  every  other  respect 
appears  perfectly  normal.  la  other  cases  a  large  branched  calculus  occupying 
the  pelvis  and  calyces  is  firmly  embraced  by  the  remains  of  the  kidney  sub- 
stance, which  is  atrophied  and  indurated  as  the  result  of  chronic  inflammation. 
A  common  effect  of  the  lodgment  of  a  calculus  in  the  kidney,  especially  if  it 
■be  movable  in  the  pelvis,  is  the  production  of  Calculous  pyelitis,  with  a 
gradually  increasing  formation  of  pus  which  escapes  by  the  ureter.  Before 
long,  the  ureter,  partly  obstructed  by  the  stone,  becomes  insufficient  to  drain 
away  the  secretion  of  the  kidney,  or  the  pus  which  is  constantly  discharged 
by  the  inflamed  pelvis,  and  Hydronephrosis  (p.  J  017),  or  Pyonephrosis 
(p.  1017),  is  the  result.  The  kidney  gradually  becomes  enlarged,  and  the 
sweUing  assumes  the  ordinary  form  of  a  renal  tumour,  subsequently  to  be 
described.  The  pelvis  becomes  dilated,  the  calyces  enlarged,  the  pyramids 
destroyed,  and  at  last  the  kidney  may  be  reduced  to  a  multilocular  sac,  the 
walls  of  which  are  composed  of  the  thinned  cortex  surrounded  by  the  thickened 
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capsule  and  the  indurated  perinepliritic  fat  (Fio;.  SS-t).  Fluctuation  is  often 
distinctly  perceptible.  If  the  disease  be  allowed  to  progress  unrestrained  by 
treatment,  the  dilated  pelvis  or  the  thickened  cortex  may  give  way,  and  a 
Ferinephritic  Abscess  form.  The  pus  then  gradually  points  towards  the 
surface  in  the  loin,  but  before  doing  so  it  may  extend  widely,  from  the  iliac 
fossa  to  below  the  ribs.    In  other  cases  rupture  into  the  colon  may  take  place. 

Symptoms. — The  passage  of  a  calculus  along  the  ureter,  if  it  be  of  sufficient 
size  to  offer  resistance,  is  accompanied  by  the  symptoms  of  Renal  Colic. 
There  is  intense  paroxysmal  pain  which  shoots  from  the  loin  downwards  to 
the  groin,  and  usually  into  the  spermatic  cord  and  testicle  of  the  same  side. 
In  many  cases  it  radiates  into  the  inner  side  of  the  upper  part  of  the  thigh  of 
the  same  side.    There  is  retrac- 
tion of  the  testicle  and  sometimes 
much  nausea  or  actual  vomiting, 
and  faintness  with  profuse  sweat- 
ing.   During  the  attack  there  is 
irritabiHty  of  the  bladder,  and 
blood  is  often  present  in  the 
urine.    Sudden  relief  is  experi- 
enced as  the  stone  enters  the 
bladder.     The   stone  may  be 
passed  by  the  urethra  often  with 
considerable  pain  and  irritation. 
The  symptoms  due  to  the  presence 
of  a  calculus  in  the  kidney  vary 
greatly,  and  stones  of  consider- 
able size,  which  were  altogether 
unsuspected  during  life,  are  some- 
times  found  post  mortem.  In 
cases  of   renal  calculus  unac- 
companied by  suppuration  the 
two  most  important  symptoms  are 
pain  and  hjematuria.    The  pain  is  usually  referred  to  the  loin,  but  occasionally 
it  radiates  downwards  in  the  line  of  the  ureter  or  to  the  testicle,  and  in  some  cases 
repeated  attacks  of  renal  colic  result  from  the  entry  of  the  calculus  into  the  upper 
end  of  the  ureter.   The  pain  may  extend  to  the  thigh  and  may  even  be  referred 
to  the  leg  or  to  the  sole  of  tlie  foot.    The  pain  is  sickening  in  character  and 
variable  in  intensity.    It  is  in  most  cases  distinctly  aggravated  by  movement. 
In  some  cases  walking  gives  most  uneasiness,  apparently  from  the  movement  of 
the  muscles  upon  which  the  kidney  lies.  In  other  cases  walking  causes  but  little 
pain,  while  jolting  of  any  kind  causes  intense  suffering.    In  other  cases  any 
kind  of  movement  is  almost  unbearable.    In  very  rare  instances  the  pain  has 
been  referred  to  the  kidney  of  the  opposite  side.    There  may  be  acute  tender- 
ness on  pressure  over  the  affected  kidney  ;  but  in  this  stage  of  the  disease  no 
enlargement  is  to  be  recognized.    Frequency  of  micturition  may  or  may  not 
be  present.    In  some  cases  it  forms  one  of  the  most  prominent  symptoms,  so 
much  so  that  the  case  may  be  mistaken  for  one  of  disease  of  the  bladder.  The 
urine  almost  always  contains  a  trace  of  blood  to  be  recognized  by  the  micro- 
scope, and  occasional  attacks  of  profuse  hjematuria  are  common,  most  fre- 
quently brought  on  by  violent  movement.    In  the  early  stages  pus  is  absent. 


Fig.  834. — Kirlney  removed  for  Calculous  Pyelitis. 
The  figures  point  to  six  separate  calculi. 
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or  only  a  few  corpuscles  can  be  found.  Cubical  cells  are  said  to  occur  similar 
to  those  forming  the  superficial  layers  of  the  epithelium  lining  the  pelvis  of 
the  kidney,  but  these  are  not  sufficiently  definite  for  any  conclusion  to  be  drawn 
from  them,  as  similar  cells  maybe  derived  from  other  parts  of  the  urinary  tract. 

When  calculous  pyelitis  results,  the  same  symptoms  as  above  described 
persist,  but  the  pain  is  more  constant,  though  often  less  acute.  There  may 
be  great  frequency  of  micturition.  The  urine,  which  remains  acid,  contains 
a  gradually  increasing  amount  of  pus,  reaching  sometimes  to  many  ounces 
daily.  If  the  several  quantities  of  urine  passed  during  the  day  be  collected, 
it  may  be  found  that  the  pus  is  variable  in  quantity,  and  may  even  disappear 
for  a  few  hours,  or  even  days,  its  reappearance  being  accompanied  by  some 
relief  of  the  pains  in  the  loin.  Intermittent  pus  in  acid  urine  may  be  regarded, 
as  Rayer  pointed  out,  as  undoubted  evidence  of  pyelitis  affecting  one  kidney 
only.  The  symptoms  of  calculous  hydronephrosis  and  pyonephrosis  will  be 
considered  later. 

Diagnosis. — It  is  impossible  to  enter  in  detail  into  a  consideration  of  the 
many  different  conditions  which  may  simulate,  or  be  simulated  by  the  symp- 
toms of  renal  calculus.  That  the  subject  is  one  of  much  importance  to  the 
Surgeon  is  best  shown  by  the  fact,  which  will  again  be  referred  to,  that  in  a 
considerable  number  of  cases  operation  has  been  undertaken  for  the  removal 
of  a  suspected  renal  calculus  which  has  been  found  not  to  exist. 

Certain  ahiormcd  conditions  of  the  urine,  especially  a  high  degree  of  acidity 
with  an  excess  of  uric  acid  or  the  presence  of  crystals  of  oxalate  of  lime,  may 
occasion  symptoms  closely  resembling  those  of  renal  calculus  ;  for  this  reason, 
before  undertaking  an  operation  for  the  removal  of  a  suspected  renal  calculus, 
it  is  generally  wise  to  submit  the  patient  to  a  course  of  medical  treatment. 
Among  other  affections  of  the  Icichmj  which  may  occasion  symptoms  resembling 
those  of  stone  are  certain  tumours,  tuberculous  disease,  movable  kidney,  inter- 
stitial nephritis,  neuralgia,  and  in  rare  instances,  the  effects  of  an  injury. 
Most  of  these  conditions  will  be  considered  subsequently.  West  and  Bowlby 
have  published  cases  of  granular  kidney  in  which  htematuria  was  a  marked 
symptom  ;  the  most  important  features  of  these  cases  are  the  low  specific 
gravity  of  the  urine  and  the  general  condition  of  the  arterial  system.  Simple 
neuralgia  of  the  kidney  is  the  only  explanation  forthcoming  of  some  cases  of 
renal  pain  in  which  operation  exposes  an  apparently  healthy  organ.  In  con- 
nexion with  injury  it  must  be  remembered  that  a  stone  may  in  this  way  be 
displaced,  and  so  for  the  first  time  give  rise  to  symptoms,  but  apart  from  this, 
Morris  suggests  that  a  neuralgic  condition  may  be  set  up  by  the  scarring  in 
or  around  the  kidney  due  to  a  laceration.  Many  affections  of  other  abdominal 
viscera  may  simulate  the  symptoms  of  renal  calculus  ;  among  these  may  be 
mentioned  gall-stones,  ulcer  of  the  stomach  or  duodenum,  and  typhlitis.  On 
the  other  hand  it  must  be  remembered,  as  Godlee  has  shown,  that  repeated 
attacks  of  intestinal  colic,  accompanied  by  nausea,  may  be  the  most  marked 
symptom,  of  stone  in  the  kidney.  The  pain  of  spinal  caries  may  resemble 
that  of  renal  calculus,  and  Wright  of  ]\Ianchester  has  recorded  a  case  in  which 
testicular  pain,  increased  frequency  of  micturition  and  nausea  were  pi'obably 
caused  by  the  pressure  of  a  small  abscess  upon  the  kidney  itself.  Lastly,  it 
has  already  been  mentioned  that  irritability  of  the  bladder  may  be  so  marked 
a  symptom  that  the  case  may  be  mistaken  for  one  of  vesical  disease,  especially 
calculus. 
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Treatment. — During  the  descent  of  a  renal  calculus,  which  always  occupies 
many  hours,  and  perhaps  some  days,  the  patient  should  have  full  doses  of 
opium,  drink  bland  diluents  freely,  be  put  into  a  warm  hip-bath,  and  have  hot 
fomentations  or  mustard  poultices  applied  to  the  loin  ;  the  bowels  should  also 
be  thoroughly  emptied  by  enemata.  Should  the  pain  be  very  intense  the 
administration  of  chloroform  may  be  necessary,  and  whilst  the  patient  is  under 
the  influence  of  the  auEesthetic  the  abdomen  may  be  thoroughly  manipulated 
along  the  course  of  the  ureter.  It  is  well  to  bear  in  mind  that  a  train  of 
symptoms  somewhat  similar  to  that  induced  by  the  descent  of  the  calculus 
may  be  excited  by  some  forms  of  irritation  or  flatulent  distension  of  the 
CEecum  and  descending  colon,  which  will  require  appropriate  treatment. 

Should  the  stone  fail  to  descend,  and  give  rise  to  the  train  of  symjjtoms  just 
described,  medical  treatment  may  be  of  much  use.  An  attempt  may  be  made 
to  dissolve  the  stone  by  the  administration  of  doses  of  potash  or  lithia  sufficient 
to  keep  the  urine  persistently  alkaline.  At  the  same  time  the  diet  must  be 
strictly  regulated  on  the  principles  laid  down  in  the  Chapter  on  Urinary 
Calculi.  The  patient  must  use  distilled  water  only  for  drinking  purposes.  By 
this  treatment  the  stone  appears  in  some  cases  to  have  been  dissolved  suffi- 
ciently to  allow  of  its  passage  by  the  ureter.  If  the  patient's  circumstances 
allow  of  it,  several  months'  rest  in  the  recumbent  position  may  be  tried,  as 
under  this  treatment  the  calculus  may  become  encysted  and  fixed  in  one  calyx, 
and  cease  to  cause  trouble.  If  these  means  fail,  the  question  arises  of  per- 
forming the  operation  to  which  the  term  "  nephro-lithotomy  "  has  been  applied 
by  H.  Morris,  who  was  the  first  to  undertake  it.  This  operation,  which  consists 
in  the  removal  of  a  stone  from  an  otherwise  healthy  kidney,  iiiusfc  be  clearly 
distinguished  from  simple  incision  of  the  kidney  or  "  nephrotomy,"  undertaken 
in  the  later  stages  when  the  kidney  is  distended  with  pus  or  urine.  It  must 
not  be  assumed,  however,  that  every  case  of  renal  calculus  is  one  suitable  for 
operation.  The  conditions  justifying  surgical  interference  are  the  following:  — 
1.  The  disease  must  have  lasted  sufficiently  long  to  make  it  certain  that  there 
is  no  hope  of  natural  cure  by  spontaneous  expulsion.  2.  The  inconvenience 
caused  must  be  such  that  it  seriously  interferes  with  the  patient's  enjoyment 
of  life.  8.  Medical  treatment  must  have  been  fairly  tried  and  have  failed.  4. 
The  patient  must  not  be  passing  gravel  habitually,  as  it  is  evident  that  under 
these  conditions  a  fresh  stone  would  probably  form  in  the  injured  kidney,  and 
lodge  there  after  the  operation.  5.  The  symptoms  must  be  distinctly  unilateral. 
G.  The  patient  must  be  otherwise  in  good  health,  not  too  old,  and  especially 
not  too  fat.  7.  Lastly,  if  in  spite  of  treatment  the  symptoms  of  pyelitis 
come  on,  especially  a  steadily  increasing  amount  of  pus  in  the  urine,  the 
operation  may  be  undertaken  in  the  hope  of  saving  the  kidney  and  oF 
preventing  the  occurrence  of  pyonephrosis,  provided  that  other  conditions 
are  favourable. 

Nephro-lithotomy  was  first  performed  by  Henry  Morris  in  1880.  Three 
incisions  have  been  recommended  for  exposing  the  kidney  in  the  loin  :  a  ver- 
tical incision  immediately  external  to  the  edge  of  the  quadratus  lumborum;  a 
long  oblique;  and  a  transverse,  or  nearly  transverse,  incision.  Of  these  the 
last  is  preferable,  as  being  accompanied  by  less  hajmorrhage,  and  more  fully 
exposing  the  kidney.  It  is  best  made  slightly  obliquely,  commencing  imme- 
diately below  the  free  extremity  of  the  last  rib,  and  passing  backwards  to  the 
edge  of  the  erector  spina;.    It  must  not  be  made  parallel  to  the  rib,  but 
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slightly  less  obliquely,  so  that  its  posterior  end  is  from  three-quarters  of  an 
inch  to  an  inch  below  the  rib.  This  is  necessary  to  avoid  the  risk  of  wounding 
the  pleura,  which  often  extends  below  the  last  rib  posteriorly  for  from  half  to 
three-quarters  of  an  inch.  This  incision  may  be  enlarged  forwards  if  necessary, 
care  being  taken  to  avoid  wounding  the  peritoneum  ;  but  should  more  room 
be  required  for  any  purpose,  it  is  best  obtained  by  cutting  from  the  first 
incision  downwards  towards  the  crest  of  the  ilium,  parallel  to  the  outer  border 
of  the  quadratus  lumborum.  The  position  of  the  patient  and  the  early  stages 
of  the  operation  are  the  same  as  those  of  colotomy,  except  that  the  incision 
is  placed  higher  up  ;  for  the  anatomy  of  the  parts  cut  through  the  reader  is 
referred  to  the  description  of  that  operation  (p.  921).  The  fat  about  the  kidney 
being  reached,  the  wound  must  be  held  forcibly  open  by  copper  spatulas,  while 
an  assistant  pushes  the  kidney  towards  the  wound  by  pressing  on  the  abdomen. 
The  fat  is  then  torn  through  with  fingers  or  forceps,  keeping  to  the  back  part 
of  the  wound  close  to  the  quadratus.  If  the  fat  is  much  indurated  by  chronic 
perinephritis,  considerable  difficulty  may  be  found  in  exposing  the  capsule  of 
the  kidney,  but  in  a  case  suitable  for  nephro-lithotomy,  in  which  the  Iddney  is 
healthy,  no  difficulty  is  found  in  so  doing.  The  sense  of  resistance  offered  by 
the  solid  mass  of  the  kidney  will  serve  as  a  guide  to  the  direction  in  which  it 
is  to  be  sought.  This  part  of  the  operation  is  accompanied  by  little  or  no 
bleeding.  The  kidney,  being  exposed  fully,  should  now  be  methodically  punc- 
tured with  a  smooth  round  needle.  A  common  darning-needle  held  in  a  pair 
of  torsion-forceps  answers  the  purpose  admirably.  A  piece  of  carbolized  silk 
may  be  passed  through  the  eye  and  tied  round  the  forceps  to  prevent  the  needle 
from  accidentally  slipping  out.  If,  after  a  methodical  examination  carried  out 
over  the  whole  kidney,  nothing  is  felt, the  forefingers  maybe  passed  before  and 
behind  it,  and  the  kidney  pressed  between  them  and  the  pelvis  and  upper  end 
of  the  ureter  examined. 

Supposing  a  stone  has  not  been  detected  by  these  methods,  the  Surgeon 
should  proceed  to  incise  the  kidney,  in  order  that  he  may  explore  its  interior. 
A  narrow  scalpel  is  passed  through  the  kidney  substance  at  its  convex  border 
in  the  direction  of  the  i^elvis,  and  this  puncture  is  sufficiently  dilated  with 
sinus  or  polypus-forceps  to  allow  the  introduction  of  the  finger.  The  incision 
is  usually  followed  by  a  profuse  gush  of  blood,  which  is  at  first  very  alarming, 
but  the  pressure  of  a  sponge  for  a  few  minutes  arrests  it.  The  pelvis  is  now 
carefully  explored  with  the  finger,  and  with  a  small  bladder-sound  which  is 
passed  into  the  different  calyces  and  into  the  upper  end  of  the  ureter.  Before 
proceeding  to  puncture  or  incise  the  kidney,  Morris  turns  the  organ  out  on  to 
the  surface  of  the  loin,  and  is  thus  able  to  examine  it  thoroughly  by 
sight  as  well  as  by  touch. 

The  stone  is  removed  through  the  incision  by  which  it  was  detected,  or  if 
the  stone  was  found  with  the  needle,  by  passing  a  scalpel  down  to  it  before 
the  needle  is  removed.  The  finger  is  inserted,  and  the  stone  may  perhaps  be 
hooked  out  by  it ;  but  if  this  cannot  be  done,  a  pair  of  forceps  must  be 
applied,  guided  by  the  finger.  It  is  better  in  all  cases  to  cut  through  the 
cortex,  and  not  to  try  to  open  the  pelvis.  Wounds  of  the  kidney  substance 
heal  readily,  but  those  of  the  pelvis  are  apt  to  leave  a  fistula.  The  stone 
having  been  removed  and  all  bleeding  arrested  by  temporary  pressure  on  the 
kidney  with  a  sponge,  the  external  wound  may  be  closed  by  sutures,  leaving 
an  opening  at  its  middle  for  a  drainage-tube,  which  should  reach  the  kidney 
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out  not  enter  it.  The  urine  will  probably  flow  from  the  wound  for  some  days 
or  weeks,  but  in  several  of  the  recorded  cases  rapid  healing  has  taken  place. 
One  of  the  most  extraordinary  is  that  recorded  by  Bennett  May,  in  which 
he  removed  a  stone  weighing  one  ounce,  and  of  extremely  irregular  form, 
the  wound  completely  healing  in  five  weeks.  The  dressing  should  be 
strictly  antiseptic,  and  while  the  urine  is  escaping,  it  must  be  changed  twice 
a  day. 

It  has  already  been  said  that  the  profuse  hEemorrhage  which  as  a  rule 
follows  incision  of  the  kidney,  usually  quickly  ceases  with  pressure.  In  some 
instances,  however,  it  has  been  found  necessary  to  plug  the  wound  with  strips 
of  gauze,  or  to  pass  a  ligature  deeply  through  the  kidney  substance,  as 
suggested  by  Arbuthnot  Lane,  and  thus  close  the  part  of  the  wound  con- 
taining the  bleeding  vessel.  Nephrectomy  is  a  last  resource.  Godlee  has 
recorded  a  case  in  which  the  htemorrhage  which  occurred  during  the 
extraction  of  a  large  calculus,  and  had  been  arrested  by  plugging,  recurred 
and  proved  fatal  about  an  hour  after  the  operation. 

No  better  proof  can  be  given  of  the  difficulties  attending  the  diagnosis  of 
renal  calculus  than  a  consideration  of  the  large  number  of  cases  in  which  the 
kidney  has  been  explored  for  stone  unsuccessfully  by  operators  skilled  in  this 
department  of  Surgery.  Morris  has  recorded  no  fewer  than  28  cases  occurring 
in  his  own  practice.  He  classifies  the  conditions  actually  present  as  follows  : 
Tuberculous  pyonephritis  in  2  cases  ;  abscess  of  the  kidney  in  .5  cases ;  effects  of 
former  perinephritis  due  to  injury  in  4  cases  ;  movable  kidney  in  2  cases  ; 
abscess  of  prostate  in  1  case  ;  calculus  in  lower  end  of  ureter  in  2  cases  ;  effects 
of  former  passage  of  a  calculus  in  2  cases  ;  disease  in  neighbouring  organs, 
such  as  caecum  and  stomach,  in  2  cases  ;  spinal  disease  with  perinephritic 
suppuration  in  1  case  ;  undetected  renal  calculus  in  2  cases  ;  no  sufficient 
cause  detected  in  2  cases.  Of  the  whole  series  of  28  cases  there  was  disease  in 
the  kidney  or  around  it  in  21  ;  complete  recovery  followed  operation  in 
14  cases. 

When  the  presence  of  a  renal  calculus  has  led  to  the  production  of  hydro- 
nephrosis or  pyonephrosis,  medical  treatment  is  useless,  and  early  surgical 
interference  gives  the  only  chance  of  cure.  The  treatment  consists  in  nephro- 
tomy— simple  incision  of  a  kidney  distended  with  pus  or  urine.  The  removal 
of  a  stone  under  these  circumstances  is,  as  Morris  points  out,  a  very  different 
operation  from  nephro-lithotomy,  and  should  certainly  be  distinguished  by 
another  name,  otherwise  great  confusion  miist  arise  in  our  statistical  records. 
Nephrotomy  is  performed  through  an  incision  in  the  same  position  as  that 
employed  in  nephro-lithotomy,  but  it  need  not  be  so  extensive,  as  no  exploration 
of  the  surface  of  the  kidney  is  required. 

The  surface  of  the  enlarged  kidney  being  exposed,  it  must  be  punctured 
with  a  broad-bladed  scalpel,  and  the  finger  inserted  at  the  puncture  before  the 
fluid  escapes.  In  this  way  the  dilated  calyces  are  easily  examined,  and  should 
a  stone  be  present  it  may  be  removed.  After  the  operation  a  large  drainage- 
tube  is  inserted,  reaching  well  into  the  pelvis  of  the  kidney  ;  this  must 
gradually  be  shortened  as  the  cavity  closes.  Nephrectomy,  or  excision  of  the 
kidney,  has  frequently  been  performed  with  success  for  calculous  pyonephrosis, 
most  commonly  for  the  cure  of  a  fistula  resulting  from  nephrotomy  and 
drainage.  Indeed,  these  simpler  means  so  frequently  fail  that  some  Surgeons 
are  of  opinion  that  it  is,  as  a  rule,  advisable  to  resort  at  once  to  nephrectomy 
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ia  cases  of  calculous  pyonephrosis  if  the  other  conditions  are  favourable.  The 
operation  is  described  at  page  1020. 

Examination  of  the  Kidney  by  Abdominal  Section  has  been  advocated 
by  Knowsley  Thornton,  as  applicable  to  the  majority  of  cases  of  calculus,  or 
other  diseases  of  the  kidney,  on  the  following  grounds  :  First,  that  by  ab- 
dominal exploration  we  can  ascertain  certainly  whether  there  is  another 
kidney,  and  if  it  is  healthy  ;  secondly,  the  presence  of  a  calculus,  and  its 
exact  situation  can  be  more  accurately  determined  by  manipulation  from  the 
peritoneal  cavity  than  from  a  lumbar  incision  ;  thirdly,  if  it  be  determined  to 
remove  a  stone  by  lumbar  nephrotomy,  the  operation  is  facilitated  by  steadying 
and  manipulating  the  kidney  from  within  the  abdomen  ;  fourthly^  if  the 
stone  happen  to  be  lodged  in  the  ureter,  this  condition  can  be  recognized 
and  dealt  with  from  the  abdominal  incision.  Lastly,  he  maintains  that  the 
abdominal  incision  in  no  way  adds  to  the  danger  of  the  operation.  In 
Thornton's  own  hands  the  combined  operation  has  given  excellent  results  in 
several  cases,  but  most  Surgeons  prefer  reserving  it  for  exceptional  cases.  In 
all  cases  in  which  there  is  but  little  enlargement,  both  sides  of  the  kidney  can 
be  examined  from  the  lumbar  wound,  and  probably  a  stone  is  not  more  likely 
to  be  missed  when  searched  for  in  this  way  than  when  the  kidney  is  handled 
from  the  abdomen. 

Complete  Suppression  of  Urine  may  result  from  the  simultaneous 
(jbstruction  of  both  ureters  by  calculi.  It  has  also  been  known  to  occur  after 
excision  of  one  kidney  from  obstruction  of  the  ureter  of  the  remaining  organ  ; 
and,  in  a  remarkable  case  recorded  by  Godlee,  complete  suppression,  which 
ended  fatally,  was  due  to  obstruction  by  a  calculus  of  the  right  ureter,  with 
suppuration  in  and  around  the  kidney,  the  left  ureter  being  free  and  the 
kidney  in  a  condition  of  chronic  interstitial  nephritis. 

The  symptoms  of  this  so-called  "  obstructive  suppression  "  differ  in  many 
respects,  as  William  Roberts  and  others  have  pointed  out,  from  those  which 
occur  in  "  non-obstructive  suppression  "  due  to  Bright's  disease  and  other 
causes,  including  the  reflex  disturbances  following  the  passage  of  instruments 
along  the  urethra  (Chap.  LXXI.)  The  duration  of  life  is  usually  nine  to  eleven 
days,  and  for  about  a  week  no  serious  symptoms  supervene.  During  the  last 
two  or  three  days  of  life  the  most  important  symptoms  are  muscular  twitchings 
and  gradually  increasing  weakness  ;  the  pupils  are  contracted  ;  the  mind  remains 
clear  to  the  last,  and  convulsions  and  coma  are  rare  ;  the  appetite  is  lost  and 
the  tongue  dry,  but  there  may  be  no  vomiting ;  there  is  often  profuse  sweating. 
Death  is  preceded  by  increasing  drowsiness,  and  sometimes  by  slight  delirium. 
Frequently  a  small  quantity  of  pale  urine,  of  low  specific  gravity,  is  passed 
at  irregular  intervals.  The  successful  treatment  of  cases  of  obstructive 
suppression  by  operation  may  justly  be  regarded  as  a  triumph  of  renal  surgery. 

Ralfe  and  Clodlee  have  recorded  the  case  of  a  woman,  aged  twenty-six,  in 
whom  suppression  of  urine  followed  several  attacks  of  bilateral  renal  colic. 
Operation  was  undertaken  after  the  suppression  had  persisted  for  fifty-three 
hours.  The  urethra  was  first  dilated  and  the  orifices  of  the  ureters  explored 
for  stone,  with  a  negative  result.  The  left  kidney  was  then  exposed  in  the 
loin,  and  a  stone  removed  from  the  ureter  about  two  inches  below  the  kidney. 
The  secretion  of  the  kidney  was  re-established,  but  the  attacks  of  colic  on  the 
right  side  recurred.  A  month  later  the  right  kidney  and  ureter  were  explored, 
but  only  some  gravel  and  mucus  were  found  in  the  pelvis.    Eleven  days  after- 
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wards  a  weak  antiseptic  solution  stained  with  ink  was  injected  into  the  drainage- 
tube  which  entered  the  kidney,  and  was  found  to  pass  along  the  ureter  into  the 
bladder.  On  the  following  day  a  small  stone,  presumably  dislodged  from  the 
ureter  by  the  injection,  was  passed  per  urethrcm.  The  patient  made  a  perfect 
recovery.  If  no  stone  is  detected  in  the  pelvis  of  the  kidney  or  ureter  a  fine 
oesophageal  bougie  may  be  passed  downwards  along  the  ureter  in  the  hope  of 
displacing  a  calculus  which  may  be  blocking  it  at  a  lower  level.  In  an  altogether 
doubtful  case  the  suggestion  of  Knowsley  Thornton  must  be  taken  into  con- 
sideration :  viz.  to  open  the  abdomen  by  Langenbuch's  incision  on  the  side  on 
which  the  blocked  ureter  seems  most  likely  to  be  found,  and  thus  to  explore 
both  ureters  and  kidneys  before  proceeding  to-  the  lumbar  operation. 

Clement  Lucas  and  Meyer  of  New  York  have  successfully  operated  for  the 
relief  of  obstructive  suppression  due  to  blockage  of  the  ureter  of  the  remain- 
ing kidney  after  nephrectomy.  In  Lucas's  case  nephrectomy  has  been  per- 
formed for  calculous  disease.  Three  months  later  suppression  occurred,  and 
afcer  five  days'  medical  treatment  had  failed  to  give  relief,  the  remaining 
kidney  was  explored  from  the  loin,  and  a  stone,  which  had  acted  as  a  ball-valve 
to  the  upper  end  of  the  ureter,  removed  from  the  pelvis.  The  wound  healed 
completely,  and  the  patient  was  in  good  health  five  years  after  the  operation. 

A  Calculus  in  the  Ureter  is  most  commonly  arrested  at  one  of  the  three 
following  positions:  at  a  distance  of  about  two  inches  below  the  kidney;  at  the 
brim  of  the  pelvis  ;  and  at  the  vesical  orifice.  At  the  first  and  last  of  these 
positions  the  ureter  is  narrowed,  and  opposite  the  pelvic  brim  it  jn-esents  a 
sharp  curve.  In  several  cases  a  stone  lodged  in  the  uppermost  of  these  posi- 
tions has  been  removed  through  the  lumbar  incision  by  which  the  kidney  had 
been  previously  explored  with  a  negative  result.  Calculi  arrested  at  or  above 
the  vesical  orifice  of  the  ureter  have  been  detected  by  vaginal  or  rectal  exam- 
ination, and  have  been  removed  by  dilatation  of  the  female  urethra,  by 
suprapubic  cystotomy,  or  by  an  incision  in  the  roof  of  the  vagina,  as  successfully 
practised  by  Emmet,  Cabot,  and  Cotterell.  The  diagnosis  of  a  stone  lodged 
in  the  ureter  at  or  about  the  brim  of  the  pelvis  will  usually  depend  upon  the 
association  of  the  ordinary  symptoms  of  calculus  with  localized  pain  and  ten- 
derness on  abdominal  palpation.  Twynam  and  Arbuthnot  Lane  have  confirmed 
the  diagnosis  in  two  cases  by  abdominal  section.  In  Twynam's  case  the  pain 
was  referred  to  the  left  side,  but  the  stone  was  found  in  the  right  ureter  ;  the 
abdominal  wound  was  closed,  and  three  weeks  later  the  stone  was  removed 
extraperitoneally  througli  an  incision  in  the  right  iliac  region  similar  to  that 
employed  for  ligature  of  the  common  iliac  artery.  A  similar  operation  has 
since  been  performed  by  Cotterell.  In  stripping  up  the  peritoneum  from  the 
iliac  fossa  it  must  be  remembered  that  the  ureter  adheres  closely  to  the  serous 
membrane.  The  use  of  sutures  in  the  ureter  seems  to  be  unnecessary.  In 
Lane's  case  the  stone  was  removed  transperitoneally  through  the  exploratory 
incision  which  had  been  made  at  the  outer  edge  of  the  rectus,  and  the  incision 
in  the  ureter  was  closed  with  sutures. 

MOVABLE  KIDNEY. 

Two  distinct  anatomical  varieties  of  abnormal  mobility  of  the  kidney 
are  met  with  :  first,  the  movuhle  Idclnei/,  properly  so  called,  in  which  the 
kidney  moves  behind  the  peritoneum ;  and  secondly,  the  floating  Iddney,  the 
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mobility  of  which  depends  upon  the  presence  of  a  more  or  less  perfect 
mesonephron.  Clinically  the  two  varieties  are  usually  indistinguishable, 
although  the  existence  of  a  very  wide  range  of  mobility  in  all  directions  is 
suggestive  of  the  floating  variety.  True  floating  kidney  is  rare,  and  probably 
always  congenital.  Movable  kidney  is  very  much  more  common  in  females  than 
males,  and  the  right  kidney  is  more  often  affected  than  the  left.  Among  the 
causes  which  are  supposed  to  act  in  the  production  of  the  affection  are  a 
relaxed  condition  of  the  abdominal  walls  following  pregnancy,  rapid  absorp- 
tion of  the  periuephritic  fat  due  to  general  wasting,  and  falls  or  other  injuries. 

Symptoms. — An  extremely  movable  kidney  may  be  discovered  accidentally 
on  abdominal  examination,  and  be  altogether  unproductive  of  discomfort. 
The  most  common  symptom  is  a  heavy  dragging  pain  in  the  loins,  which  is 
liable  to  exacerbations,  and  may  be  attended  with  nausea.  The  affection  is 
not  uncommon  in  neurotic  subjects  ;  it  may  be  attended  with  gastric 
disturbances,  and  the  pain  is  apt  to  be  increased  at  the  menstrual  periods. 
Intermittent  hydronephrosis  is  an  occasional  complication,  and  is  doubtless 
due  to  twists  and  kinks  of  the  ureter ;  the  periodical  disappearance  of  the 
sweUing  will  be  observed  to  be  followed  by  an  increased  flow  of  urine. 
Hsematuria  and  albuminuria  have  also  l)een  known  to  occur,  apparently  from 
transient  disturbances  of  the  circulation  in  the  kidney.  Abnormal  mobility  of 
the  kidney  may  be  associated  with  disease  of  the  organ,  such  as  calculus — a 
fact  which  must  be  borne  in  mind  when  prominent  renal  symptoms  are 
present. 

The  Diagnosis  of  movable  kidney  is  usually  easy.  Among  the  many 
conditions  with  which  it  has  been  confounded  are  ovarian  cysts,  tumours  of 
the  mesentery  and  omentum,  and  distended  gall-bladder.  The  latter  affection 
has  not  unfrequently  been  mistaken  for  movable  kidney,  and  it  is  an  interest- 
ing fact  that  the  two  conditions  may  be  present  together,  each  being  possibly 
the  result,  as  Morris  suggests,  of  tight  lacing. 

Treatment. — In  some  cases  all  the  symptoms  due  to  a  movable  kidney 
are  relieved  by  the  use  of  a  padded  elastic  belt,  which  should  always  be  tried 
before  other  means  are  suggested.  Operation  is  justified  if  the  pain  is 
extreme  or  if  there  are  evidences  of  obstruction  of  the  ureter  or  renal  vessels. 
Nephrectomy  has  repeatedly  been  performed  for  this  condition,  but  it  is  a 
severe  measure  in  a  disease  attended  with  so  little  danger  to  life,  and  should 
be  reserved  for  the  exceptional  cases  in  which  the  kidney  is  extensively 
diseased,  or  in  which  the  operation  described  below  has  failed  and  the 
symptoms  are  extremely  severe.  Newman  of  Glasgow  has  collected  30  cases 
of  nephrectomy  for  movable  kidney  of  which  9  died.  In  17  cases  the 
excised  kidney  was  normal.  A  simpler  method  of  treatment,  which  consists 
in  suturing  the  kidney  or  the  perinephritic  tissue  to  the  parietes,  was  first 
adopted  by  Hahn  of  Berlin  in  1881.  This  operation,  which  is  known  as 
"  nephrorrhaphy,'''  has  since  frequently  been  performed  with  considerable 
success. 

Nephrorrhaphy.— The  kidney  is  exposed  by  the  lumbar  incision  described 
at  p.  102-'. 

The  method  of  fixing  the  kidney  originally  adopted  consisted  in  suturing 
the  perinephritic  areolar  tissue  to  the  divided  muscles  of  the  abdominal 
wall,  but  a  more  certain  result  is  obtained  by  passing  two  or  three  sutures 
through  the  kidney  substance  itself.    Silkworm  gut,  silk,  or  kangaroo  tendon 
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may  be  employed.  Morris  uses  three  sutures,  which  jjenetrate  half  au  inch 
into  the  kidney  substance,  and  are  passed  through  the  transversalis  fascia 
and  muscles.  Some  Surgeons  recommend  that  the  fibrous  capsule  should 
be  reflected  from  that  part  of  the  surface  of  the  kidney  which  will  lie  in 
contact  with  the  abdominal  wall.  The  incision  is  closed  with  sutures,  drained, 
and  dressed  in  the  usual  way.  Keen  has  collected  134  cases  of  nephrorrhaphy 
with  4  deaths.  In  not  a  few  instances  the  operation  has  failed  to  relieve  the 
symptoms  completely,  although  it  has  succeeded  in  fixing  the  kidney. 

TUBERCULOUS  KIDNEY. 

The  pathology  and  symptoms  of  this  disease  are  fully  described  in  works 
on  medicine.  It  will  be  sufficient  to  allude  here  merely  to  those  points 
that  have  a  bearing  on  surgery. 

Tuberculous  disease  of  the  kidney  is  indeed  of  considerable  interest  to  the 
Surgeon,  not  only  because  he  may  be  called  upon  to  perform  nephrotomy  or 
nephrectomy  for  this  condition,  but  because  in  a  considerable  proportion  of  cases 
the  eai'ly  symptoms  are  referred  by  the  patient  to  the  lower  urinaiy  tract,  and 
may  closely  simulate  stone  and  various  other  vesical  afi'ections.  Tubercle  of 
the  kidney  may  form  merely  a  part  of  general  tuberculosis,  but  in  these  cases 
the  infection  occurs  late  in  the  disease,  and  gives  rise  to  no  symptoms. 
Primary  tuberculosis  of  the  kidney  may  commence  in  that  organ,  and  be 
limited  to  it  for  some  time,  or  it  may  be  merely  a  part  of  general  tuberculous 
disease  of  the  genito-urinary  tract.  AVhen  the  disease  begins  in  the  kidney, 
it  commences  by  the  formation  of  a  caseating  centre  in  the  cortex,  or  at  the 
base  of  a  pyramid.  This  softens  and  gradually  extends  until,  by  the  destruction 
of  the  pyramid  corresponding  to  the  affected  part,  it  reaches  the  pelvis,  and 
the  products  of  the  process  mixed  with  pus  are  discharged  with  the  urine. 
Several  such  centres  in  various  stages  of  softening  and  disintegration  are 
usually  met  with  in  the  same  kidney.  The  mucous  membrane  of  the  pelvis 
then  becomes  affected,  and  the  disease  extends  to  the  bladder.  In  some  cases 
the  disease  follows  the  reverse  course,  commencing  in  the  prostate  or  bladder, 
and  extending  upwards  to  the  kidney.  It  frequently  happens  in  the  later 
stages  that  the  ureter  becomes  obliterated.  The  disease  then  follows  one  of 
two  courses  :  either  the  chronic  suppuration  continues  and  the  remains  of  the 
kidney  become  distended  into  a  huge  abscess,  which  may  finally  point  in  the 
loin  or  burst  into  the  gut,  or  the  fluid  parts  of  the  pus  may  be  absorbed  and 
the  residue  form  a  thick  putty-like  mass,  which  may  remain  unchanged  for 
months  or  years.  The  former  condition  must  necessarily  occur  if  any  secreting 
salistance  remains  undestroyed  in  the  kidney. 

The  Post-mortem  Appearances  of  a  kidney  in  the  advanced  stages  are 
the  following  : — The  whole  kidney  is  greatly  enlarged,  often  to  five  or  six  times 
its  natural  size.  The  perinephritic  fat  is  densely  indurated  by  chronic  inflam- 
mation, and  intimately  blended  with  the  capsule  ;  the  capsule  is  thickened,  but 
separates  with  moderate  ease  from  the  cortex  ;  the  cortex,  if  any  remains,  is 
thin  and  tough  ;  the  pyramids  have  disappeared,  the  pelvis  and  calyces  are 
dilated,  and  the  whole  cavity  is  filled  with  a  thick  creamy  or  putty-like  mass 
having  a  sour  offensive  smell.  In  less  advanced  cases  only  one  or  two  pyra- 
mids with  the  corresponding  part  of  the  cortex  may  be  affected.  Two  important 
facts  with  regard  to  this  affection  are:  First,  that  in  a  large  proportion  of  cases 
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both  kidneys  are  implicated,  though  the  disease  is  always  more  advanced  in 
one  than  in  the  other  ;  and,  secondly,  that  if  it  is  at  all  advanced,  the  morbid 
condition  extends  a  greater  or  less  distance  down  the  ureter. 

The  Symptoms  may,  in  the  early  stage,  be  referred  chiefly  to  the  bladder  ; 
there  may  be  great  irritation  and  an  almost  constant  desire  to  pass  water,  with 
scalding  pain  during  the  act.  There  is  at  the  same  time  paia  in  the  loin, 
usually  dull  and  aching,  and  not  radiating  to  the  testicle  or  groin.  It  may  be 
increased  by  movement,  especially  of  the  neighbouring  muscles.  When  both 
kidneys  are  seriously  affected,  constant  vomiting  may  form  a  marked  feature 
of  the  case.  The  urine  contains  pus,  often  in  considerable  amount  and  inter- 
mittent, and  the  bacillus  tuberculosis  has  been  recognized  in  it,  and  the 
diagnosis  thus  established.  Blood  may  occur,  but  is  seldom  abundant,  and 
often  completely  wanting.  If  both  kidneys  are  affected,  the  quantity  of  urine 
gradually  diminishes,  and  the  amount  of  -solids  excreted  becomes  less.  As 
the  disease  advances,  the  enlarged  kidney  l)ecomes  clearly  perceptible,  pre- 
senting the  ordinary  signs  of  a  renal  tumour.  A  chronic  abscess  gradually 
forms  in  the  loin  in  many  cases  ;  general  tuberculous  infection  takes  place, 
and  the  patient  dies  of  exhaustion. 

The  Diagnosis  is  often  extremely  dilRcult.  It  has  already  been  mentioned 
that  the  irritability  of  the  bladder  may  be  so  great  as  to  be  suggestive  of 
vesical  disease.  The  distinction  between  calculous  and  tuberculous  disease 
may  be  attended  with  insuperable  difficulties.  The  following  points  may  serve 
to  effect  the  diagnosis  : — 1.  Hasmaturia  is  often  absent  in  tuberculous  disease, 
and  when  present  is  uninfluenced  by  rest  and  exercise.  2.  Pus  is  joresent 
early,  is  often  abundant,  and  more  constant  in  amount  than  when  due  to 
calculous  pyelitis.  .3.  Caseous  matter  may  be  present  in  the  urine,  and  may 
contain  the  bacillus  tuberculosis.  4.  The  frequency  of  micturition  is,  as  a 
rule,  more  marked  than  in  stone,  and  not  reheved  by  rest.  5.  The  pain  in 
tubercle  is  generally  more  persistent  and  localized  than  in  stone,  and  less 
induenced  by  movement.  (3.  Evidence  of  tubercle  may  be  present  elsewhere, 
especially  in  the  testes,  prostate,  or  vesiculte  seminales.  7.  Xocturual  eleva- 
tion of  temperature  is  suggestive  of  tubercle  ;  and  8.  Progressive  emaciation 
miiy  occur,  but  not  uncommonly  the  general  condition  of  a  patient  with 
primary  tuberculous  disease  of  the  kidney  is  good. 

In  the  later  stages  the  diagnosis  of  tuberculous  pyonephrosis  from  calculous 
pyonephrosis  may  be  attended  with  equal  difficulty. 

The  Treatment  is  a  matter  of  considerable  doubt.  When  abscess  forms, 
early  nephrotomy  and  drainage  give  great  relief,  and  certainly  prolong  life  ; 
but  should  nephrectomy  ever  be  performed  for  this  disease  ?  In  the  early 
stages,  before  the  kidney  is  much  enlarged,  the  diagnosis  is  so  uncertain,  even 
after  examination  by  an  exploratory  incision,  that  it  could  scarcely  ever  be 
justifiable  to  remove  the  organ.  On  the  other  hand,  Knowsley  Thornton 
believes  that  in  the  early  stages  of  primary  renal  tuberculosis  incision  and 
drainage  may  be  followed  by  a  cure.  In  the  later  stages,  if  both  kidneys  are 
affected,  as  happens  in  about  35  per  cent,  of  all  cases,  nephrectomy  would 
evidently  be  useless  and  probably  fatal.  The  difficulty  of  ascertaining  the 
condition  of  the  opposite  kidney  is  so  great  that,  as  a  general  rule,  it  seems 
inadvisable  to  interfere  with  these  cases  except  by  nephrotomy.  At  least  it 
may  be  said  that  the  cases  in  which  excision  of  a  tuberculous  kidney  is 
justifiable  are  comparatively  few  in  number.    (See  Nephrectomy,  p.  1021.) 
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HYDRONEPHROSIS    AND  PYONEPHROSIS. 

Hydronephrosis  consists  in  the  distension  of  the  kidney  with  its  secretion, 
mure  or  less  altered  in  character.  The  early  stages  have  already  been 
described  as  the  result  of  increased  urinary  tension  (p.  lOOG,  et  seq.)  ;  only 
in  exceptional  cases  does  the  dilatation  continue  to  increase  till  a  large 
tumonr  is  formed.  The  essential  element  in  the  causation  of  advanced 
hydronephrosis  is  an  incomplete  obstruction  of  the  ureter ;  when  the 
obstruction  is  complete,  atrophy  of  the  kidney  occurs  before  much  dilatation 
has  taken  place.  Hydronephrosis  may  ha  due  to  congenital  malformations 
of  the  ureter,  and  may  be  present  at  birth.  The  most  frequent  cause  of  the 
affection  is  pressure  on  the  ureter  by  malignant  disease  in  the  pelvis,  especially 
carcinoma  of  the  uterus,  whilst  from  a  surgical  point  of  view  the  most 
interesting  cause  is  impaction  of  a  calculus  in  the  ureter.  Hydronephrosis 
as  an  occasional  result  of  movable  kidney  has  been  mentioned  at  p.  1014, 
and  the  traumatic  form  has  been  considered  in  Vol.  I.,  p.  874.  The 
symptoms  are  those  of  a  renal  tumour,  fluctuating  distinctly,  and  accompanied 
by  little  pain  and  no  ha3maturia.  Whatever  the  cause  may  be  the  tumour  is 
apt  to  vary  in  size,  and  occasional  complete  disappearance  of  the  sweUing  may 
be  accompanied  by  an  abundant  flow  of  urine  of  low  specific  gravity.  The 
diagnosis  may  be  confirmed  by  aspiration  and  examination  of  the  fluid 
withdrawn,  which  will  be  found  to  contain  urea  and  uric  acid. 

Treaimeni. — Aspiration  has  occasionally  been  followed  by  a  cure,  but  usually 
only  after  it  has  been  several  times  repeated.  The  spot  selected  for  aspiration 
must  vary  with  the  case,  but  care  should  be  taken  to  avoid  any  risk  of 
puncturing  either  the  colon  or  the  peritoneum.  In  all  enlargements  of  the 
kidney  these  are  carried  forwards.  If,  therefore,  the  normal  Hue  of  the  colon 
— that  is  to  say,  a  line  drawn  vertically  upwards  from  midway  between  the 
anterior  and  posterior  superior  iliac  spines — be  taken,  the  needle  is  certain  to 
pass  behind  the  gut  if  there  be  any  distinct  enlargement  of  the  kidney.  'If 
any  part  of  the  tumour  be  particularly  prominent  this  may  be  punctured,  but 
if  it  be  in  front  of  the  line  just  mentioned  a  careful  search  for  the  colon  by 
palpation  and  percussion  should  be  made.  Aspiration,  if  carefully  performed 
with  a  clean  instrument,  is  perfectly  free  from  danger. 

If  aspiration  fails,  nephrotomy  with  drainage  should  be  performed,  but  is 
frequently  followed  by  an  incurable  renal  fistula.  Nephrectomy  by  the 
abdominal  incision  has  been  practised  successfully,  but  probably  the  best 
treatment  is  antiseptic  drainage  and  subsequent  lumbar  nephrectomy. 

Pyonephrosis  may  result  from  suppuration  occurring  in  a  kidney  already 
distended  in  any  of  the  ways  above  mentioned.  It  most  commonly  occurs  as 
a  late  stage  of  calculous  or  tuberculous  pyelitis.  Pyonephrosis  is  an  occa- 
sional sequel  of  gonorrhoea.  In  a  case  of  this  kind  in  University  College 
Hospital  the  patient  was  completely  cured  by  two  aspirations,  nearly  a  pint  of 
pus  being  removed  on  each  occasion.  He  died  some  years  afterwards,  and  the 
Iddney  was  found  reduced  to  a  mere  shrivelled  mass  of  fibrous  tissue. 

Treatment. — Aspiration  is  of  service  rather  as  a  means  of  diagnosis  than  of 
treatment,  but  has  occasionally  been  followed  by  cure.  Nephrotomy  with 
drainage  should  be  tried,  and  if  this  fails,  lumbar  nephrectomy  may  be 
practised  in  suitable  cases.  In  opening  a  pyonephrosis  of  doubtful  cause  a 
careful  search  must  be  made  for  calculi  in  the  dilated  kidney  and  in  the 
upper  end  of  the  ureter. 
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TUMOURS    OF    THE  KIDNEY. 

Cysts  are  not  uncommon  in  the  kidney,  but  they  seldom  reach  such  a  size 
as  to  call  for  surgical  interference.  Simple  cijsts,  quite  distinct  from  the  small 
cysts  so  common  in  granular  kidneys,  are  occasionally  met  with,  and  may 
reach  a  considerable  size.  In  the  affection  known  as  cijstic  Mdney  the  whole 
organ  may  be  converted  into  little  more  than  a  mass  of  cysts,  varying  in  size 
from  a  pea  to  an  orange.  The  kidney  may  thus  form  an  enormous  tumour, 
filling  a  great  part  of  the  abdomen  and  extending  down  to  the  pelvis.  The 
disease  is  not  uncommonly  bilateral,  but  one  kidney  is  usually  more  affected 
than  the  other.  These  tumours  seem  to  cause  but  little  trouble  beyond  that 
arising  from  their  size,  and  are  often  discovered  only  on  the  post-mortem 
table.  Hj/datid  cysts  are  occasionally  met  with,  and  may  be  recognized  by  the 
character  of  the  fluid  drawn  off  by  the  aspirator. 

The  Treatment  of  simple  cysts  of  large  size  and  of  hydatids  should  consist 
in  aspiration,  followed  if  necessary  by  antiseptic  drainage.  Cystic  degenera- 
tion of  the  kidney  is  scarcely  amenable  to  sm'gical  treatment  ;  tapping  is 
useless,  and  nephrectomy  can  rarely  be  justifiable  as  the  affection  is  so  often 
bilateral. 

Adenomata  of  small  size  are  occasionally  met  with  in  the  kidney,  but  they 
very  rarely  reach  such  dimensions  as  to  be  recognizable  during  life.  Newman 
has  collected  three  cases  in  which  nephrectomy  was  performed  for  adenoma  of 
the  kidney  by  Czerny,  Schonborn,  and  Weir. 

Fapillomata  occasionally  occur  in  the  pelvis  of  the  kidney,  and  may 
occasion  more  or  less  profuse  hematuria.  T.  Jones,  of  Manchester,  has 
recorded  a  case  of  this  nature,  in  which  free  hematuria  and  pain  in  the  right 
loin  of  eighteen  months'  duration  were  the  chief  symptoms.  The  kidney  was 
incised,  and  a  villous  growth  as  large  as  the  end  of  the  thumb  was  removed 
from  the  pelvis  with  the  finger  and  aVolkmann's  spoon.  Seven  months  later 
the  kidney  was  excised  on  account  of  return  of  the  hasmaturia;  the  lower 
part  of  the  pelvis  contained  a  papilloma  as  large  as  a  pigeon's  egg. 
Knowsley  Thornton  has  recorded  a  case  in  which  he  excised  a  kidney  for 
hydronephrosis  resulting  from  obstruction  of  the  upper  end  of  the  ureter  by 
a  papilloma  covered  by  a  calculous  deposit. 

Sarcoma  of  the  kidney  is  met  with  in  infancy  and  in  adult  life  ;  in  the 
former  case  the  tumour  may  be  congenital.  Sarcoma  occurring  in  young 
children  is  usually  of  very  rapid  growth,  and  proves  fatal  by  secondary  deposits 
in  the  lungs  or  elsewhere,  or  by  the  mechanical  effects  of  the  tumour. 
Hematuria  is  rare.  Bland  Sutton  finds  that  in  half  the  cases  both  kidneys 
are  affected.  The  tumour  has  a  mixed  structure,  being  composed  of  round 
and  spindle  cells  mixed  with  spaces  lined  with  epithelium  ;  some  of  the  long 
spindle  cells  may  exhibit  transverse  striation,  and  are  regarded  by  some 
pathologists  as  muscle  fibres. 

In  adults  sarcoma  of  the  kidney  usually  runs  a  less  rapid  course  than  in 
infants,  and  is  attended  with  hematuria.  It  eventually  proves  fatal  by 
exhaustion  or  as  the  result  of  secondary  deposits. 

Certain  tumours  of  the  adrenal  capsule  may  closely  resemble  sarcoma  of  the 
kidney.  In  two  cases  of  this  nature,  in  which  nephrectomy  was  performed  by 
Thornton,  there  was  a  complete  absence  of  hsematuria  and  other  urinary 
symptoms.    The  tumours  consisted  of  spheroidal  cells  arranged  in  sinalj 
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columns,  and  closely  resembled  the  normal  structure  of  the  zona  fasciculata 
of  the  adrenal.  Similar  tumours  imbedded  in  the  substance  of  the  kidney, 
and  probably  taking  origin  from  accessory  adrenals,  have  also  been  observed. 

The  ireatment  of  sarcoma  of  the  kidney  is  necessarily  limited  to  nephrectomy, 
which  has  been  done  both  by  the  lumbar  and  the  abdominal  incisions.  If  the 
tumour  exceed  a  moderate  size  the  latter  is  the  only  possible  method.  The 
immediate  mortality  is  great  and  the  prospect  of  permanent  cure  very  small. 
This  is  especially  the  case  when  the  disease  occurs  in  early  life.  Thus  of  21 
cases  collected  by  Bland  Sutton,  12  of  the  children  died  from  the  operation, 
and  the  other  9  were  all  dead  before  the  end  of  a  year.  It  must  be  considered 
doubtful  whether  the  results  so  far  obtained  in  children  justify  a  repetition 
of  the  operation.  In  adults  also  the  operation  is  attended  with  a  high 
mortality,  and  rapid  recurrence  usually  follows  in  cases  which  recover  from  the 
operation. 

Carcinoma  is  not  common  as  a  primary  afPection  of  the  kidney.  It  is 
usually  of  the  encephaloid  variety,  and  grows  rapidly. 

The  disease  occurs  after  middle  life.  The  amount  of  pain  varies,  and  the 
most  important  symptom  is  free  htematuria,  which  is  not  uncommonly  present 
before  a  tumour  can  be  detected.  In  the  absence  of  hjematuria  we  are  never 
justified  in  making  a  diagnosis  of  renal  cancer.  Nephrectomy  is  only 
justifiable  when  the  disease  is  recognised  early,  and  holds  out  very  little 
hope  of  cure. 

The  Diagnosis  of  Renal  Tumours  is  usually  not  accompanied  by  any 
great  difficulty.  In  examination  of  a  kidney,  the  patient  must  be  placed  on 
his  back,  with  the  knees  drawn  up  and  the  shoulders  supported.  The  Surgeon 
then  places  one  hand  in  the  flank  with  the  tips  of  the  fingers  immediately 
outside  the  mass  of  the  erector  spinse  just  below  the  last  rib,  and  pushes  firmly 
forwards,  while  with  the  other  hand  placed  flat  upon  the  abdomen  outside  the 
edge  of  the  rectus,  he  presses  backwards.  The  kidney  is  thus  grasped  be- 
tween the  two  hands,  and  in  this  way  a  healthy  kidney  can  usually  be  distinctly 
felt,  and  in  the  case  of  a  diseased  organ  its  size  and  form  can  be  readily 
judged  of.  It  is  more  difficult  to  estimate  the  degree  of  mobility  in  this  way, 
as  the  parts  to  which  the  kidney  adheres  in  this  region  are  themselves  movable. 
A  tuberculous  or  calculous  kidney  which  is  really  adherent  to  a  mass  of  in- 
durated fat  can  often  be  moved  forwards  and  backwards  for  some  inches.  If 
the  tumour  be  large,  the  hand  must  next  be  passed  below  its  border  to  ascertain 
by  the  absence  of  a  pedicle  passing  into  the  pelvis  that  it  is  not  ovarian. 
AVhen  the  tumour  is  of  such  size  that  this  cannot  be  done,  errors  are  very 
likely  to  occur,  and  numerous  cases  are  on  record  in  which  the  most  ac- 
complished Surgeons  have  been  deceived,  the  nature  of  the  case  being 
ascertained  only  after  opening  the  abdomen.  The  anterior  border  of  the 
tumour  must  next  be  examined  ;  all  renal  tumours  are  rounded  in  form,  and 
lobulation  is  common.  The  movement  during  respiration  must  not  be  too 
much  relied  upon  ;  renal  tumours  move  less  than  those  of  the  liver,  but  are 
not  as  a  rule  fixed.  The  outline  of  the  tumour  must  next  be  ascertained  by 
percussion  :  it  will  be  found  that  all  renal  tumours  form  an  angle  with  the 
costal  margin,  which  is  less  than  a  right  angle.  The  reverse  is  the  case  with 
splenic  tumours,  and  some  of  those  of  the  liver.  The  flank  will  be  found  to 
be  persistently  dull  in  any  position  in  which  the  patient  may  be  placed.  The 
most  characteristic  sign  is  the  presence  of  the  colon  crossing  the  tumour. 
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This  may  sometimes  be  recognized  by  manipulation,  and  after  watching  the 
case  for  a  few  days  and  examining  repeatedly  so  as  to  hit  upon  a  time  when 
the  colon  contains  flatus,  a  line  of  resonance  will  often  be  found  passing 
across  the  dull  mass  of  the  tumour.  A  retroperitoneal  sarcoma  close  to  the 
kidney  may  not  only  closely  resemble  a  renal  tumour,  but  may  be  indistin- 
guishable from  it.  In  these  cases  the  presence  of  a  rapidly-growing  soft 
tumour  in  the  renal  region  without  hsematuria  would  lead  to  a  suspicion  that 
it  did  not  implicate  the  kidney. 

The  presence  of  a  renal  tumour  having  been  made  out,  it  remains  to  deter- 
mine its  nature.  When  fluctuation  is  distinctly  present  it  is  probably  either 
hydronephrosis,  pyonephrosis,  or  a  cystic  kidney.  A  very  soft  sarcoma  may, 
however,  yield  a  sense  of  elasticity  or  even  of  fluctuation.  The  diagnosis  is 
best  effected  by  aspiration,  during  which  the  nature  of  the  disease  may  be  still 
further  cleared  up  by  the  needle  impinging  on  a  calculus. 

If  it  be  pyonephrosis,  the  pus  has  usually  a  peculiar  sickly  smell,  especially 
if  it  be  tuberculous.  In  calculous  pyelitis  it  is  sometimes  offensive  from  decom- 
position which  has  spread  up  from  the  bladder.  This  is  far  less  common  in 
tuberculous  pyelitis.  All  renal  abscesses  may  acquire  a  faecal  smell  when  they 
approach  very  near  to  the  colon. 

The  lobulated  form  and  great  size  of  the  cystic  kidney  and  the  absence  of 
hsematuria  would  probably  serve  to  indicate  its  nature.  Profuse  ha;maturia 
following  the  examination  is  suggestive  of  malignant  disease.  In  some  cases 
of  large  accumulations  of  calculi,  grating  has  been  felt  during  manipulation. 
The  above,  taken  in  connexion  with  the  symptoms  already  described,  will 
usually  enable  the  Surgeon  to  determine  the  nature  of  a  renal  tumour  with 
sufficient  accuracy. 

NEPHRECTOMY. 

By  Nephrectomy  is  meant  the  complete  extirpation  of  the  kidney,  an 
operation  which  a  few  years  since  would  have  been  considered  as  unsound  in 
physiological  principle  as  impracticable  to  surgical  art.  Before  proceeding  to 
the  removal  of  the  kidney,  it  was  necessary  to  ascertain  that  a  person  could 
not  only  live,  but  that  the  health  might  be  maintained,  after  the  removal  of  so 
important  an  organ.  That  this  is  possible  has  been  proved  by  the  result  of 
injury,  by  pathological  research,  and  by  physiological  experiment.  There 
are  cases  on  record  in  which,  in  consequence  of  a  deep  stab  or  cut  in  the  loin, 
one  kidney  has  been  wounded  and  forced  out  of  the  wound,  whence  it  has 
been  removed  after  ligature  of  its  pe'dicle,  the  patient  making  a  good  recovery. 
Then,  again,  it  has  long  been  known  to  pathologists  that  a  person  may  live 
with  one  kidney  practically  useless,  either  blocked  by  calculus,  destroyed 
by  suppuration,  or  converted  into  a  mere  sac  in  hydronephrosis.  Simon, 
of  Heidelberg,  proved  by  numerous  experiments  on  dogs  that  one  kidney 
might  be  extirpated  without  danger,  and  that  the  animal  enjoyed  perfect 
health  afterwards. 

The  ground  having  thus  been  cleared,  Gustav  Simon  was  encouraged  to 
undertake  the  operation  for  the  extirpation  of  one  kidney.  This  he  did  in 
18()9,  in  the  case  of  a  woman  who,  having  had  the  ureter  cut  across  in  the 
opei-ation  of  ovariotomy,  was  left  with  a  urinary  listula  otherwise  incurable. 
The  kidney,  which  was  healthy,  was  removed  by  a  lumbar  incision.  The 
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patient  made  a  good  recovery.  Seven  years  after  the  operation  she  was  in 
perfect  health.  Since  that  time  the  operation  has  become  an  estabhshed  one 
in  surgery,  and  has  frequently  been  performed. 

The  conditions  in  which  nephrectomy  may  be  undertaken  have  already 
been  described.    They  may  briefly  be  enumerated  as  follows  : — 

1.  For  calculous  disease  :  As  a  primary  measure,  if  the  stone  be  very  large 
or  multiple,  and  the  kidney  disorganized  ;  if  there  be  destructive  suppuration  ; 
or,  very  rarely,  if  severe  hemorrhage  during  the  operation  iH'ove  uncontrollable 
in  any  other  way  ;  as  a  secondary  operation  for  the  cure  of  a  fistula  after 
nephrotomy.  2.  For  tuberculous  disease  :  In  rare  instances  in  which  the 
kidney  is  extensively  disorganized,  or  for  the  cure  of  a  fistula  after  nephrotomy; 
if  the  patient's  general  condition  be  favourable,  and  there  be  reason  to  believe 
that  the  opposite  kidney  is  healthy.  3.  For  pyonephrosis  and  hydronephrosis  : 
Occasionally  as  a  primary  operation,  but  more  often  subsequently  to  nephrotomy. 
4.  For  movable  kidney  :  In  rare  instances  in  which  nephrorrhaphy  has  failed, 
and  the  symptoms  are  very  severe.  5.  For  tumours  of  the  kidney  :  Under  the 
conditions  already  considered.  6.  For  injuries  of  the  kidney  or  ureter  :  In 
cases  of  prolapse  of  kidney  through  a  wound  of  the  loin,  for  rupture  of  kidney 
attended  with  hasmorrhage  dangerous  to  life  or  followed  by  suppuration,  or  in 
cases  of  penetrating  wound  causing  uncontrollable  htemorrhage  or  followed  by 
fistula  ;  in  cases  of  rupture  of  the  ureter  in  which  nephrotomy  is  followed  by 
fistula,  and  for  fistulous  communications  between  the  ureter  and  the  uterus 
or  vagina,  due  to  injury  during  labour  and  during  operations. 

In  all  cases,  before  undertaking  nephrectomy,  the  condition  of  the  other 
kidney  must,  if  possible,  be  ascertained.  In  one  recorded  case  the  kidney 
excised  was  the  only  one  the  patient  possessed,  and  more  than  once  in  spite  of 
all  precautions  the  only  working  kidney  has  been  removed.  In  one  case  in 
University  College  Hospital  nephrotomy  was  performed  and  some  pus  let  out 
by  a  free  incision.  The  wound  healed  and  the  patient  was  well  for  three 
months.  The  symptoms  then  returning,  nephrectomy  was  performed,  and  the 
patient  died  on  the  sixth  day  of  complete  suppression  of  urine.  The  other 
kidney  was  found  to  be  completely  destroyed  by  old  tuberculous  disease.  This 
shows  that  we  must  not  assume  that  the  other  kidney  is  sound  because  the 
patient  has  passed  safely  t'hrough  nephrotomy. 

The  quantity  of  urine  and  the  amount  of  urea  must  be  examined  for 
several  days.  A  marked  deficiency  in  the  quantity  of  urine  excreted,  or  in  the 
solids  eliminated  by  the  kidneys,  is  a  grave  sign.  The  sound  kidney  must  be 
examined  by  manipulation  for  enlargement  or  tenderness.  Severe  vomiting 
should  always  lead  to  a  grave  suspicion  of  double  disease. 

Various  methods  have  been  suggested  for  observing  the  character  of  the 
urine  entering  the  bladder  from  each  ureter.  The  cystoscope  can  hardly  prove 
of  much  service  in  this  connexion,  as  it  merely  shows  the  appearance  and  not 
the  quaUty  of  the  urine  (p.  1110).  Catheterization  of  the  ureters  in  the  female 
was  first  suggested  by  Simon  as  a  means  of  obtaining  separately  the  secretion 
of  the  tM-o  kidneys.  It  has  been  successfully  employed,  but  is  difficult  and 
uncertain.  In  two  cases  of  tuberculous  disease  of  the  kidney  Newman 
catheterized  the  ureters  ;  in  one  the  urine  from  the  opposite  kidney  was  prac- 
tically normal  and  nephrectomy  was  successfully  performed  ;  in  the  other  both 
samples  of  urine  contained  pus  and  tubercle  bacilli,  and  the  proposed  operation 
was  abandoned.    Various  methods  of  compressing  one  ureter  and  collecting 


I022 


DISEASES   OF  THE  KIDNEY. 


the  urine  from  the  other  have  been  devised,  but  have  not  proved  of  much 
practical  vakxe.  Lewers  has  found  it  easy  in  the  female  to  collect  the  urine 
from  each  ureter  by  dilating  the  urethra  and  introducing  one  piece  of  a 
Bryant's  rectal  speculum  into  the  bladder.  The  speculum  is  held  so  that  it 
covers  one  ureter,  whilst  the  urine  from  the  other  collects  in  its  hollow. 
Lastly,  it  is  urged  as  one  of  the  great  advantages  of  nephrectomy  by  an 
abdominal  incision  that  it  allows  the  condition  of  the  other  kidney  to  be 
ascertained  ;  but  even  this  oaly  serves  to  show  whether  or  not  marked  structural 
changes  are  present,  and  can  give  no  indication  of  its  secretory  power. 

Iiumbar  Nephrectomy. — If  the  lumbar  method  be  adopted  the  transverse 
incision,  with  the  vertical  extension  carried  from  it  to  the  crest  of  the  ilium, 
is  the  best,  as  giving  most  room.  The  early  steps  of  the  operation  are  the 
same  as  in  nephro-lithotomy.  When  the  capsule  is  reached  this  must  be 
opened  in  cases  of  calculous  or  tuberculous  pyelitis  ;  in  other  cases  it  should 
be  preserved  uninjured  if  possible.  The  kidney  is  then  carefully  enucleated 
with  the  fingers  of  one  hand  till  it  remains  attached  merely  by  its  pedicle.  In 
doing  this  care  must  be  taken  to  keep  close  to  the  gland  lest  the  peritoneum 
or  colon  be  torn.  The  kidney  may  now  be  drawn  forwards  in  the  wound,  and 
if  the  ureter  can  be  isolated,  this  should  be  done  and  a  double  ligature  passed 
round  it.  It  may  then  be  divided  between  the  ligatures,  its  end  being  touched 
as  it  is  cut  with  a  solution  of  chloride  of  zinc  lest  septic  matter  pass  from  it 
into  the  wound.  In  cases  of  pyonephrosis  it  is  usually  impossible  to  separate 
the  ureter  from  the  rest  of  the  pedicle.  A  strong  carbolized  silk  ligature  is 
now  passed  through  the  pedicle,  and  it  is  tied  in  two  pieces.  If  this  be  done 
carefully  with  a  blunt  aneurism -needle  there  is  no  fear  of  puncturing  the  renal 
vein.  The  pedicle  at  this  stage  must  not  be  dragged  on  too  forcibly,  first,  for 
fear  of  tearing  it,  and  secondly,  lest  on  the  right  side  the  ligature  be  applied 
too  close  to  the  vena  cava.  The  pedicle  having  been  securely  tied,  the  kidney 
is  cut  off  with  a  pair  of  scissors,  not  too  close  to  the  ligature.  All  bleeding 
having  been  arrested,  the  ligatures  are  cut  short  and  the  wound  is  closed,  a 
large  drainage-tube  being  inserted  and  the  case  treated  as  an  ordinary  wound 
in  any  other  part  of  the  body  by  some  form  of  antiseptic  dressing.  The  chiel' 
dangers  during  the  operation  are  hfemorrhage  from  the  substance  of  the  kidney 
in  the  case  of  a  tumour,  wound  of  the  peritoneum,  5,nd  wound  of  the  colon  in 
cases  of  pyonephrosis.  These  are  avoided  by  keeping  outside  the  capsule  in 
the  former  case,  and  inside  in  the  latter.  The  shock  of  the  operation  is  great, 
and  often  directly  fatal. 

Abdominal  Nephrectomy  is  performed  with  all  the  precautions  already 
laid  down  as  being  necessary  in  abdominal  operations  (p.  819).  The  incision 
now  adopted  in  all  cases  is  that  recommended  by  Langenbuch,  in  the  linea 
semilunaris.  It  should  commence,  according  to  Thornton,  just  below  the  ribs, 
a  narrow  hand's  breadth  from  the  middle  line,  and  be  carried  downwards  for 
about  four  inches.  As  soon  as  the  abdomen  is  opened  the  hand  is  introduced 
and  the  condition  of  the  opposite  kidney  and  ureter  investigated. 

The  intestines  being  held  aside  with  a  flat  sponge,  the  peritoneum  external 
to  the  colon  is  carefully  divided,  all  bleeding  being  immediately  arrested  by 
forcipressure  forceps.  The  pedicle  of  the  kidney  is  then  exposed,  and  the  vessels 
ligatured,  either  separately  or  in  the  same  way  as  in  the  lumbar  operations. 
The  enucleation  of  the  tumour  can  then  be  completed,  and  finally  the  ureter 
is  divided  between  two  ligatures,  care  being  taken  that  while  so  doing  none  of 
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its  contents  pass  into  the  abdominal  cavity.  The  divided  ends  must  imme- 
diately be  disinfected  with  chloride  of  zinc  (40  gr.  to  3]).  Thornton  recom- 
mends that  the  cut  end  of  the  ureter  be  at  once  drawn  outside  the  abdomen, 
and  subsequently  fixed  into  the  wound. 

All  bleeding  points  having  been  ligatured  a  large  sponge  is  placed  in  the 
cavity  whilst  the  sutures  are  introduced  in  the  abdominal  incision.  Thornton 
finds  that  drainage  is  unnecessary  if  the  wound  is  dry,  and  has  not  been  fouled 
by  the  contents  of  the  kidney.  Otherwise  a  tube  should  be  inserted,  and  in 
some  cases  it  may  be  advisable  to  introduce  a  second  tube  through  an  aperture 
in  the  loin,  as  recommended  by  Barwell. 

The  chief  advantages  of  Langenbuch's  incision  over  one  in  the  middle  line 
are  that  it  exposes  the  pedicle  more  directly,  that  it  enables  the  intestines  to 
be  readily  held  on  one  side  during  the  operation,  and  that,  as  the  kidney  is 
reached  through  the  outer  layer  of  the  meso-colon,  there  is  less  haemorrhage 
and  less  interference  with  the  vascular  supply  of  the  colon  than  when  the 
inner  layer  is  divided. 

In  the  after-treatment  of  nephrectomy  the  patient  must  be  covei'ed  up  as 
warmly  as  possible  to  promote  the  action  of  the  skin.  Vomiting  is  almost 
always  a  troublesome  symptom  ;  it  must  be  relieved  by  ice.  Thornton  finds 
that  oxalate  of  cerium  in  fifteen-grain  doses  frequently  repeated  is  sometimes 
useful.  Opium  must  be  avoided,  as  the  opposite  kidney  often  becomes  con- 
gested and  somewhat  disturbed  in  its  functions  for  a  few  days. 

By  most  Surgeons  the  lumbar  method  is  preferred  whenever  practicable,  the 
abdominal  operation  being  reserved  for  the  removal  of  large  tumours.  In 
a  large  proportion  of  cases  nephrectomy  is  performed  for  the  relief  of  a 
fistula  resulting  from  nephrotomy  and  drainage,  and  under  these  circumstances 
only  the  lumbar  operation  is  available.  The  increased  risk  which  results  from 
opening  the  peritoneum  must  as  a  general  rule  be  considered  to  outweigh  the 
advantages  derived  from  an  examination  of  the  opposite  kidney. 

The  Results  of  Nephrectomy  were  at  first  very  discouraging,  for  out  of 
the  first  12  cases  in  which  the  operation  was  done  but  2  recovered.  But  in- 
creased experience  in  the  operation,  a  more  just  appreciation  of  its  difficulties, 
and,  above  all,  the  great  advances  in  abdominal  surgery  generally,  have  during 
recent  years  turned  the  balance  in  favour  of  the  operation,  so  that  the 
recoveries  now  largely  exceed  the  deaths. 

Newman  has  collected  324  cases,  of  which  201  recovered  and  123  died,  or 
35"2  per  cent.  The  lumbar  incision  was  adopted  in  177  cases,  with  54  deaths, 
or  30*5  per  cent.  ;  while  of  138  operated  on  by  the  abdominal  incision  66  died, 
or  47'8  per  cent.  The  influence  which  the  nature  of  the  disease  for  which  the 
operation  was  performed  has  upon  the  mortality  is  shown  by  the  following 
details.  The  operation  was  performed  for  movable  kidney  in  30  cases  with  a 
mortality  of  30'0  per  cent.  ;  for  hydronephrosis  in  30  cases — 40  per  cent.  ;  for 
cystic  disease  in  16  cases —  7'5  per  cent.  ;  for  suppurative  disease  without  cal- 
culus in  54  cases — 33'3  per  cent.  ;  for  suppurative  disease  with  calculus  in 
61  cases — 36  per  cent.  ;  for  tuberculous  disease  in  33  cases — 36'6  per  cent.  ; 
for  traumatic  lesions  in  27  cases — 33  per  cent.  ;  for  benign  tumours  in  12 
cases — 25  per  cent.  ;  for  carcinoma  in  25  cases — 56  per  cent.  ;  for  sarcoma  in 
36  cases — 53"0  per  cent.  Of  the  total  deaths  almost  exactly  a  third  were  due 
to  shock  or  collapse,  the  mortality  from  this  cause  after  the  abdominal 
operation  being  14'5  per  cent.,  and  after  the  lumbar,  12  per  cent.    The  next 
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most  frequent  caiises  of  death  were  peritonitis,  septic  poisoning,--and  suppres- 
sion of  urine.  The  mortality  from  these  causes  after  abdominal  nephrectomy 
was  13,  1"5,  and  6'5  per  cent,  respectively  ;  and  after  lumbar  nephrectomy, 
1"1,  4'0,  and  4"0  respectively. 

Knowsley  Thornton  has  performed  nephrectomy  49  times ;  in  all  but  one  the 
kidney  was  removed  through  an  abdominal  incision,  and  in  the  large  majority 
this  was  made  at  the  outer  border  of  the  rectus.  The  total  number  of  deaths 
was  10,  but  if  two  of  these,  which  occurred  from  causes  not  directly  connected 
with  the  operation,  be  subtracted,  we  have  47  cases  with  8  deaths,  or  a  mortality 
of  17  per  cent. 

Of  23  cases  of  nephrectomy  reported  by  Henry  Morris  in  1893,  7  died.  Of 
5  cases  of  solid  tumour  2  died  within  twenty-four  hours  of  the  operation  ; 
Langenbuch's  method  was  adopted  in  3  cases  and  the  lumbar  in  2.  Of  (! 
cases  of  hydronephrosis  all  recovered  from  the  operation  ;  1  died  a  month 
later  of  ursemia,  and  the  post-mortem  examination  revealed  advanced  hydro- 
nephrosis of  the  opposite  kidney.  Of  7  cases  of  calculous,  disease,  2  died  ; 
one  death  occurred  four  days  after  the  operation  as  the  result  of  disorganiza- 
tion of  the  other  kidney  by  calculous  pyelitis  and  tuberculous  disease  of  the 
lungs  ;  in  the  other  case,  in  which  a  stone  was  impacted  in  the  ureter,  the 
cause  of  death  was  not  explained.  Of  5  cases  of  tuberculous  disease,  3  died 
from  defective  secretion  of  the  other  kidney.  Morris  has  since  abandoned 
nephrectomy  in  the  treatment  of  tuberculous  disease  unless  the  kidney  be 
found  absolutely  destroyed.  If  we  leave  out  of  consideration  the  5  tubercu- 
lous cases  we  have  a  total  of  18  with  4  deaths  ;  but  if  the  case  in  which  the 
other  kidney  was  disorganized  and  the  lungs  tuberculous  be  also  omitted  there 
remain  17  cases  with  3  deaths,  or  a  mortality  of  17"3  per  cent. 
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URINARY  CALCULUS  AND  LITHOTOMY. 

URINAEY   DEPOSITS  AND  CALCULI. 

The  urine  is  liable  to  deposit  various  solid  matters,  which  when  impalpable 
are  termed  Sediments  ;  when  in  fine  gritty  particles,  Gravel ;  and  when 
forming  a  larger  concrete  mass.  Calculus  or  Stone.  These  deposits  may  be 
the  result  of  constitutional  abnormality,  and  the  conditions  giving  rise  to 
them  are  then  sometimes  termed  a  Diathesis.  Much  importance  was  for- 
merly ascribed  to  these  so-called  diatheses,  as  it  was  believed  that  there  was 
some  definite  constitutional  condition  corresponding  to  each  form  of  urinary 
deposit  ;  but  this  view  can  no  longer  be  maintained. 

Uric  Acid  Deposits. — These  occur  in  two  forms  :  as  free  uric  acid  and  as 
urates.  Free  uric  acid,  in  the  form  of  crystals,  is  never  met  with  in  healthy 
urine.  AVhen  it  forms  a  deposit  it  appears  as  small  red  grains  which  may  be 
compared  in  general  appearance  to  cayenne  pepper.    Under  the  microscope  it 


Fig.  S3u. — Uric  Acid.  Fig.  S30. — Urate  of  Aiiiinoiiivna  and  Amurplious  Urates. 


is  found  to  be  crystalline.  The  form  of  the  crystals  varies  considerably  ; 
most  commonly  they  a]3pear  as  smooth,  transparent,  rhomboidal  plates,  mixed 
with  which  may  be  diamond-shaped,  prismatic,  or  needle-shaped  crystals. 
(Jccasionally  they  are  barrel-shaped  (Fig.  835).  As  a  rule  they  are  darkly 
stained  with  urinary  pigment,  and  present  a  reddish  colour,  but  the  tint  varies 
greatly  in  different  cases.  The  crystals  are  readily  soluble  in  dilute  solutions 
of  potash  or  soda. 

Urates  form  the  common  pale  yellow  or  reddish-yellow  deposit  which  is  so 
frequently  observed  to  form  as  urine  cools  after  being  passed.  This  deposit  is 
amorphous,  and  has  no  very  definite  chemical  composition,  consisting  of  uric 
acid,  combined  with  sodium,  potassium,  and  ammonium  in  varying  proportions, 
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with  traces  of  calcium  and  magnesium.  The  depth  of  colour  is  proportional 
to  the  amount  of  pigment  in  the  urine. 

Urate  of  ammonium  (Fig.  836),  in  the  form  of  spiked  globular  masses,  is 
occasionally  met  with  alone  or  mixed  with  amorphous  urates.  The  amorphous 
urates  are  readily  recognized  clinically  by  their  completely  dissolving  when  the 
urine  is  warmed.    Free  uric  acid  and  urates  are  not  uncommonly  found  together. 

Uric  acid  is  one  of  the  products  formed  in  the  elimination  of  nitrogenous 
material  from  the  body.  Under  normal  circumstances  by  a  process  of  oxida- 
tion it  becomes  converted  into  urea  and  carbonic  acid,  the  former  being 
eliminated  with  the  urine  and  the  latter  by  the  lungs.  Such  uric  acid  as 
remains  unoxidised  is  excreted  in  the  form  of  urates  in  such  quantity  as  is, 
under  normal  conditions,  readily  soluble  in  the  urine.  The  presence  of  an 
excess  of  uric  acid  is  therefore  due  to  imperfect  oxidation.  The  deficiency 
of  oxygen  may  be  absolute,  as  when  the  patient  is  confined  to  close  ill-venti- 
lated rooms,  and  takes  insufficient  exercise  in  the  open  air,  or  when  he  suffers 
from  some  disease  interfering  with  respiration,  as  phthisis  or  emphysema,  or 
when,  from  the  deficiency  of  red  corpuscles,  the  blood  is  not  in  a  state  to  take 
up  the  necessary  quantity.  In  all  these  conditions  copious  deposits  of  urates 
are  habitually  met  with.  In  other  cases  the  supply  of  oxygen  is  normal  in 
amount,  but  the  refuse  products  to  be  oxidised  are  excessive.  This  may  arise 
from  an  excessive  supply  of  nitrogenous  food,  or,  in  fact,  of  food  of  any  kind, 
for  there  seems  reason  to  believe  that  the  carbo-hydrates,  starch,  sugar,  &c., 
and  alcohol,  exert  a  sort  of  preference  claim  on  the  oxygen,  and  if  supplied  in 
excessive  quantities  leave  an  insufficient  amount  for  the  perfect  oxidation  of 
the  refuse  nitrogenous  substances  arising  from  the  natural  waste  of  the  body. 
These  deposits  are  therefore  commonly  met  with  in  individuals  of  a  robust 
habit  of  body  and  florid  appearance  who  have  lived  too  well.  Copious  deposits 
of  urates  occur  also  in  all  febrile  conditions  which  are  invariably  associated 
with  an  increased  waste  of  the  tissues  of  the  body.  Violent  and  prolonged 
muscular  exertion  may  produce  the  same  effect. 

William  Eoberts  has,  however,  shown  that  an  unnatural  tendency  to  the 
precipitation  of  uric  acid  in  the  urine  is  not  necessarily  due  to  its  presence  in 
excessive  amount.  Among  the  other  conditions  of  the  urine  which  favour  the 
deposit  of  uric  acid  are,  according  to  Roberts,  high  acidity,  poverty  in  salines, 
and  low  pigmentation.  Without  considering  the  chemical  aspect  of  this  im- 
portant subject,  it  is  worthy  of  notice  that  Roberts  suggests  that  the  poverty 
in  the  salines  of  the  urine  by  favouring  the  formation  of  free  uric  acid  from  the 
amorphous  urates  may  serve  to  explain  the  greater  frequency  of  stone  among 
the  children  of  the  poor  as  compared  with  the  children  of  the  rich,  and  its 
special  frequency  among  the  natives  of  India.  In  both  instances  the  diet  is 
unusually  deficient  in  mineral  salts. 

Excess  of  uric  acid  in  the  blood,  as  was  clearly  demonstrated  (larrod,  is 
an  essential  feature  of  gout.  In  this  disease  deposits  of  uric  acid,  either  as 
urates  or  as  pure  uric  acid,  are  always  met  with  in  the  urine  ;  and  the  gouty 
deposits  in  joints  and  other  structures  are  composed  of  urate  of  sodium. 

Uric  acid  is  frequently  met  with  in  unhealthy  children  of  the  poor  and  less 
commonly  among  the  children  of  the  rich,  who  are  allowed  more  animal  food 
than  they  can  readily  digest. 

The  mere  deposit  of  the  normal  quantity  of  urates  on  the  cooling  of  the  urine, 
concentrated  by  excessive  sweating,  may  be  regarded  as  a  natural  condition. 
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Uric  Acid  Calculi. — ^The  calculi  containing  uric  acid  are  of  two  kinds  : 
the  pure  uric  acid  and  the  urate  of  ammonium.  Uric  acid  in  the  form  of 
minute  concretions  forms  the  most  common  variety  of  gravel.  When  a 
distinct  calculus  is  formed  it  is  usually  of  regular  form,  oval,  somewhat 
compressed  and  flattened,  smooth,  or  slightly  nodular  on  the  surface,  and  of 
a  fawn  colour.  On  section  it  is  seen  to  be  laminated,  and  to  present  various 
shades  of  light  brown  or  fawn  tint.  Fissures  are  occasionally  met  with  in  its 
structure,  the  origin  of  which  it  is  difficult  to  explain,  and  in  rare  cases  the 
whole  stone  has  been  known  to  break  up  spontaneously  into  small  fragments. 
The  urate  of  ammonium  calculus  is  of  very  rare  occurrence  ;  it  is  met  with 
chiefly  in  children,  is  composed  of  concentric  rings,  has  a  fine  earthy  appear- 
ance, and  is  clay-coloured.  The  uric  acid  calculus  may  be  distinguished  from 
the  urate  of  ammonium  by  heating  a  fragment  in  solution 
of  caustic  potash  :  both  dissolve,  but  the  latter  evolves 
ammonia  in  the  process  of  solution. 

The  treatment  of  uric  acid  deposits  must  be  directed 
to  the  removal  of  the  prime  causes  of  this  condition,  viz., 
mal-assimilation,  defective  oxygenation,  and  the  ingestion 
of  too  large  a  quantity  of  nitrogenous  food.  All  these  may 
be  remedied  by  attention  to  ordinary  hygienic  measures  ; 
the  patient  must  live  sparely,  should  avoid  fermented  liquors, 
especially  red  and  effervescent  wines,  and  abstain  from 
sweets,  pastry, &c.  He  should  take  plenty  of  outdoor  exercise, 
.•md  keep  the  skin  in  healthy  action  by  warm  dry  air  or  vapour 
bathing,  and  the  use  of  horsehair  gloves.  The  bowels  also  must  be  carefully 
regulated  by  means  of  saline  and  other  aperients,  with  occasional  alterative 
doses  of  blue  pill  ;  to  which,  if  the  constitution  be  gouty,  some  colchicum 
may  advantageously  be  added.  Preferable  to  all  medicines,  perhaps,  are  the 
natural  aperient  saline  waters  of  Pullna,  Friedrichshall,  or  Carlsbad,  taken 
fasting.  The  patient  may  also  be  directed  to  drink  some  of  the  natural 
alkaline  waters,  as  those  of  Vichy,  Vals,  or  Fachingen.  The  Vichy  waters, 
containing  a  large  quantity  of  carbonate  of  sodium,  with  free  carbonic  acid 
are  often  extremely  serviceable.  If  they  cannot  be  procured,  a  very  good 
alkaline  drink  consists  of  a  scruple  of  bicarbonate  of  potassium  and  five  grains 
of  nitre  dissolved  in  a  tumbler  of  cold  or  tepid  water,  to  which  about  five 
grains  of  citric  acid  or  a  tablespoonful  of  lemon  juice  may  be  added  ;  this 
should  be  taken  early  in  the  morning  or  in  the  middle  of  the  day.  The  pre- 
parations of  lithia  are  of  essential  service  in  removing  uric  acid  gravel  or  in 
clearing  the  urine  of  urates.  They  may  be  given  alone,  or  in  combination 
with  the  citrate  or  carbonate  of  potassium.  Piperazine,  a  powerful  solvent  of 
uric  acid,  may  be  given  in  five-grain  doses  three  times  a  day  ;  or  aerated 
piperazine  water  containing  ">  grains  to  the  tumblerful  may  be  used. 

Deposits  of  Oxalate  of  Lime. — Oxalate  of  lime  appears  in  two  forms,  as 
octahedra  (Fig.  JSiJS),  and  as  dumb-bells.  The  crystals  are  colourless  or  nearlv 
so.  The  dumb-bells-  sometimes  become  agglomerated  into  small  rounded 
masses,  forming  the  so-called  hemp-seed  calculi.  The  origin  of  oxalate  of 
lime  in  the  urine  is  a  somewhat  doubtful  point.  Oxalic  acid  is  not  present 
normally  in  the  urine,  and  is  supposed  to  be  derived  from  uric  acid  by 
imperfect  oxidation.  It  has  been  ascribed  also  to  the  imperfect  oxidation  of 
the  carbo-hydrates  taken  as  food.    Certain  articles  of  diet,  as  sorrel  and 
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rhubarb,  which  contain  oxalates  in  considerable  quantities,  will  cause  their 
presence  in  the  urine.  It  was  formerly  supposed  to  be  associated  with  marked 
symptoms  indicating  the  so-called  oxalic  diathesis,  the  patient  being  pale, 
hypochondriacal,  dyspeptic,  and  suffering  from  acidity  of  the  stomach,  dis- 
turbed sleep,  and  loss  of  sexual  power.  Roberts,  however,  states  that  oxaluria 
is  accompanied  by  no  constant  train  of  symptoms,  and  asserts  that  the  presence 
of  oxalates  furnishes  no  definite  indication  for  treatment.    Urine  containing 


**    .^\^^  839-— Very  rough  Oxa- 

il^v.         >^*¥3ir  late  of  Lime  CalciUus. 

Fig.  S3S. — Cry.stals  of  Oxalate  of  Lime. 

oxalates  is  usually  ])ale,  abundant,  and  acid,  and  may  cause  some  sensation  of 
heat  and  pain  in  its  passage  along  the  urethra.  It  forms  no  definite  deposit, 
but  is  usually  associated  with  a  slight  excess  of  mucus.  The  crystals  adhere 
to  the  side  of  the  glass  in  hues  corresponding  to  any  irregularity  in  the  glass, 
or  to  marks  left  by  the  cloth  used  in  wiping  it  out.    There  is  strong  reason  to 

believe  that  in  many  cases  the  oxalic  acid  is 
produced  during  the  early  stages  of  decom- 
position after  the  urine  has  been  passed. 

Oxalate  of  Lime  Calculus.  —  The 
oxalate  of  lime  or  mulberry  calculus  is 
usually  of  a  dark  brown  or  even  black 
colour,  rough,  tuberculated,  and  sometimes 
almost  spiculated  on  the  surface  (Fig.  83y). 
It  is  very  heavy  and  hard.  It  seldom 
reaches  a  great  size,  as  the  irritation  it 
causes  calls  attention  to  it  early.  Oxalic 
calculi  of  small  size  are  not  uu frequently 
passed  as  gravel. 

Treatment. — When  the  patient  habitu- 
ally passes  oxalates,  and  especially  if  they 
appear  as  gravel,  he  must  be  put  upon  a 
light  and  nourishing  diet,  especially  fish,  as  recommended  by  Bird,  and  he 
should  be  cautioned  to  avoid  sweets  and  all  fermented  liquors,  with  the 
exception  of  a  moderate  quantity  of  weak  spirits  and  water.  Tonics,  particularly 
the  mineral  acids,  iron,  zinc,  and  quinine,  may  be  given,  and  the  residence 
should,  if  possible,  be  changed  for  a  time  to  a  warm  climate.  Distilled  water 
only  must  be  used  for  drinking  purposes.  When  calculus  is  formed,  there 
is,  owing  to  its  roughness,  usually  a  good  deal  of  pain  in  the  region  of  the 
bladder,  requiring  the  free  administration  of  opiates. 


Fig.  840.— Crystals  of  Aminonio- 
Magnesian  Phosphate. 
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Fhosphatic  Deposits. — The  sediments  and  calculi  containing  phosphates 
occur  in  three  distinct  forms  :  1.  Triple  or  Ammonio-Magnesian  Phosphate; 
2.  Phosphate  of  Lime  ;  and  ?>.  Mixed  Phosphates,  consisting  of  a  mixture  of 
the  preceding  varieties. 

1.  The  Triple  or  Ammonio-Magnesian  phosphate  is  met  with  in  all 
specimens  of  urine  that  are  decomposing.  It  has  no  pathological  significance, 
and  is  not  associated  Avith  any  special  constitutional  condition.  It  forms  the 
chief  part  of  the  white  crust  which  is  deposited  on  all  instruments  tied  into 
the  bladder  for  any  length  of  tirhe,  and  on  all  stones  which  have  given  rise  to 
severe  cystitis. 

2.  The  Amorphous  Phosphate  of  Lime  is  deposited  whenever  the  urine 
becomes  alkaline,  whether  from  the  administration  of  alkaline  drugs,  from  the 
presence  of  alkaline  mucus  in  large  quantities  secreted  from  an  inflamed 
bladder,  or  from  the  formation  of  carbonate  of  ammonium  from  decomposition. 
It  very  rarely  forms  a  concretion  alone.  Excess  of  phosphates  is  met  with  in 
some  forms  of  disease  of  the  nervous  system,  but  unless  the  urine  be  at  the 
same  time  alkaline  it  does  not  form  a  deposit.  Amorphous  phosphates  are 
very  frequently  passed  a  few  hours  after  a  meal,  during  the  so-called  "  alkaline 
tide  "  in  the  urine,  especially  about  eleven  or  twelve  o'clock  after  a  heavy  late 
breakfast.  This  occurs  more  readily  if  the  actual  amount  of  phosphates  be  in 
excess.  The  causes  of  this  condition  are  not  very  clear,  but  the  alkalinity  can 
easily  be  shown  in  many  cases  to  be  due  to  the  presence  of  alkaline  carbonates, 
the  urine  efi"ervesciug  vigorously  on  the  addition  of  any  acid.  It  is  frequently 
associated  with  late  hours  and  overwork.  The  patient  is  often  much  alarmed 
by  the  appearance  of  the  phosphates,  as  they  usually  come  at  the  end  of 
micturition,  forming  a  white  cloud  in  the  stream,  which  he  may  mistake  for 
seminal  fluid.  If  the  phosphates  are  very  abundant,  they  often  hang  about  in 
the  urethra,  and  may  cause  severe  smarting  or  burning  pain  after  micturition. 
The  condition  is  easily  detected  by  examining  the  urine.  The  white  heavy 
deposit  looking  almost  like  pus  disappears  immediately  on  the  addition  of  a 
little  acid. 

?K  Mixed  phosphates  are  usually  met  with  in  all  cases  of  disease  of  the 
bladder  with  ammoniacal  urine,  as  in  the  cystitis  following  an  injury  to  the 
spine,  or  in  advanced  cases  of  prostatic  disease. 

Fhosphatic  Calculi. — Pure  phosphatic  calculi  are  very  rare,  if  we  exclude 
those  soft  concretions  that  form  in  a  foul  bladder.  They  are  commonly  com- 
posed of  mixed  phosphates  in  varying  proportions.  If  the  proportion  is  about 
two  parts  of  the  amraonio-magnesian  to  one  part  of  the  phosphate  of  lime,  it 
fuses  readily  into  a  bead  before  the  blow-pipe,  and  hence  has  been  called  the 
fusible  calculus.  This  calculus  is  friable,  laminated,  and  has  a  chalky  or 
earthy  look.  The  ammonio-magnesian  calculus  is  less  common.  It  may  be 
beautifully  crystalline  in  structure.  The  phosphate  of  lime  calculus  is  still 
more  rare,  as  the  amorphous  phosphates  seem  to  show  but  little  tendency  to 
agglomerate  into  a  concretion.  The  few  that  have  been  met  with  are 
laminated,  and  harder  than  the  other  phosphatic  stones. 

The  Treatment  of  the  deposit  of  phosphates  is  in  most  cases  purely 
local,  decomposition  of  the  urine  being  prevented,  and  the  bladder  kept  clean 
by  those  means  that  will  be  described  in  the  chapter  on  cystitis.  The  passage 
of  amorphous  phosphates  may  be  treated  by  avoidance  of  overwork  and  late 
hours,  and  by  exercise  in  the  open  air,  a  few  days  of  which  treatment  will 
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usually  cause  a  complete  disappearance  of  the  symptoms.  Tonics,  especially 
nitric  acid  or  nitro-hydrochloric  acid  and  tincture  of  nux  vomica,  are  often 
of  use. 

Cystine  is  rarely  met  with  in  the  urine.  It  differs  from  all  other  ingre- 
dients in  containing  a  large  quantity — about  26  per  cent. — of  sulphur.    It  is 

very  rarely  seen  as  a  sediment  in  the  urine  ; 
but  when  it  occurs  in  this  form  it  presents  the 
microscopic  characters  seen  in  Fig.  841, 
being  composed  of  hexagonal  plates.  The 
causes  which  lead  to  its  formation  are  uncer- 
tain, but  the  tendency  to  it  is  often  hereditary. 
Calculi  containing  cystine  are  occasionally 
met  with.  Golding  Bird  states  that  in  Guy's 
Hospital  museum  there  are  eleven ;  and  in  the 
museum  of  University  College  are  some  good 
specimens.  Thompson  has  removed  a  cystine 
calculus  weighing  2f  ounces.  Cystine  in 
calculus  has  a  peculiar  yellowish  colour,  be- 
coming green  after  exposure  to  the  air,  and 
a  waxy  look,  quite  peculiar  to  itself.  Friction 
applied  to  its  cut  surface  causes  it  to  emit  a  smell  like  that  of  garlic. 

Xanthine,  or  Xanthic  Oxide,  was  first  noticed  by  Marcet,  and  has  since 
been  observed  by  Laugier,  Langenbeck,  and  others.  It  is  of  extremely  rare 
occurrence,  and  has  been  found  in  only  four  recorded  instances  in  the  form  of 
calculous  concretions.  These  have  generally  been  of  small  size,  with  the 
exception  of  the  one  removed  by  Langenbeck,  which  weighed  388  grains. 
For  a  detailed  account  of  the  chemical  characters  and  constituents  of  this 
substance,  as  well  as  of  the  other  materials  of  which  calculi  are  formed,  I  must 
refer  to  the  works  of  G.  Bird,  Beale,  and  Ralfe. 

Carbonate  of  Lime  has  occasionally  been  met  with  as  an  amorphous 
powder  in  alkaline  or  very  faintly  acid  urine.  Bird  states  chat  he  detected 
carbonate  of  lime  as  forming  a  distinct  stratum  in  some  phosphatic  calculi ; 
and  Thudichum  has  examined  prostatic  concretions  consisting  almost  entirely 
of  Ihis  substance — the  urinary  origin  of  which,  however,  he  doubts.  Vesical 
calculi  composed  of  carbonate  of  lime  are  certainly  very  rarely  met  with. 

Chemical  Examination  of  Calculi. — For  a  complete  account  of  the 
chemical  examination  of  urinary  calculi  I  must  refer  the  reader  to  works  on 
medical  chemistry  by  C.  H.  Ealfe  and  others.  The  following  rough  tests 
may,  however,  be  employed  for  the  three  chief  varieties,  the  other  forms  being 
so  rare  that  they  may  practically  be  excluded  from  consideration  :  Place  a 
small  fragment  on  a  piece  of  platinum  foil,  and  hold  it  in  the  flame  of  a  spirit 
lamp.  If  it  burns  completely  away,  or  at  most  leaves  a  scarcely  appreciable 
residue,  it  is  pi'obably  uric  acid  or  urate  of  ammonium.  If  it  blackens  and 
then  leaves  a  white  residue  of  the  same  size  as  the  original  fragment,  it  is  either 
oxalate  or  phosphate.  Then  place  three  very  small  fragments  on  three  glass 
slides,  and  add  by  means  of  a  glass  rod  a  drop  of  dilute  liquor  potass^  to  one, 
of  acetic  acid  to  another,  and  of  dilute  hydrochloric  acid  to  the  third.  If  it 
dissolves  in  the  hquor  potassse  it  is  either  uric  acid  or  urate  of  ammonium:  if 
it  dissolves  in  acetic  acid  and  hydrochloric  it  is  phosphate  ;  if  it  dissolves  in 
hydrochloric  acid  and  not  in  acetic  it  is  oxalate  of  lime.    If  it  dissolves  in 


Fig.  841.— Crystals  of  Cystine. 
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liquor  potassae,  put  a  glass  slip  cover  over  it  and  then  run  in  beneath  a  drop  of 
acetic  or  hydrochloric  acid  ;  as  the  acid  meets  the  alkaline  fluid  a  white  cloud 
will  appear ;  examine  this  under  the  microscope  and  it  will  be  found  to  be 
composed  of  diamond-shaped  crystals  of  uric  acid.  As  a  confirmatory  test  for 
oxalate  of  lime,  the  white  residue  left  after  heating  on  the  platinum  foil  may 
be  placed  on  a  glass  slide  and  a  drop  of  acid  added,  when  it  will  be  seen  to 
dissolve  with  effervescence,  oxalic  acid  having  been  broken  up  by  the  heat,  and 
carbonate  of  lime  remaining. 

STONE    IN    THE  BLADDER. 

Structure  of  Calculi. — Calculi,  though  sometimes  composed  throughout 
of  the  same  deposit,  are  frequently  made  up  of  layers  or  strata,  differing 
in  chemical  composition  from  one  another,  and  these  usually  go  by  the 
name  of  altmiating  calculi  (Fig.  842).  Most  frequently  the  nucleus  consists 
of  uric  acid  ;  next  in  oi"der  of  frequency  comes  the  oxalate  of  lime  ;  and 
then  the  concretion  of  a  phosphatic  character  throughout.    It  is  very  seldom 


Alternating  Calculus.  Pliospliates. 


that  the  nucleus  is  absent  ;  but  concretions  have  occasionally  been  met  with 
in  which  none  could  be  detected,  or  in  which  it  was  even  replaced  by  a  cavity. 
The  nucleus  is  usually  as  nearly  as  possible  in  the  centre  of  the  calculus,  and 
is  generally  nearly  regular  in  shape  ;  occasionally,  however,  it  is  branched  or 
curiously  radiated  :  and  then  the  concretion  generally  affects  a  corresponding 
outline.  Calculi  containing  two  or  three  nuclei  have  sometimes  been  found, 
consisting  probably  of  an  equal  number  of  concretions  agglomerated  together. 
A  foreign  body  occasionally  takes  the  place  of  a  nucleus. 

The  body  of  a  calculus  having  the  uric  acid  nucleus  is  generally  composed  of 
the  same  substance  possibly  mixed  with  some  urates  ;  but  not  unfrequently 
tliese  are  encrusted  with  deposit  of  phosphates.  In  other  instances  the  body 
may  be  wholly  composed  of  some  of  the  earthy  phosphates,  which  more  rarely 
alternate  with  the  oxalate  of  Hme  or  the  triple  phosphates. 

An  oxalate  of  lime  nucleus  usually  has  a  body  of  the  same  constitution;  but 
in  some  cases  it  is  encrusted  with  phosphates  or  urates  (Fig.  843).  When 
the  interior  is  phosphatic,  the  concretion  is  always  of  the  same  constitution. 

The  alterations  in  the  composition  of  a  calculus  are  due  to  varying  con- 
ditions of  the  general  health,  and  consequently  of  the  character  and  con- 
stituents of  the  urine,  and  of  the  state  of  the  lining  membrane  of  the  bladder. 
The  uric  acid  and  oxalate  of  lime  nuclei  and  layers  are  undoubtedly  due  to 
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constitutional  causes.  The  phosphatic  laminte,  wliether  interposed  between 
the  uric  acid  or  encrusting  the  calculus,  are  dependent  on  vesical  irritation 
and  decomposition  of  the  urine,  consequent  on  the  presence  in  the  bladder  of 
the  uric  acid  or  oxalate  of  lime  nucleus  which  has  previously  been  formed. 

Origin. — Calculi  may  be  formed  either  in  the  kidneys  or  in  the  bladder. 
Those  that  contain  nuclei  of  the  urates  or  oxalates  are  probably  renal  in  their 
origin  ;  whilst  those  that  have  a  jjhosphatic  nucleus  are  usually  vesical,  renal 
nuclei  of  this  composition  being  rarely  met  with. 

All  renal  calculi,  all  those  vesical  calculi  that  have  a  renal  origin,  and  some 
of  those  even  that  appear  to  be  formed  primarily  in  the  bladder,  have  a  con- 
stitutional source  ;  they  arise  from  a  morbid  state  of  the  urine,  which  in 
its  turn  pi'obably  depends  upon  mal-assimilation,  the  particular  form  of  which 
determines  the  chemical  composition  of  the  stone.  Those  calculi  that  are 
formed  by  deposit  from  the  urine  upon  and  around  some  foreign  body,  as  a 
pin  or  straw  accidentally  introduced  into  the  bladder,  and  some  soft  phosphatic 
concretions  that  appear  to  be  the  result  of  an  unhealthy  state  of  its  mucous 
membrane,  may  be  looked  upon  as  being  local  in  their  origin. 

The  symptoms  arising  from  a  stone  in  the  kidney  and  during  its  passage 
to  the  bladder  have  already  been  described  (p.  1007).    Though  a  vesical 


calculus  often  owes  its  origin  to  the  descent  of  a  stone  from  the  kidney,  yet 
frequently  there  is  no  evidence  of  its  coming  from  such  a  source,  but  every 
appearance  of  its  being  deposited  in  the  bladder  ;  a  nucleus  being  originally 
formed  in  the  viscus  by  the  aggregation  of  some  sabulous  matters,  upon  which 
fresh  deposits  take  place,  until  a  true  calculus  is  formed.  In  some  instances, 
vesical  calculi  have  been  found  deposited  upon  and  encrusting  foreign  bodies, 
accidentally  introduced  into  the  bladder,  such  as  a  piece  of  straw,  a  pin,  bit  of 
bougie,  fragment  of  bone,  &c. 

Number. — The  number  of  calculi  in  the  bladder  varies  considerably  :  most 
commonly  only  one  is  encountered  ;  but  in  about  one-fifth  or  one-sixth  of  the 
cases  operated  upon  several  will  be  found  ;  from  two  to  six  or  eight  are  by  no 
means  uncommonly  met  with.  Occasionally,  several  dozens  have  been  de- 
tected ;  and  there  are  instances  on  record  in  which  even  some  hundreds  of 
distinct  and  separate  calculi  have  been  found  in  one  bladder.  The  most  re- 
markable case  of  this  kind  is  one  in  which  Physick  removed  from  a  Judge  in 
the  United  States  upwards  of  a  thousand  calculi,  variug  in  size  from  a 
partridge-shot  to  a  bean,  and  each  marked  with  a  black  spot.  Several  calculi 
may  become  matted  together  in  one  large  concretion,  as  in  the  annexed  repre- 
sentation of  a  calculus  (Fig.  844)  which  I  removed  from  a  child  four  years 
old ;  it  was  formed  of  eleven  distinct  uric  acid  calculi  soldered  together  in 


Fig.  844.  —  Uric 
Acid  Calculi 
matted  toge- 
ther. 


Fig.  S4S.— Calculi  with  Facets. 
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this  way  :  besides  which,  thi-ee  others  were  loose  in  the  bladder.  When  two 
or  more  calculi  occur  they  are  often  uniform  in  shape,  size,  and  weight,  one 
being  the  exact  counterpart  of  the  other.  This  symmetry  is  remarkable  when 
the  calculi  are  very  numerous,  dozens  of  small  stones  of  exactly  the  same  size, 
shape,  and  weight,  being  met  with.  One  large  calculus  is  very  rarely,  if  ever, 
found  associated  with  numerous  small  ones. 

When  there  are  several  calculi  in  the  bladder,  the  friction  of  one  against 
another  usually  causes  the  opposing  surfaces  to  become  smooth,  thus  consti- 
tuting "  facets  "  (Fig.  845).  In  some  cases,  however,  when  the  calculi  are 
numerous,  there  are  no  signs  of  attrition.  This  is  probably  owing  to  the 
bladder  being  atonic,  always  containing  urine,  and  thus  not  compressing  and 
grinding  the  calculi  against  one  another.  In  a  patient  of  mine  who  had 
fifteen  calculi  in  his  bladder,  all  the  stones  were  round,  about  the  size  and 
shape  of  marbles,  without  any  facets.  In  other  cases,  again,  there  may  be 
more  facets  on  one  calculus  than  companion  calculi  in  the  bladder.  A  second 
stone  may  occasion  two  or  even  three  facets  on  the  first,  having  rolled  first  to 
one  and  then  to  the  other  side  of  it. 

Spontaneous  Fracture  of  a  Calculus  will  sometimes  occur  within  the 
bladder.  This  has  been  met  with  only  in  uric  acid  calculi,  and  may  happen 
to  a  stone  that  is  single,  or  to  one  among  many.  Civiale  suggested  that  the 
fracture  might  be  due  to  the  pressure  of  a  hypertrophied  bladder,  and  others 
have  supposed  that  it  might  be  caused  by  concussion  of  one  stone  against 
another,  but  neither  of  these  theories  has  any  evidence  to  support  it.  In  the 
museum  of  University  College  is  a  calculus  removed  as  it  were  in  the  act  of 
disintegrating.  Apparently  by  a  process  of  shrinking  of  the  older  parts  of 
the  stone,  fissures  have  formed  concentrically  round  the  nucleus,  and  the  zones 
thus  formed  are  divided  transversely  by  other  fissures.  The  urine  has  soaked 
into  these  and  deposited  a  small  quantity  of  soft  white  phosphatic  matter, 
showing  that  the  shrinking  and  fissuring  had  occurred  before  removal.  The 
stone  shows  great  tendency  to  break  up  into  segments,  and  has  in  part  done 
so.  Where  spontaneous  fracture  occurs  great  irritability  of  the  bladder  is 
set  up.  In  some  cases  the  fragments  become  agglomerated  together  by  the 
deposit  of  a  quantity  of  phosphatic  matter  upon  and  around  them.  In  other 
cases,  the  different  fragments  may  each  form  the  nucleus  of  a  fresh  calculus, 
so  that  the  bladder  may  afterwards  contain  numerous  concretions. 

Physical  Characters. — The  Size  of  calculi  varies  from  that  of  a  hemp- 
seed  or  pin's  head  to  a  concretion  of  immense  magnitude.  One  of  the  largest 
with  which  I  am  acquainted  is  a  calculus  removed  by  the  suprapubic 
operation  by  Uytterhoeven  of  Brussels  ;  it  is  pyriforni,  and  measures  19|^ 
inches  in  its  longest  circumference,  and  \ih  inches  round  at  its  broadest  part, 
being  (ii  inches  long  and  about  4  wide.  In  the  celebrated  case  of  Sir  W. 
Ogilvie,  Cline  attempted,  but  failed,  to  extract  a  calculus  measuring  16  inches 
round  one  axis  and  14  round  the  other.  These  enormous  concretions  are 
happily  seldom  met  with  at  the  present  day  ;  the  usual  size  of  stones  removed 
by  operation  being  from  about  one  to  two  inches  in  the  longest  diameter, 
somewhat  narrow,  and  perhaps  flattened. 

The  Weight  of  calculi  varies  from  a  few  grains  to  several  ounces  ;  the 
commonest  weight  is  from  tlu'ee  drachms  to  about  one  ounce,  reaching 
occasionally  from  three  to  six  ounces  ;  from  this  they  may  range  upwards 
until  several  pounds  are  reached.    Thus,  in  Cline's  case  the  stone  weighed 
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44  ounces.  Deschamps  saw  one  of  51  ounces,  and  Morand  one  weighing 
6  lbs.  :  none  of  these  admitted  of  removal.  Thompson  has  successfully  re- 
moved one  weighing  14  ounces,  and  W.  Rivington  one  weighing  23,  which 
liad  to  be  broken  up  in  the  bladder  ;  whilst  Milton  of  Cairo  extracted  a  stone 
weighing  nearly  ?A\  ounces  by  abdominal  section,  the  patient  dying  two  and 
a  half  months  afterwards  of  renal  disease.  The  largest  calculi  are  usually 
composed  chiefly  of  phosphates.  Large  and  heavy  calculi  are  certainly  less 
frequently  met  with  now  than  formerly,  owing  to  operations  for  stone  being 
simpler  and  less  dreaded  since  the  introduction  of  anaesthetics,  and  hence 
practised  in  an  earlier  stage  of  the  disease. 

The  Hardness  of  calculi  varies  considerably  :  the  oxalate  of  lime  is  the 
hardest  ;  the  uric  acid  comes  next,  and  is  often  very  hard,  though  brittle  ; 
the  phosphatic  calculi  are  always  comparatively  soft. 

The  Shape  of  calculi  jjresents  great  variety  ;  most  commonly,  however, 
they  have  an  ovoid  figure.  Concretions  of  uric  acid  and  urate  of  ammonium 
are  generally  pretty  regularly  ovoidal,  smooth,  and  disc-like.    Those  com- 


posed of  oxalate  of  lime  are  usually  somewhat  globular  or  square-shaped,  and 
generally  rough,  nodulated,  or  spiculated  upon  the  surface.  The  phosphatic 
calculi  present  often  the  most  irregular  outline  ;  most  commonly,  it  is  true, 
tiiey  are  ovoid  or  globular,  but  are  not  uufrequently  branched,  as  if  moulded 
to  the  interior  of  a  sacculated  bladder,  constricted,  or  of  an  hour-glass  shape. 
The  cystine  calculi  are  generally  tolerably  oval  and  regular  in  outline. 

Position. — Most  frequently  calculi  lie  loose  in  the  bladder  ;  but  occasionally 
they  may  be  fixed,  either  by  being  encysted,  and  then  lying  in  one  of  the 
sacculi  that  have  already  been  described  within  the  walls  of  the  bladder  (Figs. 
846  and  847)  ;  or  by  being  impacted  in  one  of  the  ureters  ;  or,  in  other  cases 
by  being  partly  included  in  villous  or  malignant  growths. 

Causes. — Whenever  a  foreign  body  of  any  kind,  as  a  piece  of  broken 
catheter,  &c.,  is  introduced  into  the  bladder,  it  will  form  the  nucleus  of  a 
calculus,  speedily  becoming  encrusted  by  calculous  phosphatic  matter.  But 
the  causes  of  calculi  occurring  spontaneously  are  very  obscure.  There  can  be 
little  doubt,  it  is  true,  that  the  different  forms  of  concretion  are  connected 
with  the  various  general  and  local  conditions  that  have  already  been  described  ; 


Fig.  840. — Exterior  of  Bladder,  containing 
an  Encysted  Calculus  at  »  :  h,  Ureter. 


Fig.  847. — Interior  of  tlie  same  Bladder,  showing  small 
Orifice  leading  into  Cyst  at  a  :  Ureter. 
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and  we  may  look  upon  tlie  formation  of  a  calculus  as  an  indication  of  the 
existence,  in  a  greater  degree  of  intensity  than  usual,  of  the  causes  which 
ordinarily  give  rise  to  sediments  or  gravel  ;  but  why,  in  particular  cases, 
aggregation  into  a  calculous  mass  takes  place  it  is  impossible  to  say. 

Age  exercises  considerable  influence  upon  the  production  of  calculi.  Stone 
may  occur  in  the  bladder  at  all  periods  of  life,  and  may  even,  according  to 
Stahl,  be  congenital.  The  greatest  number  of  cases  apparently  occur  during 
the  first  two  decennial  periods  :  thus,  the  statistics  collected  by  Thompson 
from  the  chief  hospitals  of  this  country  show  that  one-third  of  the  entire 
number  of  cases  occurred  before  seven  years  of  age,  and  one-half  before  the 
thirteenth  year  is  completed.  Coulson  collected  2,1)72  recorded  cases  of 
lithotomy  from  various  sources  :  of  these,  1,4(:;6  occurred  under  the  age  of  ten, 
731  from  eleven  to  twenty,  205  from  twenty-one  to  thirty,  264  from  thirty- 
one  to  fifty,  and  306  from  fifty-one  upwards.  These  statistics  refer  entirely 
to  hospital  practice.  The  later  statistics  published  by  Thompson,  derived 
from  his  own  practice,  public  and  private,  show  somewhat  different  results. 
Thus  of  941)  male  cases  16  were  under  sixteen  years  of  age,  13  occurred 
between  sixteen  and  twenty-four.  111  between  twenty-five  and  fifty,  621 
between  fifty  and  seventy,  and  18s  above  seventy.  This  apparent  discrepancy 
arises  from  two  causes.  First,  the  more  extensive  statistics  are  derived  from 
cases  operated  on  chiefly  before  the  days  of  anscsthetics,  when  numerous  adults 
died  unrelieved  rather  than  face  the  horrors  of  lithotomy  ;  whereas  children 
iiad  little  choice  in  the  matter.  Diagnosis  also  was  not  so  perfect  at  that 
time,  and  many  small  stones  in  old  people  escaped  detection.  Secondly, 
Thompson's  own  statistics  are  chiefly  derived  from  private  practice,  and  it  is 
well  known  that  the  children  of  the  rich  very  rarely  suffer  from  stone.  Thus 
of  100  hospital  cases  in  Thompson's  list,  13  were  below  sixteen,  whilst  of  849 
private  cases  only  three  were  below  that  age.  The  cause  of  this  is  not  very 
certain,  but  some  attribute  it  to  insufficiency  of  milk  in  the  diet. 

Sex  influences  materially  the  occurrence  of  stone,  which  is  far  more  frequent 
in  the  male  than  in  the  female,  in  the  proportion  of  about  twenty  to  one  of 
cases  requiring  operation.  This,  however,  does  not  represent  the  exact  ratio  ; 
as,  owing  to  the  shortness  and  large  size  of  the  urethra  in  females,  many  small 
calculi  are  voided  by  them  that  would  be  retained  in  the  male.  In  Thompson's 
series  of  964  cases  only  1.')  were  females. 

Locality. — It  would  appear  that  in  some  parts  of  the  ivorid  calculus  is  a  far 
more  common  disease  than  in  others.  It  is  generally  more  freqnently  met 
with  in  cold  than  in  warm  climates.  The  negro  race  is  remarkably  exempt 
from  this  affection.  It  is  a  singular  fact  that  in  some  parts  of  the  same 
country  calculous  disorders  are  of  fiir  more  frequent  occurrence  than  in  others. 
Thus  it  is  well  known  that  the  inhabitants  of  the  east  coast  of  Euyland  and 
Scotland  are  peculiarly  liable  to  these  disorders  ;  and  that  in  Norfolk  stone 
occurs  with  especial  frequency,  the  mortality  from  calculus  being  much  higher 
there  in  proportion  to  the  population  than  in  any  other  county  of  P^ngland 
(Cadge).  In  America,  also,  it  would  appear  that  the  inhabitants  of  certain 
States  are  peculiarly  liable  to  this  affection  ;  and  I  understand  that  in  some 
districts  of  Germany  the  disease  may  be  said  to  be  almost  unknown,  whilst  in 
others  it  is  of  common  occurrence.  The  relative  frequency  of  the  kinds 
of  calculus  also  varies  in  different  countries.  H.  V.  Carter,  who  analysed 
and  described  upwards  of  a  hundred  specimens  contained  in  the  museum  of 
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the  Grant  Medical  College  at  Bombay,  shows  that  the  percentage  of  calculi 
with  a  uric  acid  or  urate  of  ammonium  nucleus  is,  in  India,  o6"30,  in 
England,  71'79  ;  while  that  of  calculi  with  a  nucleus  of  oxalate  of  lime  is  in 
India,  38-65,  in  England,  16-87.  The  calculi  composed  purely  of  oxalate  of 
lime  also  greatly  exceed  in  number  those  which  consist  entirely  of  uric  acid  or 
urate  of  ammonium.  Peculiarity  of  race,  of  constitution,  aud  of  diet,  with 
exposure  to  prevalent  dry  and  cold  winds,  have  all  been  assigned  as  reasons 
for  these  differences  ;  but  probably  not  on  very  sufficient  grounds. 

The  Symptoms  of  stone  in  the  bladder  vary  according  as  the  calculus  is 
free  or  encysted.  Their  intensity  will  depend  on  the  size  and  shape  of  the 
stone,  the  condition  of  the  bladder,  and  the  constitution  of  the  patient.  Most 
commonly,  the  severity  of  the  symptoms  is  in  proportion  to  the  size  of  the 
calculus.  This,  however,  is  not  always  the  case.  In  a  patient  whom  I  once 
cut,  the  most  intense  suffering  and  repeated  attacks  of  cystitis  had  been  occa- 
sioned by  a  small  but  sharp-pointed  calculus,  not  weighing  more  than  a 
drachm  ;  and  some  years  ago  I  saw  a  patient  in  whose  bladder  five  calculi 
nearly  as  large  as  chestnuts  were  found  after  death,  though  their  presence  had 
never  been  suspected  during  life  by  the  different  Surgeons  under  whose  care 
he  had  been  for  stricture,  so  little  distress  had  they  occasioned.  In  some 
cases,  the  symptoms  of  stone  declare  themselves  very  suddenly  ;  and  then  the 
Surgeon  finds  on  examination  that  the  patient  has  a  calculus  of  some  size, 
which  must  have  been  a  loug  time  forming  without  attracting  attention. 
Rough  and  angular  calculi  necessarily  give  rise  to  more  severe  symptoms  than 
smooth  ones.  Phosphatic  calculi  being  deposited  almost  invariably  as  a  con- 
sequence of  cystitis  with  foul  urine,  are  accompanied  by  much  pain  and 
constitutional  disturbance. 

The  symptoms  induced  by  stone  are  the  result  of  the  mechanical  irritation 
produced  by  the  presence  of  a  foreign  body  in  the  bladder  ;  they  consist  of 
Pain,  Increased  Frequency  in  Micturition,  occasional  Stoppage  of  the  Urine, 
and  Various  Morbid  Conditions  of  that  Fluid. 

The  Fain  in  calculus  is  often  the  first  symptom  that  attracts  attention 
it  varies  greatly  in  character  and  degree.  It  may  be  experienced  not  only  in 
the  region  of  the  bladder  and  the  perinEeum,  but  may  radiate  widely  in  the 
course  of  the  nerves  of  the  lumbar  and  sacral  plexuses,  the  patient  complaining 
of  a  heavy  and  dragging  sensation  in  the  groins,  extending  down  the  outside 
or  back  of  the  thighs,  and  not  uncommonly  experienced  in  the  soles  of  the 
feet.  The  penis  is  the  seat  of  a  good  deal  of  uneasiness  ;  frequently  there  is 
sharp  and  cutting  pain  at  the  end  of  the  glans.  This  is  especially  noticed  in 
children,  in  whom  attention  is  often  attracted  to  the  complaint  by  their  con- 
stantly squeezing  and  pulling  the  organ  to  relieve  the  distress  they  suffer  in  it. 
The  pain  is  much  increased  by  any  movement  by  which  the  stone  is  jolted 
about  in  the  bladder,  as  in  driving,  riding,  or  jumping  ;  and  is  especially 
severe  in  those  cases  in  which  cystitis  occurs.  It  is  always  most  severe 
towards  the  termination  of,  or  immediately  after,  micturition  ;  as  there  is  then 
a  tendency  for  the  calculus  to  roll  forwards  towards  the  neck  of  the  bladder, 
where  it  comes  into  contact  with  and  is  grasped  by  the  most  sensitive  part  of 
that  organ.  Hence  it  is  not  infrequent,  in  cases  of  calculus  in  children,  to 
find  that  the  little  patient  instinctively  lies  upon  his  back  or  side  whilst  pass- 
ing urine,  and  thus  escapes  much  of  the  agony  that  he  would  otherwise  suffer. 
In  adults  in  whom  the  prostate  happens  to  be  enlarged,  the  calculus  usually 
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lies  ill  a  depression  behind  this  gland  ;  and  hence,  being  prevented  trom  being 
squeezed  by  the  neck  of  the  bladder  in  consequence  of  imperfect  contraction, 
occasions  less  sutt'ering  than  in  other  cases. 

In  consequence  of  the  irritation  of  the  stone  occasioning  chi-onic  inflamma- 
tion of  the  vesical  mucous  membrane,  there  is  an  Increased  Frequency  of 
Micturition,  more  by  day  than  at  night.  The  urine  is  passed  in  small 
quantities  at  a  time,  usually  contains  some  mucus  or  pus,  and  is  occasionally 
tinged  with  blood,  or  loaded  with  thick  mucus  ;  but  in  many  cases  it  remains 
remarkably  clear.  Albumen  from  blood  or  pus  is  commonly  present,  and  in 
the  later  stages,  when  the  kidney  becomes  affected,  it  may  come  from  that 
source  also.  The  presence  of  blood  in  the  urine  is  often  one  of  the  earliest 
signs  of  stone  in  the  bladder,  and  in  children  especially  should  lead  to  the 
suspicion  of  calculus.  It  may  be  in  large  quantities,  and  may  continue  for 
many  weeks,  especially  in  the  earlier  stages.  The  urine  may  then  clear  as  the 
bladder  becomes  accustomed  to  the  presence  of  the  stone,  and  the  blood  may 
reappear  only  under  the  influence  of  active  movement,  or  of  any  cause  of 
increased  irritation  of  the  organ.  But  it  is  important  to  observe  that  the 
quantity  of  albumen,  as  shown  by  boiling  the  urine,  will  be  very  great  when- 
ever even  a  trace  of  blood  is  i^resent.  It  very  rarely  happens  that  a  stone  has 
exisied  for  any  time  without  the  urine  becoiuing  occasionally  streaked  or 
tinged  by  blood. 

An  occasional  Stoppage  in  the  Flow  of  Urine  before  the  bladder  is 
emptied  owing  to  the  stone  beiug  impelled  against  its  neck,  and  thus  blocking 
up  the  urethra,  is  a  common  symptom  in  children,  but  very  rare  in  adults. 
On  the  patient  lying  on  his  back  or  on  his  side,  the  stream  flows  again,  the 
situation  of  the  calculus  being  changed. 

As  a  result  of  the  straining  and  general  irritation  about  the  genito-urinary 
organs.  Prolapsus  of  the  Rectum,  accompanied  by  Tenesmus,  is  by  no 
means  uncommon,  especially  in  children  ;  and  in  some  cases  there  is  very 
troublesome  Priapism. 

Stone  in  Elderly  Men  often  gives  rise  to  but  feebly  marked  symptoms  ; 
a  fact  which  has  been  specially  called  attention  to  by  Thompson.  He  states 
that  partly  from  diminished  sensibility  of  the  bladder  in  elderly  men,  and 
partly  from  the  frequency  with  which  a  moderately  enlarged  prostate  may 
mask  the  symptoms,  many  a  man  may  carry  a  uric  acid  calculus  for  three  or 
four  years  with  little  or  no  inconvenience,  so  that  the  presence  of  the  stone 
may  easily  be  overlooked  till  it  attains  such  a  size  as  to  make  its  removal  a 
serious  and  possibly  a  dangerous  operation.  In  these  cases  the  symptoms  he 
regards  as  most  characteristic  are  slight  pricking  or  smarting  at  and  near  the 
end  of  the  penis,  often  but  not  invariably  felt  during  and  after  the  close  of 
micturition,  and  increased  frequency  of  micturition,  less  felt  at  night,  and 
more  manifest  in  the  day,  especially  during  exercise  ;  but  if  the  patient  lead 
a  very  quiet  life  this  symptom  may  be  wanting.  Florid  blood  in  small  quanti- 
ties may  appear  after  more  violent  exercise,  or  jolting  from  any  cause.  The 
urine  is  acid  and  clear,  and  often  deposits  urates.  By  sounding  the  patient 
when  these  symptoms  are  present,  a  small  stone  may  often  be  detected  and 
removed  without  appreciable  risk. 

Stone  in  Children. — The  symptoms  in  children  present  few  peculiarities, 
except  that  the  patient  is  often  unable  clearly  to  describe  what  he  feels.  Pain 
on  movement  is  indicated  by  the  child's  disinclination  to  play  or  run  about. 
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Screaming  after  micturition  is  common  ;  the  irritation  of  the  stone  often  leads 
to  incontinence  at  niglit,  and  frequent  wetting  of  the  clothes  during  the  day, 
often  causing  excoriation  of  the  thiglis.  Constant  liandling  of  the  penis,  and 
pulling  of  the  foreskin  till  it  seems  in  some  cases  to  be  actually  lengthened, 
are  also  important  signs.  With  these,  straining,  with  prolapse  of  the  rectum 
during  micturition,  is  usually  present,  and  sudden  stoppage  of  the  stream 
during  micturition  is  not  uncommon.  Whenever  a  child  presents  these  symp- 
toms, he  should  at  once  be  sounded.  If  no  stone  be  found,  the  child  must  be 
examined  for  worms,  the  irritation  of  which  may  give  rise  to  symptoms  closely 
resembling  those  of  stone.  A  tight  phimosis  will  also  cause  symptoms  distin- 
guishable from  stone  only  by  sounding. 

Encysted  Calculus. — When  a  stone  is  encysted,  those  symptoms  that 
depend  upon  its  bemg  loose  and  rolling  about  in  the  bladder  are  necessarily 
absent :  thus  there  is  no  stoppage  of  the  urine,  this  fluid  is  seldom  bloody,  and 
the  pain  is  not  materially  increased  by  jolts  and  rough  movement ;  though 
there  are  weight  and  pain  in  the  usual  situations,  and  increased  fi-equency  of 
micturition  from  the  pressure  and  irritation  of  the  calculus. 

Physical  Diagnosis  of  Stoxe. — The  existence  of  stone  is  finally  deter- 
mined by  Sounding  the  Bladder. 

A  Sound  is  a  solid  steel  instrument  shaped  like  a  catheter,  but  shorter  in 
the  curve  (Fig.  848),  so  that  it  may  thoroughly  explore  all  parts  of  the 


Fig.  SIS. — Sound  for  Examining  Bladder. 


bladder,  especially  those  behind  the  prostate.  It  should  have  a  wide  and 
smooth  steel  handle,  and  be  slightly  bulbous.  Thompson  prefers  a  hollow 
sound  with  a  round  handle,  and  a  short  beak  bent  at  a  sharp  curve  like 
a  lithotrite.  The  operation  of  sounding  is  conducted  as  follows  :  The  patient 
lies  upon  his  back  with  his  buttocks  well  raised  on  a  pillow  ;  a  full-sized 
sound,  well-oiled  and  warmed,  is  then  passed  into  the  bladder,  which 
should,  if  the  patient  can  retain  it,  be  allowed  to  contain  three  or  four  ounces 
of  urine.  The  Surgeon  then,  using  his  left  iiand  or  crossing  over  to  the 
patient's  right  side,  whichever  he  finds  most  convenient,  carefully  directs  the 
beak  of  the  instrument  towards  the  neck  of  the  bladder,  turning  it  from  right 
to  left  over  the  whole  of  that  region  ;  he  next  draws  it  forward  on  one  side  as 
far  as  the  neck,  tapping,  as  it  were,  gently  with  its  beak  ;  he  repeats  the  same 
manoeuvre  on  the  other  side  ;  and,  lastly,  by  raising  the  handle  directs  the 
end  of  the  instrument  into  the  lower  fundus,  which  he  carefully  explores. 
Usually  the  stone  is  readily  detected  by  these  manoeuvres,  and  its  position  in 
the  bladder  will  often  be  dependent  upon,  and  may  to  a  certain  extent  be 
taken  as  an  approximative  indication  of,  its  size.  Thus,  when  moderately 
large,  it  will  usually  be  found  lying  to  one  side,  most  generally  the  right,  of 
the  neck  of  the  bladder  ;  when  small,  it  will  be  placed  towards  the  fundus, 
near  the  orifice  of  one  or  other  ureter.  These  then  are  the  situations  in 
which  the  Surgeon  should  first  seek  for  a  stone,  and  in  which  he  will  generally 
find  it  when  present.    Should  it  not  be  met  with  there,  the  chances  are, 
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more  especially  if  the  patient  be  elderly,  that  it  will  be  found  in  a  pouch 
behind  the  prostate,  where  it  may  be  detected  by  depressing  the  handle  and 
then  turning-  the  beak  of  the  sound  downwards  (Fig.  84;»).  Should  the  Surgeon 
not  detect  the  calculus  in  any  of  these  situations,  he  depresses  the  handle 
between  the  thighs,  and  tilts  up  the  beak  so  as  to  examine  the  pubic  portion 


Fig.  S49. — SouiuUng  for  Stone  bcliiiij  Prostate. 


of  the  organ  (Fig.  850).  In  the  event  of  his  not  meeting  with  a  stone,  he  may 
explore  the  bladder,  first  on  one  side,  then  on  the  other.  Should  the  rational 
symptoms  of  stone  be  well  marked,  though  no  calculus  be  struck,  the  Surgeon 
must  not  give  a  decided  opinion  after  one  exploration,  but  should  examine 


Fig.  S50.— Sounding  for  Stone  above  Neck  of  Bladder. 

the  patient  again  a  few  days  later,  with  the  bladder  in  a  different  state  as  to 
its  contents.  In  making  this  second  examination,  I  have  found  it  of  great 
service  to  use  a  hollow  steel  sound,  by  which  the  organ  can  be  injected  or 
emptied  at  pleasure  (Fig.  851).  The  patient  should  on  this  occasion  have 
his  bladder  injected  through  such  an  instrument  as  this,  with  four  or  six 
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ounces  of  tepid  water,  so  as  to  distend  the  organ  slightly,  and  prevent  the  folds 
of  mucous  membrane  from  overlapping  any  concretion  that  may  exist  in  it. 
Its  interior  is  then  carefully  explored  in  the  way  already  described  ;  and,  if  the 
stone  cannot  then  be  detected,  the  contents  of  the  bladder  are  gradually  allowed 
to  escape  through  the  sound,  and  the  patient  is  desired  to  stand  up  whilst  the 
exploration  is  being  proceeded  with.  In  this  way,  by  examining  a  patient  in 
different  positions  and  in  different  conditions  of  the  bladder  as  to  capacity,  a 
calculus  is  sure  to  be  detected  if  one  exist.  A  lithotrite  may  occasionally  be 
used  advantageously  as  a  sound  for  the  detection  of  small  calculi  lying  behind 


Pig.  S51.— Hollow  SouiKl. 


the  prostate,  a  situation  more  readily  reached  by  its  short  beak  than  by  an 
instrument  of  larger  curve.  These  examinations  must  not,  however,  be  too 
protracted.  When  a  stone  is  struck  by  the  sound,  there  is  not  only  a  charac- 
teristic and  distinct  shock  communicated  to  the  instrument,  but  a  tolerably 
loud  click  is  given,  which  can  be  heard  by  the  bystanders,  and  frequently  by 
the  patient,  as  well  as  by  the  Surgeon. 

Rough  sounding  is  doubly  injurious.  It  injures  the  bladder  and  fails  to 
find  the  stone.    The  stone  is  often  missed  in  sounding,  especially  when  small. 


Fig.  852. — Sounding  for  Encysted  Calculus. 


by  being  carried  to  and  fro  as  the  urine  and  the  bladder  are  moved  backwards 
and  forwards  by  rough  manipulation.  It  will  be  found,  if  the  parts  are 
allowed  to  become  quiescent,  that  the  stone  falls  to  the  bottom  behind  the 
prostate,  where  it  will  be  found  by  a  gentle  tap  of  the  sound. 

By  conducting  the  sounding  properly,  the  Surgeon  may  usually  ascertain  not 
only  the  existence  of  a  stone,  but  its  size  and  hardness  ;  whether  it  be  single, 
if  it  be  encysted,  and  the  general  state  of  the  bladder  ;  with  all  of  which 
points  it  is  of  importance  that  he  should  be  acquainted  before  undertaking 
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any  operation.  A  good  deal  of  this  information  may  be  elicited  by  the 
ordinary  sound,  but  some  of  the  points  can  be  accurately  determined  only  by 
sounding-  with  the  lithotrite. 

The  liardness  of  the  stone  may  usually  be  judged  of  by  the  more  or  less  clear 
ringing  character  of  the  click  ;  a  uric  acid  or  oxalate  of  lime  calculus  giving  a 
sharper  sound  than  a  phosphatic  concretion. 

A  calculus  may  generally  be  known  to  be  encysted  if  the  sound  strike  it  at 
times,  but  not  at  others  (Fig.  852)  ;  if  the  stone  always  appear  to  be  fixed  in 
one  situation  ;  and  if  the  beak  of  the  instrument  cannot  be  made  to  pass 
round  it,  so  as  to  isolate  it,  but  a  kind  of  tumour  projecting  through  the  walls 
of  the  bladder  is  felt  around  or  on  one  side  of  the  point  where  the  calculus 
is  struck. 

The  fasciculated,  roughened,  and  sacculated  condition  of  the  Madder  may 
generally  be  detected  by  the  way  in  which  the  beak  of  the  instrument  grates 
and  rubs  over  the  organ. 

The  size  of  the  calculus  is  best  determined  by  seizing  it  gently  in  a 
lithotrite.  It  is  true  that  a  Surgeon  may  sometimes  come  to  a  decision  as  to 
the  bulk  of  a  calculus,  by  observing  the  extent  of  surface  along  which  the 
sound  is  in  contact  with  the  stone,  as  the  instrument  is  being  withdrawn. 
But  only  a  very  rough  guess  can  be  made  in  this  way  ;  and  I  have  frequently 
seen  very  experienced  Surgeons  deceived,  mistaking  perhaps  several  small 
stones  lying  together  for  one  large  one. 

In  order  to  determine  that  several  ccdculi  exist  in  the  bladder,  it  is  some- 
times sufficient  for  the  Surgeon  to  feel  that  the  beak  of  the  sound  comes  in 
contact  with  a  stone  on  each  side  of  the  organ,  or  that  it  can  be  distinctly 
insinuated  between  two  concretions.  In  some  cases,  however,  these  points 
cannot  clearly  be  made  out  ;  and  then  the  Surgeon,  introducing  a  lithotrite 
and  seizing  the  first  calculus  with  which  he  meets,  should  hold  this  between 
the  blades  of  the  instrument,  and  whilst  it  is  so  fixed  move  it  and  the 
lithotrite  from  side  to  side  ;  when,  if  a  click  be  heard  and  felt,  he  may  be 
sure  of  the  existence  of  another  stone. 

Sounding  is  by  no  means  free  from  danger,  more  especially  if  done  roughly, 
or  in  patients  who  have  chronic  Iddney  disease.  In  the  first  case  it  may  give 
rise  to  cystitis  or  profuse  and  continuous  htemorrhage  ;  in  the  second,  to  rigors 
and  suppression  of  urine. 

Errors  in  Sounding  occasionally  occur.  The  Surgeon  may  mistake  a 
hardened  and  fasciculated  bladder,  having  its  ridges  perhaps  encrusted  with 
phosphatic  matter,  for  a  calculus  ;  this  is  especially  apt  to  happen  in  children. 
In  these  cases,  however,  the  mistake  may  usually  be  guarded  against  by  the 
absence  of  a  distinct  click,  though  a  rough  grating  sensation  be  experienced, 
and  by  the  Surgeon  being  unable  to  isolate  a  stone.  Yet  the  difficulty 
in  some  cases  is  great  ;  Yelpeau  was  acquainted  with  fom*  instances, 
and  S.  Cooper  with  seven,  in  which  patients  had  been  cut  and  no  calculus 
found  ;  and  when  we  reflect  that  these  accidents  have  happened  to  such  men 
as  Cheselden.  who  on  three  occasions  cut  a  patient  and  found  no  stone,  to 
Crosse,  to  Roux,  and  to  Dupuytren,  it  is  easy  to  understand  that  in  some  cases 
the  difficulty  of  coming  to  a  correct  decision  must  be  very  great. 

Examination  of  the  Bladder  with  the  Cystoscope  may  occasionally  be 
of  service  in  the  detection  of  calculi.  This  method  of  examination  is  described 
at  p.  1110. 
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Examination  of  the  Bladder  by  Manipulation  can  be  carried  out 
easily  in  children.  The  patient  is  fully  anajsthetized  ;  the  Surgeon  then  passes 
one  finger  into  the  rectum  and  presses  firmly  with  the  other  hand  above  the 
pubes.  If  a  stone  be  present  it  can  be  clearly  felt  by  the  finger  in  the  rectum, 
and  its  size  ascertained.  In  adults  this  mode  of  examination  is  of  course 
impossible  if  there  be  much  abdominal  fat  or  any  enlargement  of  the  prostate, 
and  even  in  the  absence  of  these  conditions  it  is  very  uncertain,  as  the  finger 
does  not  reach  far  enough  up  to  grasp  the  stone. 

Pathological  Changes  induced  by  Calculus. — After  a  stone  has  existed 
for  some  time  in  the  bladder,  it  induces  serious  pathological  changes  in  the 
whole  of  the  urinary  apparatus.  The  jjrostate  not  unfrequently  becomes  some- 
what enlarged  and  irritable,  in  consequence  of  which  a  kind  of  pouch  is 
formed  behind  it,  in  which  the  calculus  is  apt  to  lodge.  The  most  important 
changes,  however,  take  place  in  the  bladder  and  kidneys.  The  hiadder 
becomes  extremely  sensitive,  especially  about  its  neck,  and  is  consequently 
unable  to  contain  as  much  urine  as  usual ;  hence  it  becomes  contracted.  In 
some  rare  instances,  however,  as  will  be  more  especially  noticed  when  we 
come  to  speak  of  lithotrity,  it  falls  into  an  atonic  condition,  and  then  is  apt 
to  become  much  dilated.  The  mucous  membrane  is  commonly  a  good  deal 
inflamed  and  irritated  by  the  presence  of  the  calculus  ;  and  the  muscular  coat 
becomes  thickened  and  hypertrophied,  so  as  to  give  it  a  very  fasciculated 
appearance.  Sacculi  occasionally  form,  containing  sabulous  matter  and  fetid 
pus  or  urine,  and  in  some  cases  lodging  a  concretion,  which  then  constitutes 
an  encysted  calculus  lying  altogether  outside  the  cavity  of  the  bladder,  with 
which  it  merely  communicates  by  a  very  narrow  aperture,  as  in  Figs.  846  and 
847,  representing  a  case  that  was  under  my  care,  and  which  is  fully  described 
in  the  Journals  for  March,  1853.  The  Icidmi/s  ai-e  often  congested,  frequently 
in  a  state  of  chronic  or  subacute  interstitial  inflammation,  and  ultimately 
become  the  seat  of  such  structural  changes  as  are  incompatible  with  life. 
When  death  occurs  as  the  consequence  of  stone,  the  jpatient  usually  sinks, 
woi'n  out  by  protracted  suffering  and  kidney  disease. 

LITHOTOMY, 

It  is  not  my  intention  to  enter  into  the  general  history  of  lithotomy,  an 
operation  that  has  been  practised  from  the  earliest  ages  ;  nor  to  give  a  sketch 
of  the  gradual  modifications  that  have  at  various  times  been  introduced, 
from  the  rude  attempts  of  the  Greek  and  Eoman  Surgeons  to  the  barbarous 
and  unscientific  procedures  adopted  by  the  itinerant  operators  after  the  revival' 
of  letters.  For  all  this,  I  would  refer  the  reader  to  the  classical  works  of 
Deschamps  and  of  John  Bell. 

The  various  methods  by  which  a  stone  has  been  removed  from  the  male 
bladder  by  a  cutting  operation  may  be  arranged  broadly  under  the  following 
four  heads  :  1.  The  Suprapubic  or  High  Operation,  in  which  the  stone  is 
removed  from  an  incision  into  the  bladder  above  the  symphysis  pubis. 
2.  The  Lateral  Operation,  in  which  the  bladder  is  reached  through  an  iucision 
in  the  left  side  of  the  peringeum.  3.  The  Median  Operation,  in  which  the 
stone  is  removed  through  an  incision  in  the  middle  line  of  the  perinfeum  ;  and 
4.  Various  extensions  and  combinations  of  the  last  two  methods,  such  as  the 
Bilateral,  Medio-bilateral,  Medio-lateral,  and  the  Recto-vesical. 
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Up  to  a  comparatively  recent  period  the  Lateral  Operation,  as  practised  by 
Cheselden  and  modified  by  Liston,  Avas  that  which  was  generally  performed 
by  Surgeons,  and  one  which  in  skilful  hands  yielded  excellent  results.  Since 
the  general  application  of  lithotrity  to  the  removal  of  stones  of  small  and 
medium  size,  and  the  consequent  restriction  of  lithotomy  to  those  of  con- 
siderable magnitude,  the  suprapubic  operation  has  taken  the  place  of  the 
lateral  as  being  the  method  by  which  large  calculi  can  more  safely  be 
extracted. 

Although  the  suprapubic  operation  has  now  very  largely  superseded  the 
median  and  lateral,  and  their  modifications  in  those  cases  of  vesical  calculus  that 
do  not  admit  of  the  removal  of  the  stone  by  lithotrity,  yet  it  is  not  universally 
employed,  the  lateral  and  the  median  having  still  their  advocates.  For  this 
reason,  and  also  for  the  fact  that  no  description  of  lithotomy  can  be  considered 
complete  without  an  account  of  those  methods  that  have  so  largely  filled 
the  minds  of  the  greatest  Surgeons  of  all  times,  I  have  thought  it  best  to 
describe  and  to  compare  as  heretofore  the  various  methods  which  have  been 
de\ised  for  "  cutting  for  the  stone,"  as  the  operation  was  termed  by  the  older 
Surgeons. 

Suprapubic  Lithotomy. — The  high  or  suprapubic  operation  was  first  per- 
formed by  Pierre  Franco  in  15G0  at  Lausanne.  He  had  commenced  to  cut  a 
child  by  the  apparatus  minor,  when  he  found  the  stone  to  be  of  the  size  of  a 
hen's  egg,  and  too  large  to  be  extracted  by  the  perinaeum.  The  parents  insisted, 
however,  that  it  should  be  removed  in  someway,  and  seeing  the  stone  forming 
a  prominence  above  the  pubes  when  pushed  forward  from  the  rectum,  Franco 
cut  down  upon  it  and  successfully  removed  it.  He  did  not,  however,  repeat 
the  operation,  and  suprapubic  lithotomy  cannot  be  said  to  have  become  a 
recognised  surgical  proceeding  till  the  early  part  of  the  eighteenth  century, 
when  it  was  practised  and  perfected  by  Douglas  and  Cheselden.  The  results 
obtained  were  certainly  better  than  those  of  the  median  operation  then  chiefly 
in  vogue  ;  but  after  the  perfection  of  the  lateral  operation  by  Cheselden,  supra- 
pubic lithotomy  again  went  out  of  fashion,  being  reserved  only  for  those  cases 
in  which  the  stone  was  too  large  to  be  extracted  by  the  periujeum.  The 
objections  to  the  operation  were  its  tediousness  and  painfulness,  and  the 
dangers  of  wound  of  the  peritoneum  and  urinary  extravasation.  Lately  the 
operation  has  again  been  revived,  at  first  with  the  idea  that  by  antiseptic  treat- 
ment the  wound  in  the  bladder  could  be  closed  by  sutures,  and  union  by  first 
intention  obtained.  The  revival  of  the  operation  has  led  to  improvements  in  the 
details  of  its  performance,  and  to  a  large  extent  it  has  replaced  other  methods. 

Operation. — The  high  operation  consists  in  making  an  incision  through 
the  abdominal  wall,  above  the  pubes,  and  opening  the  anterior  part  of  the 
bladder  below  the  reflection  of  the  peritoneum.  In  order  to  do  this  safely  it  is 
necessary  to  raise  the  apex  of  the  bladder,  and  with  it  the  peritoneum,  as  high 
as  possible  above  the  pubes.  For  this  purpose  the  most  important  measure 
consists  in  distending  the  bladder  with  water  or  air.  The  former  is  usually 
employed  ;  but  Bristowe,  of  Brooklyn,  found  by  experiment  that  by  means 
of  inflation  with  air  the  bladder  is  more  thoroughly  raised.  In  1878  Garson 
showed  by  experiments  on  the  dead  body  that  by  injecting  the  rectum  at  the 
same  time,  the  whole  bladder  could  be  pushed  upwards  so  as  to  become  an 
abdominal  rather  than  a  pelvic  organ,  and  the  reflection  of  the  peritoneum  was 
carried  from  two  to  tliree  inches  above  the  pubes.     In  1880  Petersen,  of 
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Kiel,  independently  arrived  at  the  same  conclusion,  and  practically  applied  it 
to  suprapubic  lithotomy  by  introducing  an  india-rubber  bag  into  the  rectum, 
which  was  distended  with  water  before  commencing  the  operation,  xllthough 
the  rectal  bag  has  been  extensively  employed,  it  must  not  be  regarded  as 
altogether  a  safe  procedure,  and  more  than  one  case  of  fatal  rupture  of  the 
rectum  has  resulted  from  the  distension.  In  children  the  rectal  bag  should 
never  be  employed  ;  in  them  the  bladder  lies  high,  and  can  easily  be  raised 
sufficiently  by  moderate  distension.  In  adults,  also,  it  should  be  dispensed 
with  unless  the  bladder  is  much  contracted,  and  raised  with  difficulty. 

The  operation  is  thus  performed  :  The  patient  should  lie  flat  on  a  table. 
His  legs  should  not  hang  over  the  end,  as  over-extension  of  the  thighs  tends  to 
tilt  the  pelvis  and  arch  the  liack,  making  the  recti  tense.  The  shoulders 
should  be  slightly  raised  by  a  pillow.  The  pubes  is  hrst  shaved  and  the  whole 
region  rendered  aseptic  by  washing  with  soap  and  water  and  afterwards  with 
carbolic  lotion  (]  in  20)  or  perchloride  of  mercury  (1  in  500).  If  the  rectal 
bag  is  likely  to  be  required  this  should  be  well  oiled  and  introduced  by 
an  assistant.  Petersen's  bag  is  pyriform,  but  MacCormac  recommends  a 
sausage-sha2)ed  bag  as  more  closely  resembling  the  natural  form  of  the  rectum. 
A  soft  catheter  is  then  passed,  to  which  an  india-rubber  tube  is  attached  with  a 
funnel  at  the  end.  Through  this  a  concentrated  cold  solution  of  boric  acid, 
warmed  to  the  proper  temperature,  is  poured  into  the  bladder,  and  withdrawn 
again  by  lowering  the  tube  below  the  table.  In  this  way  the  bladder  must  be 
repeatedly  washed  out.  Finally,  by  raising  the  funnel  from  two  to  three  feet 
above  the  body  the  bladder  may  be  sufficiently  distended  if  the  patient  be  fully 
under  the  angesthetic.  Forcibly  injecting  a  fixed  amount  into  the  bladder  is 
not  free  from  danger,  and  has  been  known  to  cause  rupture.  The  catheter  is 
now  withdrawn,  and  an  india-rubber  band  or  a  piece  of  tape  fastened  round 
the  penis  to  prevent  the  escape  of  the  fluid.  If  it  be  preferred  the  bladder 
may  be  injected  through  a  metal  catheter,  which  may  be  plugged  and  left  in 
as  a  guide  to  the  bladder.  If  by  this  means  the  bladder  is  not  sufficiently 
raised  above  the  pubes,  the  rectal  bag  may  be  distended  with  water,  great  care 
being  taken  to  avoid  using  much  force  lest  the  rectum  be  ruptured.  The 
quantity  injected  must  not  exceed  ten  ounces  in  the  adult.  In  children,  as 
already  stated,  the  bag  should  not  be  used. 

The  Sui'geon  may  stand  on  whichever  side  he  prefers,  but  the  left  will  be 
found  most  convenient  in  the  later  stages  of  the  operation.  No  special 
instruments  are  required.  The  incision  is  made  accurately  in  the  middle  line, 
and  should  be  from  two  to  four  inches  in  length,  according  to  circumstances, 
the  longer  incision  being  necessary  when  the  patient  is  very  fat.  It  should 
extend  over  the  pubes  at  its  lower  end  for  about  half  an  inch.  The  pyramidales, 
if  present,  are  drawn  apart,  and  if  necessary,  notched.  The  incision  is  carefully 
deepened  exactly  in  the  middle  line,  between  the  recti  or  through  the  muscular 
tissue,  if  the  interspace  is  not  recognised,  until  the  transversalis  fascia  is 
reached.  This  is  divided,  and  the  wound  held  widely  opened  with  retractors. 
A  varying  amount  of  fat  which  lies  m  front  of  the  bladder  is  thus  exposed, 
and  must  be  carefully  dissected  through.  Some  large  veins  ai'e  often  present 
in  this  region  ;  these  should  be  seized  with  forcipressure  forceps  before  being 
divided,  and  subsequently  ligatured.  After  carefully  dividing  the  fat  and 
pushing  it  somewhat  upwards,  so  as  possibly  to  raise  the  reflection  of  the 
peritoneum,  the  bladder  comes  into  view.    If  an  instrument  have  been  re- 
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tained,  its  handle  may  be  depressed  so  as  to  make  its  poiut  project,  pushing 
the  bladder  before  it.  The  bladder  is  recognized  in  the  adult  by  its  muscular 
fibres  ;  in  children,  Dulles  states  that  its  bluish-grey  colour  is  characteristic. 
The  bladder  having  been  fully  exposed  and  recognized,  the  next  point  is  to 
secure  it  before  an  opening  is  made.  Unless  this  be  done  it  will  collapse  as 
soon  as  it  is  punctured,  and,  sinking  down  in  the  pelvis,  may  only  be  recovered 
with  difficulty.  The  safest  method  is  to  pass  two  silk  stitches  through  its 
muscular  coat,  so  as  to  obtain  a  firm  hold  on  each  side  of  the  middle  line. 
If  the  coats  are  thin,  or  if  it  be  not  intended  to  suture  the  bladder  after  the 
operation,  the  threads  may  include  the  mucous  coat  also.  The  bladder  » 
being  thus  secured,  and  the  muscular  fibres  being  clearly  visible,  showing 
that  it  is  not  covered  by  peritoneum,  a  scalpel  is  thrust  into  it  with  the 
back  directed  upwards,  and  an  incision  of  sufficient  size  to  admit  the  finger 
is  made  downwards  towards  the  pubes.  The  finger  is  then  inserted,  and 
the  size  of  the  stone  ascertained.  If  it  be  small  it  may  at  once  be  seized  and 
removed  in  an  ordinary  pair  of  lithotomy  forceps.  If  it  be  larger  the  wound 
must  be  carefully  enlarged  downwards  with  a  probe-pointed  bistoury.  It 
is  better  to  do  this  by  cutting  than  by  stretching  or  tearing,  as  there  is  but 
little  bleeding,  and  if  it  is  intended  to  suture  the  bladder  the  wound  should 
be  made  as  cleanly  as  possible.  Thompson  finds  that  in  many  cases  the  stone 
may  conveniently  be  removed  between  the  two  forefingers,  the  others  being 
locked  together  so  as  to  convert  the  two  hands  into  a  kind  of  forceps.  If 
the  contents  of  the  bladder  are  foul  it  is  well  to  wipe  the  wound  over  with 
chloride  of  zinc  (40  gr.  to  5]),  and  to  dust  it  with  iodoform  before  making  the 
incision  into  it.  The  stone  having  been  extracted,  the  bladder  may  be  cleaned 
with  a  sponge  to  remove  any  clots  of  blood.  If  the  wall  of  the  bladder  be 
thick  and  healthy  and  its  contents  free  from  decomposition,  the  wound 
may  be  closed  with  fine  carbolized  silk  or  catgut  sutures.  To  do  this  a  stitch 
nuist  first  be  passed  beyond  the  upper  part  of  the  wound,  taking  a  hold  on  the 
muscular  coat  only  on  each  side  of  the  line  of  the  incision.  By  means  of  this 
the  bladder  can  be  drawn  up  while  a  series  of  stitches  are  inserted  about  a 
sixth  of  an  inch  apart  in  the  same  way  as  in  Lembert's  suture  of  wounded 
intestine.  The  last  stitch  must  be  beyond  the  lower  end  of  the  wound.  The 
two  stitches  beyond  the  wound,  above  and  below,  are  essential  to  prevent 
leakage.  The  bladder  is  then  tested  by  distending  it  again  with  boric  acid 
f5olution,  and  its  cavity  is  at  the  same  time  washed  free  from  blood.  If  the 
bladder  wall  be  very  thin,  if  there  is  much  cystitis,  and  especially  if  in 
the  case  of  a  large  stone  the  edges  of  the  wound  have  been  bruised  during 
extraction,  no  attempt  should  be  made  to  close  the  vesical  opening  by  sutures, 
as  it  would  certainly  fail.  Even  when  the  bladder  is  healthy,  suture  not  un- 
commonly fails,  and  for  this  reason  many  Surgeons  never  attempt  it.  If  the 
opening  is  not  closed  by  sutures  a  short  india-rubber  tube  should  be 
inserted. 

The  treatment  of  the  external  wound  varies  with  that  of  the  bladder.  If 
the  latter  has  been  closed  by  sutures,  a  drainage-tube  must  be  inserted  at  the 
lower  end  of  the  external  wound,  and  the  upper  part  may  be  closed  and  an 
antiseptic  dressing  applied.  By  this  means  an  exit  is  left  for  the  urine  if  the 
sutures  give  way.  If  a  tube  is  inserted  into  the  bladder  the  external  wound 
should  be  left  open  or  its  upper  part  closed,  according  to  its  size.  The 
strictest  antiseptic  precautions  should  be  observed  throughout  the  operation. 
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In  the  after-treatment,  if  the  bladder  has  been  closed  by  sutures,  especially 
in  children,  the  patient  may  be  allowed,  if  he  can,  to  pass  water  naturally. 
If,  however,  this  be  long  delayed  so  that  distension  of  the  bladder  is  to  be 
feared,  a  catheter  must  be  passed.  If  a  drainage-tube  has  been  inserted  into 
the  bladder  from  the  wound,  the  urine  will  escape  readily  from  it,  and  should 
be  received  in  a  large  sponge  or  in  moss  pads.  The  patient  may  lie  on  one 
side  to  facilitate  drainage.  The  tube  may  be  removed  after  three  or  four 
days. 

Other  means  of  drainage  have  been  adopted.  Thus  a  soft  rubber  catheter 
may  be  tied  into  the  urethra,  and  a  long  tube  applied  to  it  to  maintain 
drainage  ;  but  this  is  apt  to  cause  urethritis,  and  is  perfectly  useless  if  the 
bladder  wound  is  freely  opened.  Peringeal  incisions  have  been  made,  but 
these  are  always  not  only  needless  but  injurious.  The  best  mode  of  treatment 
is  not  yet  certainly  determined  ;  but  probably  the  wisest  course  is  only  to 
suture  the  bladder  in  well-selected  and  favourable  cases,  and  then  to  leave  the 
external  wound  partly  open  in  case  of  failure.  In  all  other  cases  drain  from 
the  wound  with  a  good-sized  rubber  tube  retained  for  three  or  four  days. 

Various  modifications  have  been  suggested  of  the  method  of  performing 
suprapubic  cystotomy  above  described,  whether  the  operation  be  undertaken 
for  the  removal  of  a  calculus  or  for  other  purposes.  Trendelenburg  recom- 
mends that  the  patient,  instead  of  lying  on  a  flat  table,  should  be  so  placed  that 
the  pelvis  is  well  raised.  This  position  is  secured  by  raising  the  lower  part  of 
the  operating  table,  which  is  hinged  at  the  middle,  whilst  the  patient's  bent 
knees  are  held  over  the  shoulders  of  an  assistant  who  stands  on  a  stool  at 
the  foot  of  the  table.  This  position,  which  obviously  presents  several 
disadvantages,  has  not  found  much  favour  in  this  country.  Among  the 
advantages  claimed  for  it  are,  that  the  intestines  fall  away  from  the  hypo- 
gastric region,  and  that  thus  the  danger  of  wounding  the  peritoneum  is 
lessened  ;  and  secondly,  that  it  allows  a  more  thorough  examination  of  the 
parts  about  the  trigone — a  point  chiefly  of  importance  when  the  bladder  is 
opened  in  cases  of  ulceration  or  new  growth. 

Trendelenburg  has  also  advocated  the  use  of  a  transverse  incision  instead  of 
the  longitudinal  one  usually  employed,  chiefly  with  the  objects  of  more 
certainly  avoiding  the  peritoneum  and  obtaining  a  better  view  of  the  interior 
of  the  bladder.  The  incision  is  made  close  above  the  pubes,  and  divides  the 
recti  muscles ;  the  bladder  also  is  opened  transversely.  Any  advantages  ' 
which  this  method  may  present  are  probably  more  than  counterbalanced  by 
the  increased  severity  of  the  operation  and  the  slower  healing  of  the  wound. 

The  special  dangers  and  difficulties  of  the  operation  are  very  few. 
Hjemorrhage  from  veins  superficial  to  the  bladder  is  best  avoided  by  securing 
them  in  forcipressure  forceps  before  they  are  divided.  Wound  of  the  peritoneum 
is  the  most  serious  accident  that  cau  happen,  and  if  it  occurs  before  the 
bladder  is  opened  the  operation  should  be  abandoned,  and  repeated  at  a  subse- 
quent time  if  possible.  It  is  avoided  by  the  proper  distension  of  the  bladder, 
and  if  necessary  of  the  rectum,  by  making  the  opening  downwards  towards 
the  pubes,  and  by  seeing  the  muscular  fibres  of  the  bladder  clearly  before  the 
incision  is  made.  Rupture  of  the  bladder  or  rectum  by  too  forcible  injection 
is  not  likely  to  happen  if  the  operation  is  performed  as  above  described. 

If  the  calculus  l}e  encysted — and  the  suprapubic  operation  should  always  be 
adopted  if  such  a  condition  is  suspected  or  known  to  exist — the  Surgeon  must 
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be  guided  by  the  position  of  the  stone  and  the  character  of  the  pouch  in  which 
it  lies.  If  the  stone  be  found  in  a  deep  pouch  behind  the  prostate  it  may  be 
possible  to  prize  it  out  with  a  narrow  scoop,  as  in  a  case  successfully  treated  by 
Buckston  Browne.  The  removal  of  a  stone  from  a  sacculus  which  communi- 
cates with  the  bladder  by  a  small  opening  is  attended  with  considerable  danger. 
If  an  attempt  be  made  to  enlarge  the  opening  by  incision  the  greatest  care 
must  be  taken  not  to  perforate  the  bladder.  The  disproportion  between  the 
size  of  the  calculus  and  that  of  the  opening  of  the  calculus  may  be  such  that 
the  removal  of  the  calculus  entire  is  out  of  the  question.  Rivington  and 
Hurry  Fenwick  have  successfully  adopted  the  expedient  of  breaking  up  the 
stone  with  a  chisel  and  mallet,  and  removing  the  fragments  separately. 

The  dangers  after  the  operation  are  various.  Infiltration  of  urine  in 
the  loose  tissue  around  the  bladder  is  perhaps  the  most  serious  and  fatal.  It 
is  best  prevented  by  disturbing  this  tissue  as  little  as  possible  during  the 
operation,  especial  care  being  taken  not  to  make  a  cavity  with  the  finger 
between  the  symphysis  pubis  and  the  bladder.  If  the  wound  be  not  closed  too 
tightly  and  if  good  drainage  be  maintained  the  danger  of  infiltration  is  very 
small.  Secondary  htemorrhage  is  very  rare,  and  should  it  occur  it  is  the  con- 
sequence of  ulceration  of  one  of  the  large  veins  superficial  to  the  bladder. 
Septicaemia  and  pytemia  are  not  more  common  than  in  other  operations  on 
the  urinary  organs,  and  are  best  pi'evented  by  the  strictest  attention  to  anti- 
septic details  during  the  operation,  and  the  adoption  of  some  antiseptic  treat- 
ment afterwards.    The  formation  of  a  urinary  fistula  rarely  occurs. 

The  State  of  the  Kidneys  influences  the  result  of  lithotomy  in  the  adult 
more  directly  than  any  other  condition.  If  these  organs  be  sound,  the  patient 
will  usually  recover  ;  hence  in  children,  in  whom  the  complication  of  renal 
disease  rarely  exists,  lithotomy  is  very  successful,  even  though  the  operation  is 
proportionately  far  more  severe  in  them  than  in  adults.  If,  on  the  other  hand, 
the  kidneys  be  extensively  diseased,  the  patient  will  commonly  die,  even  though 
he  have  been  operated  upon  with  the  utmost  skill.  The  condition  of  the  kidneys 
that  is  especially  fatal  has  been  described  in  Chapter  LXV. 

Mortality. — The  older  statistics  are  of  little  value,  partly  because  until 
the  recent  revival  of  the  operation  it  was  undertaken  only  when  the  size 
of  the  stone  or  some  other  complication  made  the  perinfeal  methods  im- 
possible, and  partly  because  the  older  operations  were  undertaken  without 
the  advantages  of  antiseptics,  and  without  the  present  means  of  raising  the 
bladder  and  its  peritoneal  investment  above  the  pubes,  and  usually  without 
efficient  drainage.  Dulles  of  New  York,  a  strong  advocate  of  the  operation, 
collected  a  total  of  465  cases  in  both  sexes  ;  of  these  135  died,  or  1  in  3'44. 
He  found  that  for  calculi  under  one  ounce  it  contrasted  very  unfavourably 
with  the  latei'al,  for  those  between  one  or  two  ounces  there  was  little  differ- 
ence, whilst  for  calculi  above  two  ounces  it  gave  by  far  the  best  results.  Of 
124  cases  operated  on  since  1879  collected  by  Dennis  of  New  York,  only  18 
died,  or  1  in  7  ;  but  of  these  deaths  7  might  fairly  be  eliminated  as  having  had 
no  direct  connection  with  the  operation.  MacCormac  collected  a  total  of  91 
operations  performed  in  this  country  from  January  1st,  1885,  to  March,  1887. 
Of  these  57  were  adults,  of  whom  18  died,  or  1  in  3'1.  Only  one  patient  died 
from  peritonitis,  and  none  from  urinary  extravasation  or  pyemia.  The  cause 
of  death  in  one  case  was  rupture  of  the  rectum  by  the  bag.  In  33  cases  the 
patients  were  under  15,  and  not  one  died.    The  stones  in  the  adults  varied 
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from  24  ounces  to  10  grains  in  weight,  and  in  the  children  from  i\  omices  to 
35  grains.  The  bladder  was  sutured  in  18  children,  with  8  successes,  and  in 
8  adults  with  only  2.  In  one  case  the  operation  had  to  be  abandoned  owing 
to  the  peritoneum  covering  the  bladder  as  low  as  the  pubes. 

Lastly,  Gilbert  Barling  has  collected  1G9  operations  performed  in  thirteen 
Hospitals  in  this  country  during  the  years  1888  to  1892  inclusive.  Of  these 
26  died,  or  1  in  6"5,  giving  a  mortality  of  15-4  per  cent.  Four  of  the  deaths 
can  hardly  be  attributed  to  the  operation,  as  in  3  lithotrity  and  in  1  lateral 


Fig.  853. — Lithotomy  Scalpel. 


lithotomy  had  been  attempted  before  it  was  undertaken.  Of  the  remaining 
22  deaths,  7  were  due  to  disease  of  the  kidneys,  3  to  peritonitis,  2  to  shock, 
2  to  septicgemia,  1  each  to  cellulitis,  bronchitis,  pneumonia,  scarlet  fever, 
secondary  hemorrhage,  exhaustion  ;  in  2  no  cause  was  given. 

Lateral  Lithotomy. — The  removal  of  a  stone  from  the  bladder  through 
an  incision  in  the  left  side  of  the  perinaeum  was  first  performed  by  Frere 


Fig.  8.54.— Probe-pointed  Lithotomy  Knife. 


Jacques,  who  demonstrated  his  operation  in  Paris  in  1697.  The  operation 
was  first  performed  on  definite  anatomical  and  surgical  principles  by  Cheselden 
of  St.  Thomas's  Hospital,  and  his  method,  modified  by  Liston,  is  that  now 
generally  adopted. 

Instruments,  &c. — The  table  for  operating  must  be  of  convenient  height, 
so  that  when  the  Surgeon  sits  on  a  rather  low  stool  the  patient's  nates  will  be 
on  a  level  with  his  breast ;  a  few  blankets  doubled  should  be  laid  upon  the 


Fig.  855.— Open-bladetl  Lithotomy-forceps,  lined  with  linen. 


table,  and  covered  by  a  piece  of  mackintosh  cloth  hanging  over  the  end  ;  and 
a  tray  of  sawdust  placed  under  it  on  the  floor.  The  instruments  necessary  are 
the  following : — a  pair  of  lithotomy-tapes,  a  sharp  and  probe-pointed  scalpel, 
a  staff',  forceps,  and  scoops  of  various  sizes,  and  a  tube.  To  these  may  be 
.added  a  searcher,  and  a  brass  injecting  syringe. 

The  tapes  should  be  of  coarse  flannel,  about  three  yards  long  by  three  inches 
broad. 

The  scalpel  should  be  broad-bladed  and  straight-backed.  For  the  adult  it 
may  be  of  the  size  and  the  shape  represented  (Fig.  853)  ;  for  children  it  may 
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be  made  a  little  smaller.  A  prohe-pointed  Ulhotoniij  knife  of  the  size  and  shape 
here  represented  should  also  be  at  hand  (Fig.  854). 

The  staff  should  have  a  deep  groove  on  its  left  side,  occupying  nearly  one- 
third  of  the  instrument ;  it  should  be  well  curved,  of  as  lai'ge  a  size  as  the 
urethra  will  admit,  and  have  a  roughened  handle  (Fig.  860). 

forceps  must  not  be  too  heavy,  but  should  be  of  a  good  length  in  the 
handles,  and  have  the  joint  well  set  back  ;  the  inside  of  the  blades,  as  recom- 
mended by  Liston,  should  be  lined  with  linen,  to  prevent  the  stone  from 
slipping  (Fig.  85G).  Coxeter  has  made  them  with  open  blades,  but  lined 
with  linen  as  heretofore  (Fig.  8.j5)  ;  in  this  way,  as  there  is  less  metal,  the 
weight  is  diminished,  and  the  diameter  of  the  instrument  with  a  stone  in  its 
grasp  is  materially  lessened.  The  ordinary  forceps  are  straight,  but  it  is  ad- 
vantageous to  be  provided  with  some  that  are  curved  (Fig.  857).  The  handles 
should  be  made  with  a  loop  on  one  side  and  a  ring  on  the  other ;  the  ring  for 


Fig.  856.—  Fig,  857.—  Fig.  S5S.—  Fig.  S5').—       Fig.  S60.    Fig.  Siil.— 

Forceps.  Curved  Forceps.         Scoop  in  Handle.  Scoop.  — StafI'.  Searcher. 


the  thumb  should  be  placed  somewhat  obliquely.  The  scoops  of  ditferent 
sizes,  and  curved,  can  be  used  most  conveniently  when  fixed  in  roughened 
handles  (Figs.  858  and  859).  The  tube  should  be  of  gum-elastic,  well  rounded 
at  the  end,  and  provided  with  silver  rings,  and  may  be  petticoated.  The 
searcher  is  a  slightly  curved  sound,  having  a  bulbous  extremity  (Fig.  8G1). 
The  syringe  should  be  provided  with  Gross's  ball  nozzle,  which  propels  a 
reversed  current. 

In  describing  the  operation  of  lateral  lithotomy,  we  shall  first  of  all 
examine  seriatim  the  different  steps  of  an  operation  that  presents  no  unusual 
complication  or  diliiculty  ;  we  shall  then  consider  the  difiiculties  that  may  be 
met  with,  the  accidents  that  may  occur  during  the  operation,  and  the  principal 
sources  of  danger  and  the  causes  of  death  after  its  performance. 

Operation. — The  patient  should  be  kept  as  quiet  as  possible  for  about  a 
week  or  ten  days  preceding  the  operation  ;  his  diet  should  be  properly  regu- 
lated, and  the  bowels  properly  relieved.  On  the  day  preceding  the  operation, 
a  dose  of  castor-oil  or  some  other  aperient  should  be  administered ;  and  on  the 
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morning  of  the  operation  the  rectum  must  be  emptied  by  means  of  an  enema. 
If  necessary  the  perinfeum  should  be  shaved. 

After  the  ansesthetic  has  been  administered  all  the  urine  in  the  bladder 
should  be  drawn  off,  and  the  organ  injected  with  about  six  or  eight  ounces  of 
warm  boric  acid  lotion,  in  order  to  steady  it  and  to  facilitate  the  seizure  and 
extraction  of  the  stone.  The  Surgeon  then  introduces  a  full-sized  staff,  which 
he  uses  as  a  sound,  in  order  to  feel  for  the  calculus.  If  he  detects  it,  he  pro- 
ceeds with  the  operation  ;  if  he  cannot  detect  it,  the  operation  must  be 
deferred,  for  it  is  an  imperative  rule  that  lithotomy  should  never  be  performed 
unless  the  stone  can  be  felt  irith  tlie  staff  immediately  before  cutting,  as  the 
point  of  this,  though  apparently  in  the  bladder,  might  be  actually  engaged  in 
a  false  passage.  The  stone,  then,  having  been  felt,  the  patient  is  to  be  firmly 
tied  up.  This  is  done  by  making  a  clove-hitch  on  the  tape,  and  passing  it 
round  the  wrist,  after  which  the  ends  of  the  tape  are  passed  round  the  instep 
and  hand  in  a  figure-of-8,  as  in  Fig.  862.     Some  Surgeons  prefer  leather 


difficulty  in  the  operation,  though  somewhat  inconvenienced  by  the  position  of 
the  limb.  The  Surgeon  then,  seating  himself  before  the  patient,  introduces 
his  finger  into  the  rectum.  This  is  done  with  three  objects  :  first,  to  ascertain 
the  depth  of  the  perinseum  by  feeling  for  the  apex  of  the  prostate  ;  secondly, 
to  make  sure  that  the  rectum  is  empty  ;  and  thirdly,  to  cause  a  contraction  of 
the  gut,  which  will  keep  it  out  of  the  way  during  the  first  incision.  The  staff 
must  then  be  given  into  the  charge  of  a  trusty  assistant,  who  stands  on  the 
patient's  left,  and  raises  the  scrotum  with  the  left  hand  whilst  he  holds  the 
staff  in  the  right  (Fig.  8(32). 

The  Surgeon  then  sees  that  the  staff  is  held  in  the  way  in  which  he  prefers 
it.  There  are  two  ways  in  which  it  may  be  held  :  it  may  either  be  drawn 
well  up  under  the  arch  of  the  pubes,  or  it  may  be  pushed  somewhat  down,  and 
slightly  turned  towards  the  left  of  the  perinEBum.  Liston  always  employed 
the  first  method,  which  I  certainly  think  is  the  better,  as  it  increases 
the  space  between  the  urethra  and  the  rectum,  and  lessens  the  danger  of 
wounding  the  gut,  which  more  than  counterbalances  the  advantage  of  the 


Fig.  802. — Position  of  Patient  and  Line  of  Incision  in 
Lateral  Lithotomy. 


anklets,  which  are  attached  to 
collars  round  the  wrists  by  hooks  ; 
but  these  take  longer  to  apply, 
and  have  no  particular  advantage 
over  the  tapes.  The  patient  is 
now  brought  to  the  end  of  the 
table,  so  that  his  nates  project 
beyond  it,  where  he  is  to  be 
securely  held  on  each  side  by  an 
assistant,  who  grasps  the  foot  in 
his  hand,  places  the  patient's  knee 
under  his  arm,  and  draws  the  limb 
well  aside,  so  that  the  perineum 
may  be  fairly  exposed.  In  a 
patient  on  whom  I  once  operated 
this  could  not  be  done,  owing  to 
the  left  hip  being  stiffened  by 
chronic  rheumatic  arthritis ;  but  I 
did  not  experience  any  particular 
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other  method — that  of  bringing  the  membranous  portion  of  the  urethra  nearer 
to  the  surface. 

The  external  incision  is  made  by  entering  the  knife  in  the  raphe  of  the  per- 
ineum, one  inch  and  a  half  above  the  anus,  and  carrying  it  downwards  and 
outwards,  i;ntil  it  reaches  a  point  that  is  just  below  the  anus,  but  about  one- 
third  nearer  to  the  tuberosity  of  the  ischium  than  to  the  margin  of  the  anal 
aperture  (Figs.  8(12  and  8G4).  The  depth  to  which  this  incision  should  be 
carried  must  vaiy  according  to  the  fatness  of  the  patient  ;  usually  from  about 
three-quarters  of  an  inch  to  an  inch,  but  not  so  deeply  above  as  below.  By 
this  incision  the  skin,  superficial  fascia,  subcutaneous  fat,  and  inferior  hgemor- 
rhoidal  vessels  are  divided.  After  it  is  completed,  the  knife  is  again  intro- 
duced a  little  below  the  upper  part  of  the  wound,  and  the  blade  is  run  lightly 


Fig.  8(33. — Second  Stage  of  Lithotomy. 


downwards  over  any  resisting  structures  ;  the  left  forefinger  being  placed  at 
the  middle  of  the  wound,  so  as  to  protect  the  rectum.  In  this  way  the  triangular 
space  is  opened  between  the  accelerator  urime,  the  erector  penis,  and  the  trans- 
versalis  perina^i  muscles;  and  as  the  knife  is  carried  downwards,  the  last-named 
muscle,  the  transversalis  perinsei  artery,  and  some  areolar  tissue  are  cut  through. 
The  lower  border  of  the  triangular  ligament  also  is  notched  so  as  to  open  up  the 
space  between  the  two  layers  of  the  ligament,  in  which  the  membranous  part 
of  the  urethra  lies.  The  knife  is  then  withdrawn,  and  the  left  index-finger  is 
pushed  deeply  into  this  space  until  the  edge  of  the  nail  is  lodged  in  the  groove 
of  the  staif,  which  can  be  felt  just  anterior  to  the  prostate,  thinly  covered  by 
the  membranous  portion  of  the  urethra  and  the  constrictor  urethras  muscle. 
The  point  of  the  knife  is  then  pushed  through  the  urethra  at  its  membranous 
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part  iuto  the  groove  of  the  staff,  above  the  index-finger,  which  protects  and 
presses  to  the  right  the  rectnm  Ijing  beneath  it  (Fig.  863). 

When  the  knife  is  felt  to  be  well  lodged  in  the  groove,  its  handle  is  slightly 
depressed,  so  that  the  point  may  be  raised  ;  at  the  same  time  the  blade  should 
be  somewhat  lateralized  so  that  its  side  lies  pai'allel  to  the  ramus  of  the 
ischium.  If  the  edge  be  turned  too  directly  downwards  towards  the  mesial 
line,  the  rectum  may  be  wounded  ;  and  if  it  be  directed  too  much  outwards, 
the  internal  pudic  artery  will  be  endangered  ;  hence  the  mid  course  is  the 
proper  one. 

The  Surgeon,  keeping  the  knife  steadily  in  this  position,  and  pressing  the 
point  firmly  against  the  side  of  the  groove  of  the  staff,  which  he  must  never 
for  a  moment  lose,  pushes  it  forAvards,  dividing  the  membranous  part  of  the 
urethra,  the  anterior  part  of  the  prostate  gland  and  the  sheath  enclosing  it, 
and  a  few  fibres  of  the  levator  ani  (levator  prostatse),  and  thus  makes  an  entry 


Fig.  S64.— Muscles  of  Perina'.uiu  (from  a  model  by  Raubev).  The  extent  of  the  superficial  incision  is  indicated 
by  a  thick  line  ;  that  of  the  deep  part  of  the  incision  by  the  continuous  part  of  the  line  only. 

into  the  bladder  (Fig.  683)  ;  he  then  withdraws  the  knife,  keeping  its  back 
against  the  stalf,  so  as  not  to  enlarge  the  extent  of  the  incision  in  the  prostate. 
Through  this,  and  along  the  staff,  he  then  pushes  his  left  index-finger  until  it 
reaches  the  bladder,  when  he  endeavours  to  feel  the  calculus  with  its  tip. 
Should  his  finger  be  short,  the  perinteum  deep,  or  the  prostate  enlarged,  he 
may  be  unable  to  reach  the  bladder  in  this  way  ;  and  must  then  introduce  a 
blunt  gorget,  as  recommended  by  Cheselden,  in  order  to  dilate  the  aperture  in 
the  prostate.  If  he  use  his  finger  for  this  purpose,  he  gives  it  a  twist  or  two 
after  passing  it  through  the  prostate,  so  as  to  enlarge  the  aperture  through 
which  it  is  entered.  Having  made  sure  that  it  is  in  the  bladder,  and  having, 
if  possible,  felt  the  stone,  he  directs  the  assistant  to  withdraw  the  staff  from 
the  urethra. 

Here  let  us  pause,  and  examine  the  principal  points  in  the  first  and  second 
stages  of  the  operation.  It  will  be  observed  that,  in  accordance  with  the  best 
authorities  upon  this  subject,  and  with  my  own  experience,  I  have  recom- 
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mended  the  external  incision  to  be  free,  the  rectum  to  be  protected  by  the 
left  index-tinger,  the  knife  to  be  lateralized  during  and  after  the  opening  of 
the  urethra,  and  the  deep  incision  to  be  limited. 

1.  The  Position  of  the  Knife  must  be  carefully  attended  to,  especially 
during  the  deep  or  second  incision.  At  this  stage  of  the  operation  the  edge 
should  be  lateralized;  that  is,  directed  about  midway  between  the  horizontal 
and  perpendicular  positions,  so  that  the  surface  of  the  blade  lies  nearly 
parallel  to  the  ramus  of  the  ischium.  The  manner  of  holding  the  knife  has 
been  much  discussed,  and  necessarily  varies  with  different  Surgeons.  1  believe 
it  signifies  little  how  the  handle  of  the  instrument  is  held  between  the 


Fig.  SG5. — Position  of  Haml  ami  Knife  Fig.  SUO.— Position  of  Hand  and  Knife 

(Fcrgussoii).  (Liston). 


Surgeon's  fingers,  provided  the  edge  be  never  turned  upwards,  but  be  always 
kept  well  lateralized,  with  the  point  steadily  pressed  into  the  groove  of  the 
stalf.  In  the  first  incision,  most  operators,  I  believe,  hold  the  knife  under  the 
hand,  as  represented  in  Fig.  865  ;  a  position  which  that  excellent  lithotomist, 
Fergusson,  preserved  throughout  the  operation.  Liston,  in  the  early  part  of 
his  career,  appears  to  have  held  the  knife,  in  the  second  stage  of  the  operation, 
above  the  hand  ;  and  in  all  the  representations  that  he  has  left  of  his  opera- 
tion, he  has  depicted  the  knife  and  hands  in  the  position  shown  in  Fig.  866. 
There  can  be  no  doubt,  however,  as  Fergusson  has  pointed  out,  that  in  actual 
practice,  at  least  after  his  first  few 
years  as  an  operator,  he  held  the 
knife  under  the  hand,  with  the  index- 
finger  upon  the  side  or  the  back 
of  the  blade. 

For  my  own  part,  I  should  say  that, 
in  operating  on  a  child,  or  on  an  adult 
with  a  shallow  periuasum,  the  knife  is 
most  conveniently  held  as  represented 
in  Fig.  86."'».  But  if  the  patient  be  fat,  and  the  perineum  deep,  then  1  think 
that  it  is  a  question  whether  greater  steadiness  may  not  sometimes  be  secured 
by  holding  the  knife  somewhat  in  the  manner  of  a  gorget,  with  the  index-finger 
perhaps  a  little  more  upon  the  side  of  the  handle  (Figs.  863  and  867  j ;  in  this 
way  the  point  is  firmly  pressed  into  the  groove  of  the  staff,  out  of  which  it 
cannot  slip,  as  it  is  supported  by  the  index-finger  being  somewhat  underwit. 
The  section  of  the  prostate  is  thus  made  by  a  steady  thrust  of  the  knife 
forwards  and  not  by  any  cutting  movement  downwards.  No  danger  can 
result  in  the  deep  incision  from  pushing  the  point  of  the  knife  up  into  the 
groove  of  the  staff ;  but  there  is  great  danger  of  missing  the  bladder,  and 


Fig.  SOT.— Position  of  Hand  and  Knife  (Antlior). 
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entering  the  recto-vesical  space,  if  it  be  at  all  depressed  and  the  handle  raised, 
though  this  cannot  always  be  avoided  if  the  staff  be  pushed  deeply  into 
the  bladder.  It  may  happen  that  the  knife  will  not  run  readily  along  the 
groove,  if  its  blade  form  too  snaall  an  angle  with  the  part  of  the  staff,  with 
which  it  is  in  contact.  The  hand  must  then  be  slightly  raised  and  de- 
pressed again  as  the  knife  glides  along  the  curve  of  the  staff  into  the  bladder, 
so  that  the  point  may  be  kept  well  in  the  groove,  and  all  risk  of  slipping  out 
avoided. 

2.  The  Incision  into  the  Prostate  must  be  at  least  of  sufficient  size  to 
admit  the  tip  of  the  index-finger  readily.  The  extent  to  which  it  should  be 
carried  has  been  the  subject  of  much  discussion,  and  of  wide  diversity  of 
opinion  ;  John  Bell  advising  that  the  incision  should  reach  backwards  to 
the  bladder,  and  Scarpa,  that  it  should  not  exceed  five  lines  in  adults  and  two 
in  children.  The  danger,  however,  it  must  be  borne  in  mind,  does  not  consist 
in  the  section  of  the  prostate  itself  but  in  cutting  beyond  it  to  such  an  extent 
as  to  open  up  the  loose  areolar  tissue  surrounding  the  bladder,  which  would 
expose  the  patient  to  the  danger  of  urinary  infiltration  and  diffuse  inflam- 
mation. 

It  was  formerly  supposed  by  some  Surgeons  that  a  stone  of  moderate  size 
could  be  extracted  through  the  prostate  without  tearing  the  fibrous  capsule  of 
the  gland  derived  from  the  recto-vesical  fascia,  which  was  asserted  to  remain 
uninjured,  and  to  prevent  infiltration  of  urine  into  the  surrounding  parts. 
Experiment  on  the  dead  body,  and  the  j-wsf-morfem  examination  of  those  who 
died  after  lithotomy,  clearly  demonstrated  the  fallacy  of  these  views.  '  No 
stone  of  one  inch  in  diameter  can  be  removed  through  a  healthy  prostate 
without  dividing  the  gland  and  its  capsule  for  a  considerable  part  of  their 
length,  and  if  the  calculus  be  of  considerable  size,  the  rent  will  be  iband  to 
extend  backwards  in  the  floor  of  the  bladder,  some  way  towards  the  left  ureter. 
The  danger  of  urinary  infiltration  is  not  in  the  external  parts  of  the  wound, 
but  in  the  loose  subperitoneal  tissue  ;  and  that  distinguished  anatomist,  Ellis, 
taught  many  years  ago  that  the  separation  between  the  cavity  of  the  pelvis 
and  the  external  parts  in  which  a  lithotomy  wound  can  be  safely  made  is  not 
the  sheath  of  the  prostate  but  the  lateral  and  anterior  true  ligaments  of  the 
bladder,  or,  in  other  words,  the  recto-vesical  fascia.  Hence  the  incision  may 
be  safely  carried  though  the  whole  length  of  the  lower  and  outer  side  of  the 
prostate  up  to  the  very  neck  of  the  bladder,  provided  it  do  not  pass  beyond 
the  attachment  of  the  lateral  ligament,  and  so  open  up  the  loose  subperitoneal 
tissue. 

There  are,  however,  other  dangers  besides  extravasation  of  urine  that  may 
arise  from  too  free  use  of  the  knife  in  the  deeper  parts  of  the  wound,  especially 
haemorrhage  from  the  venous  plexus  surrounding  the  prostate  and  wound  of 
the  rectum.  For  these  reasons  I  prefer  to  incise  the  prostate  to  a  moderate 
extent,  enlarging  the  aperture  by  stretching  with  the  finger. 

In  the  section  of  the  prostate,  then,  two  points  have  specially  to  be  attended 
to  :  one  is,  that  the  knife  in  entering  be  not  pushed  forwards  at  too  great  an 
angle  with  the  staff,  so  as  to  cut  widely  ;  and  the  other  is,  that  in  its  with- 
drawal the  blade  be  kept  steadily  in  contact  with  the  staff.  Indeed,  I  believe 
that  there  is  more  danger  of  doing  mischief  in  the  withdrawal  than  in  the 
entry  of  the  knife  ;  for,  if  it  leave  the  staff  for  a  moment,  all  guide  is  lost,  and 
the  edge  may  sweep  downwards  through  the  base  of  the  prostate  and  the  neck 
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of  the  bladder.  As  the  knife  is  withdrawn,  the  left  index-finger  is  pushed 
forwards  into  the  aperture  in  the  prostate,  which  is  then  dilated  by  its  pressure 
to  a  sufficient  extent  for  the  introduction  of  the  forceps,  which  are  slipped  in 
as  the  finger  is  withdrawn,  and  for  the  extraction  of  the  stone.  This  part 
of  the  operation  may  very  conveniently  be  performed,  as  was  usually  done  by 
Listen,  at  the  moment  when  the  Surgeon  is  stooping  down,  engaged  in 
selecting  his  forceps.  The  dilatation  of  the  prostate  is  readily  effected  ;  for 
this  structure,  though  dense,  is  friable,  and  breaks  down  easily  under  somewhat 
forcible  pressure  with  the  finger.  In  this  way,  ))y  a  moderate  section  of  the 
apex  of  the  prostate,  followed  by  simple  dilatation  with  the  finger,  sufficient  space 
will  be  obtained  for  the  extraction  of  all  moderate-sized  calculi,  without  the 
employment  of  any  violence. 

But  another  obstacle  exists  which  will  prevent  the  dilatation  of  the  neck  of 
the  bladder  to  any  very  material  extent,  without  an  amount  of  bruising,  or 
laceration,  or  even  rupture  that  would  probably  prove  fatal  to  the  patient. 
This  obstacle  consists  of  a  firm  resisting  tissue,  which  has  been  described  by 
Tyrrell  as  "  an  elastic  ring,"  surrounding  the  neck  of  the  bladder  ;  by  Listen 
as  "a  fibrous  or  ligamentous  band  surrounding  the  orifice  of  the  bladder,  into 
which  the  muscular  fibi'es  of  the  organ  are  inserted."  If  this  ring  or  band  be 
ruptured,  either  by  the  finger  or  by  the  expansion  of  the  forceps,  fatal  conse- 
quences will  ensue  ;  but  if  it  be  divided,  the  other  tissues,  as  Listen  obsei*ves, 
will  yield  to  an  inconceivable  extent,  without  injury  to  the  recto-vesical  fascia. 
The  division  of  this  ring  must  be  practised  only  to  a  very  limited  extent.  I 
believe  that  it  is  always  effected  in  the  act  of  pushing  the  scalpel  inwards  into 
the  bladder  ;  a  mere  notching  of  the  fibres  of  the  ring,  indeed,  is  sufficient  to 
allow  the  requisite  expansion  to  take  place  when  pressure  is  applied. 

In  thus  describing  the  mode  of  incising  the  prostate  and  neck  of  the  bladder, 
I  have  generally  used  the  term  "  dilatation  ;  "  and  I  believe  that,  by  a  simple 
process  of  dilatation  or  expansion  of  these  parts,  arid  without  any  violence 
whatever,  small  calculi  under  an  inch  in  diameter  may  be  extracted.  But  in 
removing  stones  of  greater  magnitude  than  this,  I  believe  that  the  process  of 
expansion  of  the  prostate  and  neck  of  the  bladder,  whether  effected  by  the 
finger,  by  a  blunt  gorget,  or  by  the  opening  up  of  the  Ijlades  of  the  forceps,  is 
a  process  of  laceration  rather  than  of  dilatation,  as  I  have  frequently  had 
occasion  to  observe  in  experiments  made  on  the  dead  subject.  If  this  lacera- 
tion be,  however,  confined  to  the  substance  of  the  prostate,  and  do  not  extend 
through  the  lateral  ligament  of  the  bladder,  no  harm  results.  It  is  difficult, 
with  ordinary  force,  to  lacerate  the  dense  ligament.  This  structure,  therefore, 
remains  as  a  barrier  between  the  pelvic  areolar  tissue  and  the  external  wound, 
preventing  the  possibility  of  the  infiltration  of  urine  into  the  subperitoneal 
areolar  tissue,  and  lessening  materially  the  chance  of  diffuse  inflammation. 
But  if,  in  the  withdrawal  of  the  stone,  or  by  an  undue  expansion  of  the  blades 
of  the  forceps,  the  Surgeon  feel  the  sudden  giving  way  of  a  tense  annular 
structure,  he  may  be  sure  that  the  lateral  ligament  has  been  torn,  and  fatal 
mischief  will  probably  ensue. 

Extraction  of  the  Stone. — A  forceps  of  sufficient  length,  of  a  size  pro- 
portioned to  that  of  the  calculus,  and  previously  warmed  by  immersion  in 
tepid  water,  must  be  slid  along  the  index-finger,  which  is  kept  in  the  wound, 
and  by  which  the  neck  of  the  bladder  should  be  drawn  somewhat  down  so  as 
to  meet  the  instrument.    In  this  way,  also,  the  stone  may  often  be  fixed  by 
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the  point  of  the  finger,  and  its  position  thus  accurately  determined.  The 
forceps  having  been  introduced  closed,  the  finger  is  withdrawn,  when  a  gush 
of  fluid  will  usually  take  place  through  the  wound,  if  it  have  not  already 
escaped  at  the  time  when  the  incision  is  made  through  the  prostate.  By  this 
gush  the  calculus  may  sometimes  be  carried  into  the  grasp  of  the  instrument : 
most  commonly,  however,  the  stone  requires  to  be  felt  for  with  the  closed 
forceps.  When  its  position  has  been  ascertained,  usually  at  the  fundus,  the 
blades  of  the  instrument  are  opened  ;  and  by  pushing  one  against  the  wall  of 


Fig.  868.— Direction  of  Forceps  in  Extraction  of  Stone. 

the  bladder,  and  giving  it  a  slight  shake,  the  calculus  generally  drops  between 
them  ;  though  occasionally  it  is  somewhat  troublesome  to  seize,  and  this, 
indeed,  often  constitutes  the  most  tedious  and  annoying  part  of  the  operation. 
Fergusson  advised  holding  the  forceps  transversely,  opening  them  as  widely  as 
possible,  then  giving  a  quarter  turn  so  as  to  make  the  lower  blade  scoop  along 
the  floor  of  the  bladder,  when  on  closing  the  forceps  the  stone  will  usually  be 
caught.  The  stone  is  then  drawn  downwards  through  the  wound.  If  it  be 
small,  it  may  be  extracted  at  once  without  any  difficulty  ;  if  it  be  of  moderate 

size,  the  finger  should  be  introduced  along 
the  blades,  in  order  to  feel  whether  it  is  in  a 
proper  position  for  extraction.  If  its  long 
axis  lie  across  the  wound,  this  must  be 
changed  ;  and  it  must  then  be  withdrawn  by 
.     ,  ^.        , .     a  kind  of  to-and-fro  movement  in  the  direc- 

Fig.  S69. — Position  of  Finger  and  fecoop  in        .  •  1  1    •  -n 

Extracting  Stone.  tiou  of  the  axis  of  the  pclvis  (Fig.  8()8). 

Should  the  stone  unfortunately  be  broken, 
or  should  there  be  several  small  calculi,  the  fragments  may  generally  be  best 
removed  by  means  of  the  scoop  (Fig.  869).  In  the  event  of  fracture  occurring, 
it  will  be  necessary  to  wash  out  the  bladder  repeatedly  with  tepid  water, 
injected  by  means  of  a  brass  syringe  through  a  tube  introduced  by  the  wound. 

If  the  perinseum  be  veiy  deep,  and  the  prostate  enlarged,  it  may  happen 
that  the  neck  of  the  bladder  is  so  far  removed  from  the  surface  that  the  finger 
cannot  reach  its  interior.  In  these  circumstances,  the  Surgeon  must  be 
careful,  in  passing  the  forceps,  that  the  instrument  do  not  slip  to  the  side  of 
the  incision,  the  guide  and  support  of  the  index-finger  being  lost.    In  two  or 


LIT  no  TOM  Y  :   A  FTER-  TREA  TMENT. 


three  cases  of  this  kind  that  have  occurred  to  me,  I  have  directed  the  assistant 
who  held  the  staff  not  to  withdraw  it,  but  using  it  as  a  guide,  have  slipped  the 
forceps  along  its  groove  and  over  its  concavity,  in  this  way  making  it  enter 
the  bladder  with  the  greatest  ease. 

It  is  of  the  first  importance  to  extract  the  stone  without  breaking  it,  or 
even  chipping  fragments  from  it  with  the  blades  of  the  forceps.  No  effort 
consistent  with  the  safety  of  the  patient  should  be  spared  in  attaining  this 
desirable  result ;  not  for  the  sake  of  any  vain  display  of  manual  skill,  but  from 
a  regard  to  the  well-being  of  the  patient.  If  the  stone  be  broken  by  the 
attempt  at  extraction,  what  happens  ?  The  Surgeon  is  obliged  repeatedly 
to  introduce  the  forceps  and  the  scoop  in  his  attempts  to  clear  the  bladder  ;  the 
mucous  membrane  of  which  is  liable  to  be  bruised  and  excoriated  in  the 
endeavour  to  seize  the  fragments.  The  bladder  requires  to  be  frequently 
washed  out  with  copious  injections  of  tepid  water,  and  the  operation  thus 
becomes  dangerously  prolonged.  Even  after  much  time  has  been  spent  in 
these  efforts,  fragments  are  apt  to  be  left  behind  which  may  occasion  great 
irritation,  and,  if  retained,  will  form  the  nuclei  of  future  calculi. 

In  children,  and  indeed  in  most  cases  in  which  the  perineum  is  not  very  deep, 
so  that  after  the  introduction  of  the  finger  the  stone  can  be  felt  and  hooked 
forwards,  the  scoop  is  a  most  convenient  instrument  for  its  extraction ;  and  in 
these  cases  I  have  often  employed  it  in  preference  to  the  forceps. 

After  the  calculus  has  been  removed,  it  must  be  examined  for  facets,  and 
the  finger  must  be  passed  into  the  bladder  and  its  cavity  explored  while  firm 
pressure  is  made  above  the  pubes.  In  this  way  the  whole  interior  of  the 
bladder  is  easily  explored  except  in  those  cases  in  which  the  perinasum  is 
unusually  deep.  The  interior  of  the  bladder  may  be  further  explored  by 
means  of  a  searcher ;  and  if  other  stones  be  found,  they  must  be  dealt  with  in 
the  same  way  as  the  first. 

If  the  urine  has  been  foul  before  the  operation,  it  is  well  to  sponge  the 
surface  of  the  wound  over  with  chloride  of  zinc  (gr.  40  to  5j.),  and  to  apply 
iodoform. 

The  i/um-elasiic  tube  may  then  be  introduced,  and  secured  with  tapes  to  a 
band  round  the  patient's  abdomen.  This  tube  must  be  kept  free  from  coagula 
by  introducing  a  feather  into  it  from  time  to  time.  The  tube  is  of  great 
service  in  preventing  the  wound  from  becoming  blocked  up  by  coagula,  by 
which  a  free  escape  of  the  urine  would  be  interfered  with.  By  means 
of  this  tube  a  ready  outlet  is  given  to  the  urine,  the  chance  of  infiltration 
is  lessened,  and  if  there  be  haemorrhage  tlie  wound  may  readily  be  plugged 
round  it. 

After-treatment. — After  the  operation,  the  patient  must  be  removed  to  a 
bed,  which  should  be  properly  arranged  by  having  a  large  square  of  macintosh 
put  across  it.  On  this  a  folded  sheet  should  be  laid,  which  must  be  rolled  up 
on  the  further  side,  so  that,  as  it  becomes  wetted  by  the  escape  of  urine,  it 
may  be  drawn  across  from  under  the  patient.  This  must  be  changed  fre- 
quently in  order  to  keep  him  clean  and  dry.  A  full  dose  of  tincture  of  opium 
in  barley-water  should  then  be  given  ;  a  warm  flannel  laid  across  the  abdomen; 
plenty  of  barley-water  allowed  for  drink,  and  nothing  but  rice-milk  or  light 
pudding  for  diet  during  the  first  three  or  four  days.  After  this  some  broth 
may  be  allowed,  and  the  quantity  of  food  gradually  increased.  Occasionally, 
however,  it  may  be  necessary  to  depart  from  this  routine  system  of  dieting  ; 
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and  I  have,  with  great  advantage,  allowed  wine,  and  even  brandy,  a  day  or 
two  after  the  operation. 

At  the  end  of  thirty-six  or  forty-eight  hours  the  tube  may  be  removed,  the 
sides  of  the  incision  by  that  time  liaving  become  glazed  over,  and  little  danger 
of  infiltration  existing.  The  patient,  who  uj:)  to  this  time  has  been  lying  on 
his  back,  should  then  be  directed  to  change  his  posture,  first  to  one  side  and 
then  to  the  other.  The  buttocks  and  hips  should  be  well  smeared  with 
vaseline,  so  as  to  prevent  the  irritating  effects  of  the  urine,  which  continues 
to  flow  entirely  through  the  wound,  and  may  be  received  in  a  large  carbohsed 
sponge,  which  must  be  changed  frequently.  About  the  fourth  or  fifth  day 
the  urine  frequently  ceases  suddenly  to  flow  from  the  wound,  escaping  by  the 
urethra.  This  is  owing  to  the  prostate  becoming  turgid  from  inflammatory 
swelling,  and  thus  blocking  up  the  aperture  in  it ;  but  as  this  swelling  goes 
down,  in  the  course  of  a  dMy  or  two,  the  urine  usually  escapes  by  the  wound 
again,  and  continues  to  do  so  in  gradually  decreasing  quantities  until  the 
aperture  is  finally  closed,  which  happens  usually  at  about  the  end  of  fourteen 
or  eighteen  days  ;  though  in  patients  who  have  suffered  from  phosphatic 
calculus  it  sometimes  takes  a  longer  period,  owing  to  the  broken  state  of  the 
general  health.  Should  the  wound  fall  into  a  sloughy  state,  the  patient  must 
be  put  on  a  very  generous  diet,  with  even  a  free  allowance  of  stimulants  ;  and 
the  tincture  of  benzoin  may  be  daily  applied.  When  slow  in  healing,  it  may  be 
stimulated  with  nitrate  of  silver  applied  to  the  bottom  ;  and,  should  a  fistulous 
aperture  be  left,  that  may  be  touched  with  the  cautery.  After  the  operation, 
appropriate  constitutional  treatment  should  be  continued  for  some  time  in 
order  to  prevent  the  recurrence  of  the  disease. 

Lateral  Lithotomy  in  Boys  under  the  age  of  puberty  is  one  of  the  most 
successful  of  the  great  operations  in  Surgery.  The  following  points  are 
worthy  of  note,  and  should  be  remembered  by  the  Surgeon  in  proceeding  to 
operate  on  children  : — 

1.  The  urethra  will  commonly  be  found  larger  than  would  perhaps  at  first 
be  expected,  readily  admitting  a  No.  8  or  !)  stafl". 

2.  The  perinaeum  is  usually  very  vascular  in  consequence  of  the  straining 
produced  by  the  irritation  of  the  calculus. 

?j.  There  is  often  from  the  same  cause  a  tendency  to  prolapse  of  the 
rectum. 

4.  As  the  prostate  is  a  rudimentary  organ,  the  deep  incision  necessarily 
passes  beyond  its  limits  into  the  neck  of  the  bladder. 

5.  The  tissues  are  more  yielding,  and  moi'e  readily  lacerable  under  the 
finger. 

6.  The  most  important  point,  however,  is,  that  the  bladder  hes  high, 
being  rather  in  the  abdomen  than  in  the  pelvis  ;  hence,  it  is  of  importance 
to  raise  the  point  of  the  knife  somewhat  more  than  in  the  adult  in  making  the 
deep  incision,  and  to  be  careful  that  it  do  not  slip  into  the  tissues  between 
the  rectum  and  the  bladder,  which  may  happen  unless  this  precaution  be 
taken.  I  have  known  this  to  occur  in  several  instances  to  experienced 
Surgeons,  the  forceps  being  passed  into  this  space  under  the  supposition  of 
its  being  in  the  bladder  ;  and  in  every  case  the  patient  died  unrelieved.  This 
accident  is  the  more  likely  to  happen,  because  in  boys  the  parts  are  very 
yielding,  and  readily  admit  of  being  pushed  before  the  knife  or  finger  ;  and 
the  finger  may  thus  pass  between  the  neck  of  the  bladder  and  the  pubes,  or 
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into  the  loose  areolar  tissue  between  the  rectum  and  the  bladder.  The  urethra 
being  opened,  urine  escapes  ;  and  the  Surgeon  introduces  his  finger  into  a 
distinct  cavity,  which  he  believes  to  be  the  interior  of  the  bladder,  but  which 
is  not  this,  but  the  recto-vesical  space.  The  liability  to  the  occurrence  of  this 
fatal  accident  is  materially  lessened  by  injecting  the  bladder  fully  with  tepid 
water,  by  which  it  is  steadied  and  brought  lower  down.  Eut  in  young  boys 
lithotomy  is  from  this  cause  always  an  anxious  operation.  It  falls  to  the 
lot  of  but  few  Surgeons  of  experience  in  lithotomy  to  pass  through  an  active 
professional  life  without  meeting  with  difficulty  and  anxiety  in  operating  on 
boys  ;  and  when  such  an  untoward  accident  occurs,  those  will  be  the  most 
charitable  in  their  judgment  of  others,  who  have  themselves  had  the  most 
experience  in  the  operation  and  have  had  most  frequently  to  encounter  its 
intrinsic  difficulties. 

In  order,  then,  to  obviate  the  special  dangers  that  have  just  been  mentioned 
as  likely  to  occur  in  lateral  hthotomy  in  boys,  the  following  points  should  be 
attended  to  : — 

1.  The  bladder  should  be  injected  with  two  or  three  ounces  of  tepid  water. 

2.  The  knife  should  not  be  too  narrow,  as  it  has  to  make  an  opening  of 
sufficient  size  to  admit  the  forefinger  of  the  operator  in  the  child  as  in  the 
adult.  Its  point,  when  it  has  entered  the  groove  of  the  staff,  should  be  kept 
very  firmly  pressed  against  its  side,  and  carried  somewhat  upwards  instead  of 
straight  forwards. 

3.  When  the  knife  is  laid  aside  and  the  Surgeon  proceeds  to  pass  his  finger 
info  the  bladder,  he  will  find  the  following  manoeuvre  facilitate  this  step  of 
the  operation  very  greatly,  and  lessen  materially  the  danger  of  pushing  the 
neck  of  the  bladder  before  him  :  Placing  the  nail  of  the  left  index  finger  in  the 
groove  of  the  staff,  he  should  not  carry  it  along  the  convexity  of  this  instru- 
ment, but,  sliding  it  over  to  the  concave  side,  gently  work  his  way  along  this 
into  the  bladder.  In  doing  bo,  he  passes  the  finger  between  the  roof  of  the 
m'ethra,  which  is  a  fixed  part  of  the  canal,  and  the  staff,  instead  of  between 
this  and  the  floor  of  the  urethra,  which  is  mobile  and  yielding.  There  is  the 
additional  advantage  that,  by  pressing  down  the  staff  as  the  finger  goes  above 
it,  the  urethra  and  neck  of  the  bladder  are  somewhat  dilated. 

C.  Heath  recommends  the  following  plan,  which  will  be  found  most  efficient  : 
As  soon  as  the  knife  is  withdrawn  he  inserts  a  strong  director  with  a  handle 
like  that  of  a  staff  set  at  a  convenient  angle.  This  is  passed  along  the  groove 
of  the  staff  like  the  conductor  in  median  lithotomy.  The  staff  is  then  with- 
drawn and  the  finger  passed  above  the  director,  which  is  at  the  same  time 
pressed  downwards. 

■i.  As  soon  as  the  finger  enters  the  bladder  and  the  staff  is  withdrawn,  the 
calculus  should  be  fixed  with  its  point  against  the  floor  of  the  bladder,  where 
it  may  then  be  seized  easily  by  the  forceps. 

Dif5.ctilties  during  Lateral  Lithotomy. — The  difficulties  before  and 
during  the  operation  are  three-fold  :  1,  in  Finding  the  Stone  ;  2,  in  Entering 
the  Bladder  ;  and  3,  in  Seizing  and  Extracting  the  Calculus. 

1.  Difficulty  in  Finding  the  Stone,  either  by  the  staff  or  by  the  sound, 
may  exist  before  commencing  the  operation  ;  and  sometimes  it  is  impossible 
to  fii\d  the  stone,  although  its  presence  may  have  been  distinctly  ascertained  a 
few  days  previously.  In  these  circumstances,  the  Surgeon  must  on  no  account 
be  tempted  to  proceed  with  the  operation  ;  but,  after  a  carefully  conducted 
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exploration  has  fiiiled  to  elicit  the  actual  presence  of  the  stone,  all  further 
proceedings  must  be  deferred  to  another  opportunity.  The  stone  may  escape 
detection  in  three  ways  :  1.  It  may  have  been  passed  by  the  urethra,  between 
the  first  examination  and  the  time  fixed  for  the  operation.  A  small  calculus, 
especially  if  spindle-shaped,  may  give  a  very  distinct  click  against  the  sound, 
and  yet  be  not  too  large  to  pass  through  the  urethra.  2.  The  stone  may  have 
become  encysted.  3.  It  may  have  become  enveloped  in  folds  of  the  mucous 
membrane  of  the  collapsed  bladder,  and  so  may  escape  contact  with  the  sound. 
All  these  events,  except  the  presence  of  an  encysted  calculus,  are  more  likely 
to  happen  in  children  than  in  the  adult,  and  it  is  in  them  that,  for  want  of 
attention  to  these  precautions,  the  unfortunate  accident  of  cutting  into  the 
bladder  and  finding  no  stone  has  most  frequently  occurred. 

2.  Difficulty  in  Entering  the  Bladder. — ^This  is  rarely  experienced  in 
adults.  It  may,  however,  arise  m  consequence  of  the  Surgeon  neglecting  to 
keep  the  point  of  the  knife  well  lodged  in  the  groove  of  the  staff,  and  thus 
letting  it  slip  between  the  rectum  and  the  bladder  ;  the  tissue  of  which,  being 

broken  up,  leaves  a  kind  of  cavity  that  he 
mistakes  for  the  interior  of  the  bladder.  If 
the  perinseum  be  very  deep  and  the  prostate 
enlarged,  he  may  also  experience  some  diffi- 
culty in  reaching  the  bladder  ;  but  he  can 
scarcely  fail  to  do  so  if  he  push  the  knife 
well  on  the  groove  of  the  staff",  and  dilate 
the  incision  in  the  prostate  with  a  blunt 
gorget,  if  his  finger  fail  to  reach  the  cavity 
beyond  it. 

Perhaps  the  most  serious  obstacle  to 
entering  the  bladder  consists  in  the  presence 
of  large  tumours  in  the  prostate.  The  com- 
bination of  a  deep  perinaeum,  an  enlarged 
prostate,  and  a  tumour,  certainly  constitutes 
a  formidable  series  of  obstacles.  In  these 
cases,  the  finger  when  slipped  along  the  staff  does  not  enter  the  bladder,  but 
becomes  involved  in  the  smooth  and  irregular  sinuosities  that  wind  between 
the  prostatic  tumours  (Fig.  870).  In  such  cases  it.  is  well  to  practise  the 
manoeuvre  that  has  already  been  described  :  viz.,  of  using  the  staff  as  a 
guide  into  the  bladder,  slipping  the  forceps  along  the  side  and  concavity  of 
this  instrument  before  it  is  withdrawn. 

In  Z>oys,  .great  and  sometimes  insuperable  difficulty  has  been  experienced 
in  reaching  the  bladder.  This  difficulty  arises  in  consequence  of  the  small 
size  of  the  urethra,  the  mobility  of  the  bladder,  and  the  ready  lacerability  of 
the  tissues.  If,  after  the  groove  in  the  staff  has  been  exposed,  care  be  not 
taken  to  insinuate,  as  it  were,  the  nail  into  the  opening  in  the  urethra  thus 
made,  the  membranous  portion  may  be  torn  across  ;  and  the  neck  of  the 
bladder,  receding  before  the  finger,  may  easily  be  pushed  away  from  the 
surface,  so  that  the  Surgeon  may  fail  to  reach  the  cavity  of  the  organ. 
When  the  road  is  once  lost  in  this  way,  there  is  the  very  greatest  difficulty  in 
finding  it  again.  The  course  that  should  be  pursued  is,  I  think,  as  follows  r 
If  the  staff  have  not  been  withdrawn,  the  Surgeon  must  again  place  the  knife 
in  its  groove,  and  carefully  push  it  on  towards  the  neck  of  the  bladder,. 
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notchin,<r  that  structure  and  passing  the  finger  cautiously  along  the  groove, 
and  hooking  down  the  parts  with  his  nail  until  he  reach  the  inside  of  the 
bladder.  Should  the  staff  have  been  withdrawn,  the  Surgeon  must  endeavour 
to  pass  it  again  ;  if  he  succeed  in  this,  he  may  act  as  just  stated  ;  but  if  he 
cannot  succeed  in  introducing  the  staff  faii'ly  into  the  bladder,  he  must  on 
no  account  whakcer  endeavour  to  open  that  viscus,  or  continue  his  attempts  at 
the  extraction  of  the  calculus,  but  must  at  once  abandon  the  operation  until 
the  parts  have  healed,  when  he  can  repeat  it.  The  great  danger  in  these  cases 
arises  from  the  Surgeon  losing  his  presence  of  mind,  and  endeavouring  to 
enter  the  bladder  without  a  guide — a  procedure  which  must  be  unsuccessful, 
and  can  only  end  in  the  death  of  the  patient. 

In  adults,  the  difficulty  is  to  get  out  the  stone  ;  in  children  to  get  into  the 
bladder. 

3.  Difficulty  in  Seizing  and  Extracting  the  Stone  is  far  more 
frequently  met  with  than  in  reaching  the  bladder.  This  may  be  owing 
to  a  variety  of  causes.  It  is  likely  to  happen  in  all  those  cases  in  which, 
either  from  the  depth  at  which  the  bladder  lies  from  the  surface,  or  from  the 
peculiar  position  of  the  calculus,  the  stone  cannot  be  felt  with  the  finger  after 
the  incisions  have  been  made  into  the  neck  of  the  bladder. 

DiflB.culty  from  the  Position  of  the  Stone. — The  calculus  may  be 
lodged  in  the  lower  fundus.  This  is  especially  apt  to  hap^Den  if  the  patient 
be  old  and  fat,  and  have  a  deep  perinseum,  perhaps  with  an  enlarged  prostate, 
behind  which  the  stone  may  be  lodged.  Here  the  best  plan  is  to  use  a  much- 
curved  pair  of  forceps,  and  to  tilt  the  bladder  up  by  introducing  the  finger 
into  the  rectum,  so  as  to  bring  the  stone  within  reach. 

When  the  stone  is  situated  in  the  up-per  fundus  of  the  bladder,  it  is 
altogether  out  of  the  axis  of  the  incision,  and  in  such  a  case  can  be  extracted 
only  with  great  difficulty.  Aston  Key  recommends  that  in  such  cases  the 
abdomen  should  be  compressed,  and  the  calculus  thus  pushed  down  into 
reach.  This  suggestion  is  a  very  useful  one  ;  and  it  was  only  by  employing 
this  manoeuvre  and  using  a  very  curved  scoop,  that  I  could  remove  a  calculus 
lodged  above  the  pubes,  in  the  first  patient  whom  I  cut  at  the  Hospital. 

Difficulty  in  consequence  of  the  Stone  being  Pixed  to  the  Bladder. — 
A  small  calculus  may  be  enveloped  bij  the  folds  of  the  mucous  membrane  or 
between  hypertrophied  fasciculi,  and  in  this  way  elude  the  grasp  of  the  forceps. 
In  these  circumstances  there  is  nothing  for  the  Surgeon  to  do,  but  patiently 
to  try  to  disentangle  and  remove  the  calculus  by  means  of  the  finger  and 
scoop,  if  it  can  be  so  reached  ;  if  not,  by  expanding  the  forceps  in  the  bladder, 
to  try  to  push  aside  the  mucous  membrane  that  surrounds  the  stone. 

In  consequence  of  Spasm  of  the  Bladder,  it  is  said  to  have  occasionally 
happened  that  a  calculus  has  been  so  firmly  fixed  as  not  to  admit  of  the 
application  of  the  forceps.  I  am  disposed  to  think  that  this  "  spasm  of  the 
bladder "  is  purely  imaginary,  and  that  the  real  difficulty  has  arisen  from 
some  other  cause,  as  perhaps  a  contracted  and  rickety  pelvis.  But,  whatever 
may  be  the  real  cause  of  a  difficulty  that  has  undoubtedly  been  encountered, 
I  think  it  would  be  safer  for  the  Surgeon  to  desist  from  the  operation,  and  in 
the  course  of  a  few  days  or  weeks  endeavour  to  complete  the  extraction,  and 
thus  perform  the  operation  "  ii  deu.r  temps  "  of  Deschamps. 

When  the  calculus  is  encysted,  its  extraction  will  probably  be  impracticable, 
or  attended  with  most  dangerous  consequences.    Hence,  it  is  expedient  not 
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to  perform  the  lateral  operation  in  cases  of  encysted  calculus  that  are  known 
to  be  such.  If,  however,  the  Surgeon  have  been  unfortunate  enough  to  do  so 
he  must  be  guided  in  the  course  he  adopts  by  the  condition  in  which  he  finds 
the  stone.  If  the  aperture  leading  into  the  cyst  be  very  small,  as  in  Fig.  847, 
the  better  plan  will  be  to  proceed  no  further  with  the  operation,  as  it  will  be 
clearly  impossible  to  remove  the  stone.  If,  on  the  other  hand,  the  aperture 
into  the  cyst  be  large,  he  might  feel  disposed  to  make  an  effort  to  extract  the 
calculus.  With  this  view  he  might  adopt  the  plan  pursued  by  Brodie,  and 
endeavour  cautiously  to  enlarge  the  orifice  of  the  cyst  by  means  of  a  probe- 
pointed  bistoury,  and  then  finish  the  extraction  by  means  of  a  scoop.  Such  a 
proceeding,  however,  is  in  the  highest  degree  hazardous,  on  account  of  the 
readiness  with  which  the  incision  may  extend  into  the  peritoneal  cavity  ;  as 
well  as  difficult  in  execution,  from  the  depth  at  which  the  parts  are  lying.  If 
a  calculus  be  known  to  be  encysted  the  suprapubic  opez'ation  should  be 
performed. 

I  believe  that  a  calculus  may  occasionally  become  encysted,  or  rather  encap- 
suled,  in  another  way, — by  being  covered  in  by  a  kind  of  false  membrane 
whilst  lying  on  the  floor  of  the  bladder.  This  condition  I  found  in  a  boy  on 
whom  I  operated  for  stone  some  years  ago.  After  removing  a  calculus  of  about 
the  size  of  a  pea,  I  felt,  with  the  end  of  the  finger,  a  hard  irregular  body, 
covered  apparently  by  mucous  membrane,  lying  at  the  inferior  fundus  of  the 
bladder.  On  scraping  through  the  membrane  covering  this  with  the  point  of 
my  nail  and  a  curved  scoop,  I  exposed  the  calculus  (Fig.  844),  and  removed  it, 
with  a  cyst  attached  to  it.  On  examining  the  structure  of  this  cyst,  which 
was  of  about  the  thickness  of  ordinary  writing  paper,  of  a  reddish  colour,  and 
resembling  a  piece  of  mucous  membrane,  it  was  found  to  be  a  false  membrane, 
composed  of  organized  fibro-cellular  tissue.  The  patient  made  a  good  recovery, 
with  the  exception  of  a  slight  attack  of  secondary  haemorrhage,  which  occurred 
on  the  eighth  day  after  the  operation. 

Fibroid  Tumours  in  the  Prostate  constitute  sometimes  rather  a  serious 
difficulty  in  lateral  lithotomy.  They  may  do  this  in  two  ways  :  first,  by 
elongating  the  prostatic  part  of  the  urethra  to  such  an  extent  as  to  carry  the 
neck  of  the  bladder  far  from  the  surface  ;  and,  secondly,  by  being  in  the  way 
during  extraction  of  the  stone.  A  tumour  of  this  kind,  an  inch  or  more  in 
diameter,  necessarily  fills  up  to  a  very  serious  extent  the  space  in  the  wound 
through  which  the  stone  has  to  pass  ;  it  jams  up  the  orifice  and  prevents  the 
free  play  of  the  forceps.  These  tumours,  however,  when  caught  between  the 
bladfs  of  the  forceps,  soon  shell  out,  and  allow  the  easy  exit  of  the  calculus 
(Fig.  870). 

Deformity  of  the  Pelvis  from  B>ickets  may  constitute  a  serious  or  even 
insuperable  obstacle  to  the  extraction  of  a  calculus.  This  condition  may 
act  in  two  ways.  It  may  narrow  the  brim  of  the  pelvis  in  its  antero-posterior 
diameter,  to  so  great  an  extent  as  to  prevent  the  passage  of  the  stone  down- 
wards after  it  has  been  seized  by  the  forceps.  This  condition  is  more  to  be 
feared  in  children,  in  whom  the  bladder,  being  an  abdominal  organ  and  lying 
high,  is  altogether  above  the  brim  of  the  pelvis  in  these  cases.  Or  there  may 
be  difficulty  in  the  extraction  of  the  stone  through  the  inferior  outlet,  owing 
to  the  approximation  of  the  rami  on  each  side.  The  first  cause  of  difficulty 
once  occurred  to  me,  in  operating  on  a  very  rickety  boy  four  years  and  a  half 
old.    Of  the  second  I  have  had  no  experience.    The  rickety  condition  of  the 
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pelvis  may  be  suspected  in  cases  in  which  the  lower  limbs  are  much  distorted. 
Its  existence  may  be  ascertained,  by  digital  exploration  of  the  rectum,  and  by 
external  measurements.  If  it  be  found  to  exist  to  an  extreme  degree,  the 
suprapubic  operation  must  be  performed. 

In  old  men  the  outlet  of  the  pelvis  may  be  greatly  narrowed  as  a  consequence 
of  senile  osteomalacia.  This  is  recognized  by  the  approximation  of  the  ischial 
tuberosities. 

Difficulty  depending  upon  the  Shape  and  Size  of  the  Stone. — If  the 

stone  be  very  round,  it  is  usually  more  difficult  to  seize  than  when  flat  or 
elongated.  Flat ,  disc-shaped  calculi,  however,  occasionally  fall  into  the 
fundus  of  the  bladder  behind  the  prostate,  and  then  cannot  readily  be  reached 
by  the  forceps,  which  passes  over  them.  In  these  circumstances,  they  are 
best  extracted  by  the  curved  scoop.  Very  flat,  broad  calculi,  aud  those  that 
are  round,  egg-shaped,  or  branched,  are  the  most  difficult  to  remove,  even 
though  their  size  be  not  very  great.  As  a  general  rule,  however,  it  may  be 
stated  that,  the  larger  the  calculus,  the  more  difficult  is  its  extraction.  There 
will  always  be  considerable  difficulty  in  extracting  calculi  weighing  six  or  eight 
ounces  and  upwards  ;  though  cases  are  recorded  by  Cheselden,  Klein,  and 
others,  in  which  calculi  from  twelve  to  fifteen  ounces  in  weight  have  been 
extracted  by  the  lateral  operation.  Any  calculus  above  one  inch  and  a  half  in 
its  shorter  diameter  will  be  hard  to  extract  through  an  incision  of  the  ordinary 
length  in  the  prostate,  even  though  this  be  considerably  dilated  by  the  pressm-e 
of  the  fingers  :  and  I  think  it  may  safely  be  said,  that  a  calculus  two  inches 
and  upwards  in  diameter  can  hardly  be  removed  by  the  ordinary  lateral 
operation  with  any  degree  of  force  which  it  is  safe  to  employ.  The  practice 
adopted  in  such  a  case,  more  than  a  century  ago,  by  Gooch,  of  Norwich,  is 
probably  the  best  that  can  be  pursued.  It  consists  in  drawing  the  stone  well 
down  with  the  forceps,  and  then  letting  an  assistant  carefully  divide  the 
tissues  that  resist.  In  this  way,  by  a  process  of  traction,  twisting,  and 
division,  the  stone  may  be  brought  out  with  safety.  In  the  facility  with 
which  the  calculus  is  extracted,  however,  much  will  depend  upon  the  make  of 
the  forceps.  As  Liston  most  truly  observes,  "  There  can  be  no  more  fatal 
error  than  to  attempt  the  extraction  of  a  large  stone  with  short  and  shabby 
forceps."  In  these  cases  the  open-bladed  forceps  (Fig.  805)  will  be  found 
useful,  the  absence  of  metal  in  the  most  convex  part  of  the  blade  lessening 
materially  the  bulk  of  the  instrument  when  grasping  a  stone. 

In  the  event  of  the  calculus  being  too  large  for  extraction  through  the  ordi- 
nary lateral  incision,  the  Surgeon  should  at  once  perform  the  suprapubic 
operation.  The  presence  of  the  perineal  wound  increases  the  difficulty  of  the 
operation,  as  the  bladder  cannot  be  injected  ;  but  nevertheless  this  treatment 
is  certainly  to  be  preferred  to  either  of  the  other  two  alternatives  which  are 
open  to  the  Surgeon,  viz.,  incision  of  the  right  side  of  the  prostate  and 
crushing  the  stone  in  the  bladder.  Should  the  unusually  large  size  of  the 
stone  have  been  detected  before  the  operation,  lateral  lithotomy  should  not  be 
attempted. 

Difficulty  from  Fracture  of  the  Calculus. — The  difficulty  of  extraction 
is  greatly  increased  if  the  stone  be  broken.  Fracture  of  a  calculus  is  of  two 
kinds.  In  the  one  case  the  stone  is  simply  broken  into  several  fragments,  or 
splinters,  so  to  speak,  are  detached  from  it.  This  accident  may  happen  with 
hard  as  well  as  with  soft  calculi,  and  is  generally  owing  to  the  Sm-geon  employing 
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too  much  pressure  on  the  blades  of  the  forceps,  fearing  that  the  stone  may 
escape  from  between  them  ;  or  it  may  arise  from  the  large  size  of  the  calculus 
requiring  some  force  to  be  exercised  in  its  extraction,  when  the  Surgeon  is 
very  apt  to  compress  the  forceps  as  he  draws  the  stone  down.  When  this 
accident  is  found  to  have  occurred,  the  Surgeon  must  remove  with  small 
forceps  or  the  scoop  the  fragments  that  have  been  detached.  He  should  then 
wash  out  the  bladder  by  copious  injections  of  tepid  water,  and  very  care- 
fully examine  its  interior  for  any  loose  pieces.  It  is  seldom  that  any  Avorse 
consequence  than  delay  in  the  completion  of  the  operation  results  from  this 
occurrence. 

The  second  mode  of  fracture  consists  in  the  crumbling  down  of  the  calculus, 
as  soon  as  it  is  seized  by  the  forceps,  into  a  soft  mortary  mass.  This  can  occur 
only  in  phosphatic  calculi,  and  is  in  no  way  the  fault  of  the  Surgeon.  It 
is  an  unpleasant  accident,  as  it  becomes  extremely  difficult,  if  not  impos- 
sible, to  clear  away  the  whole  of  the  soft  mortary  detritus  from  the  interior  of 
the  bladder,  to  the  lining  membrane  of  which  it  tenaciously  adheres.  As  mucli 
as  possible  should  be  removed  by  the  scoop,  and  the  remainder  washed  aAvay. 
as  far  as  practicable,  by  copious  injections  ;  with  all  care,  however,  some  will 
be  left,  and  may  be  discharged  through  the  wound  some  days,  or  even  two  or 
three  weeks,  after  the  operation.  When  this  happens,  the  bladder  should  be 
thoroughly  washed  out  every  day,  or  every  second  day,  by  warm  water  injec- 
tions thrown  in  through  a  catheter  passed  down  the  urethra  and  allowed  to 
regurgitate  through  the  wound.  Should  the  wound  have  healed,  the  detritus 
must  be  treated  as  in  lithotrity  ;  and  the  bladder  must  be  washed  out  every 
second  or  third  day  by  a  large-eyed  catheter,  until  all  is  removed. 

Accidents  during  Isateral  Lithotomy. — -The  principal  accidents  that 
may  occur  during  the  performance  of  lateral  lithotomy  are  Haemorrhage  ; 
Cutting  the  Bulb  ;  Missing  the  Membranous  Portion  of  the  Urethra  ;  Wound 
of  the  Rectum  ;  or  W^ound  of  the  Posterior  Part  of  the  Bladder. 

Haemorrhage  during  lithotomy  may  occur  from  three  sources  :  1.  The 
Superficial  Arteries  of  the  Perinseum  ;  2.  The  Deep  Arteries  ;  and,  3.  The 
Prostatic  and  other  Veins.  When  excessive,  from  whatever  source  it  pro- 
ceeds, it  is  always  a  very  serious  complication  ;  for,  even  if  it  do  not  prove 
fatal  by  the  induction  of  syncope,  &c.,  which  I  believe  to  be  very  rarely  the 
case,  it  is  apt  to  lead  to  a  fatal  termination  indirectly  at  a  later  period,  by 
j)redisposing  to  the  occurrence  of  infective  processes  either  local  or  general.  I 
believe  that  patients  who  lose  a  large  quantity  of  blood  at  the  operation 
seldom  recover. 

1.  Haemorrhage  from  \hQ  Division  of  the  Siipcrjicial  or  the  Transverse  Artery 
of  the  Perinnum  is  seldom  veiy  dangerous,  though  occasionally,  if  these  vessels 
be  larger  than  usual,  they  may  furnish  a  serious  quantity  of  blood  ;  in  such 
circumstances  their  ligature  would  be  required,  and  might  be  practised  either 
before  or  after  the  exti-action  of  the  calculus.  It  is  better,  if  possible,  to  wait 
until  the  completion  of  the  operation,  lest  the  ligature  be  pulled  off  during  the 
extraction  of  the  stone. 

2.  The  Division  of  the  Deep  Arteries  of  the  periniEum,  that  of  the  bulb  and 
the  internal  pudic,  would  be  attended  with  far  more  serious,  perhaps  even 
fatal,  consequences  ;  as,  from  the  depth  of  the  vessels,  it  would  be  almost 
impossible  to  ligature  them,  unless  the  patient  were  very  thin,  and  the  peri- 
naeum  proportionately  shallow.    The  facility  of  ligaturing  any  of  these 
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arteries,  especially  that  of  the  bulb,  when  wounded,  is  greatly  increased  by 
enlarging  the  incision  upwards.  In  the  event  of  a  ligature  not  being  applic- 
able, the  Surgeon  would  have  to  trust  to  plugging  the  wound  round  the  tube, 
as  described  further  on,  or  to  the  pressure  of  an  assistant's  fingers  continued 
for  a  considerable  time,  or  to  the  application  of  forcipressure  forceps.  The 
pressure  of  the  lingers  of  relays  of  assistants,  kept  up  for  a  considerable  length 
of  time,  although  it  seems  to  have  been  an  efficient  mode  of  treatment,  is 
painful  to  the  patient,  and  is  difficult  to  carry  out.  The  pressure  must  be 
kept  up  for  many  hours  :  thus  South  relates  a  case  in  which  it  was  maintained 
for  fourteen  hours  ;  and  Jirodie  one  in  which,  after  twenty-four  hours,  it 
succeeded.  The  assistants  should  not  be  changed  more  fi-equently  than  neces- 
sary, each  keeping  up  pressure  for  two  or  three  hours,  and  removing  his 
fingers  as  cautiously  as  possible.  It  is,  doubtless,  very  rare  for  these  arteries 
to  be  wounded  when  they  follow  their  usual  course  ;  though  such  accidents 
have  happened  in  the  hands  of  some  of  the  most  skilful  lithotomists,  such  as 
Home,  Bell,  Roux,  and  Desault.  It  was  the  opinion  of  Aston  Key  that  the 
artery  of  the  bulb  was  generally  cut  during  lithotomy  ;  Init  in  this  he  was 
mistaken,  so  far  as  its  trunk  is  concerned,  though  doubtless  in  many  cases  the 
bulb  itself  may  be  wounded,  and  the  mesh  of  twigs,  in  which  the  vessel 
terminates,  divided  ;  this,  however,  would  not  yield  an  alarming  htemorrhage. 
The  truuk  of  the  artery  of  the  bulb  would,  however,  be  endangered  by  opening 
the  urethra  too  high  up,  and  laterahzing  the  knife  too  early,  and  if  wounded 
it  bleeds  very  freely. 

It  may  happen  that  on  pulling  the  wound  widely  open  the  bleeding  poiut 
may  be  seen,  but  at  such  a  depth  that  it  is  impossible  to  apply  a  ligature.  It 
may  then  be  seized  in  torsion  or  forcipressure  forceps  and  immediately  twisted, 
or  if  this  does  not  succeed  the  forceps  may  be  left  hanging  on  the  vessel  for  a 
few  hours.  For  this  purpose  the  forcipressure  forceps  are  the  best,  as  they 
more  efficiently  crush  and  obliterate  the  vessel. 

The  internal  pudic  artery,  bound  down  by  a  strong  fascia,  and  under  cover 
of  the  ramus  of  the  ischium,  runs  but  little  risk  unless  the  knife  be  lateralized 
too  much,  and  the  incision  be  carried  too  far  outwards.  In  children  in  whom 
the  ramus  of  the  ischium  is  to  a  great  extent  cartilaginous,  this  accident  could 
move  easily  happen.  It  is  in  some  of  the  anomalous  distributions  of  these 
vessels  that  the  greatest  danger  would  be  occasioned.  The  artery  of  the  bulb, 
the  inferior  hemorrhoidal,  the  dorsal  artery  of  the  penis,  or  the  internal 
pudic,  may  take  so  anomalous  a  course  that  its  division  is  inevitable  ;  and, 
as  the  Surgeon  has  no  possible  means  of  knowing  beforehand  whether 
the  distribution  of  the  arteries  is  regular  or  not,  he  is  not  to  blame  in  the 
event  of  a  vessel  being  accidentally  divided,  when  it  takes  an  abnormal 
direction. 

If  the  incision  be  commenced  too  high  up,  and  especially  if  the  upper  part 
of  the  first  incision  be  made  by  pushing  the  knife  in  too  deeply,  the  corpus 
spongiosum  and  its  vessels  may  be  wounded. 

It  may  be  stated  as  a  general  rule,  that  serious  haemorrhage  is  usually  best 
avoided  by  making  the  incisions  low  ;  and  indeed,  I  believe  that  the  great 
secret  of  success  in  lateral  lithotomy  consists  in  making  all  the  deep  incisions 
as  low  as  practicable  ;  the  knife  entering  the  groove  of  the  staff  from  below 
upwards,  rather  than  from  above  downwards. 

8.  Venous  Hccmorrhage  may  occur  from  two  sources — the  superficial  or  the 
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prostatic  veins.  It  is  very  seldom  that  any  trouble  arises  from  superficial 
veins  ;  but  in  one  case  I  have  seen  very  considerable  loss  of  blood  occur  from 
a  large  vein,  running  transversely  near  the  upper  angle  of  the  wound,  lying 
almost  immediately  under  the  skin,  which  had  been  incompletely  divided. 
From  the  prostatic  plexus  hemorrhage  is  most  likely  to  occur  in  old  people, 
in  whom  the  veins  in  this  situation  are  often  enlarged — almost  varicose. 

Whether  the  blood  come  from  a  superficial  or  from  a  deep  source,  it  is  very 
apt  to  find  its  way  back  into  the  bladder,  to  mix  with  the  urine,  and  thus  to 
escape  through  the  tube  rather  than  from  the  wound  itself  ;  or  the  blood  may 
probably  coagulate  in  the  interior  of  the  bladder,  distending  that  organ  and 
producing  a  feeling  of  dysuria.  Should  it  proceed  from  a  superficial  source, 
it  may  be  necessary,  as  was  done  in  the  case  just  alluded  to,  to  pass  a  ligature 
under  the  vessel,  and  thus  arrest  it.  If  it  occur  from  the  prostatic  veins,  the 
better  plan  will  be  to  plug  the  wound.  This  is  done  by  passing  long  strips  of 
lint  along  the  side  of  the  tube,  which  must  be  left  in  the  wound  and  kept 
pervious  :  or  the  lithotomy  tube  may  have  a  "  petticoat  "  of  thick  muslin  tied 
around  it,  into  which  the  strips  of  lint  are  stuffed.  The  advantage  of  this 
arrangement  is,  that  the  whole  apparatus  may  very  easily  be  removed  together 
at  the  end  of  forty-eight  hours. 

A  far  more  efficient  means  of  applying  pressure  is  the  "  Air  Tampon,"  in- 
vented by  Buckston  Browne.  It  consists  of  an  ordinary  gum-elastic  lithotomy- 
tube,  surrounded  by  an  india-rubber  bag,  which  can  be  distended  with  air  from 
a  syringe.  It  is  inserted  into  the  wound,  so  that  the  india-rubber  bag  fills  its 
whole  length.  On  distending  the  bag,  firm  uniform  pressure  of  any  desired 
force  can  be  applied.  After  from  twelve  to  twenty-four  hours,  a  little  air  can 
be  let  out  so  as  to  reduce  the  pressure,  and  this  is  repeated  at  intervals  till  the 
tube  can  be  removed. 

Haemorrhage  from  any  of  the  above-named  sources,  but  more  especially 
from  the  deep  arteries  and  veins,  may  take  place  into  the  bladder.  When 
this  occurs,  the  urine  that  escapes  will  be  seen  to  be  deeply  mixed  with  blood, 
and  coagula  will  form  in  the  interior  of  the  viscus,  which  becomes  distended 
and  rises  above  the  pubes,  with  dulness  on  percussion  in  the  hypogastric 
region.  The  patient  will  become  pale,  faint,  and  cold.  In  such  circum- 
stances, the  coagula  must  be  washed  out  of  the  bladder  with  cold  water,  the 
source  of  htemorrhage  ascertained  by  an  examination  of  the  wound,  the 
further  flow  of  blood  arrested  by  plugging  or  ligature,  restoratives  adminis- 
tered, the  pelvis  placed  high,  and  the  patient  kept  cool.  If  there  is  any 
difficulty  in  washing  the  clots  out  of  the  bladder  they  may  easily  be  sucked 
out  by  applying  the  aspirator  to  the  tube. 

Wound  of  the  Bulb  is  not  of  very  uncommon  occurrence  in  lithotomy  ; 
and,  I  believe,  is  of  no  consequence  beyond  furnishing  a  small  additional 
quantity  of  blood.  Indeed,  the  bulb  is  so  situated,  in  many  cases  overlapping 
the  membranous  portion  of  the  urethra,  that  this  can  scarcely  be  opened  with- 
out wounding  it. 

Missing  the  Urethra  altogether,  and  opening  up  the  bladder  through,  or 
even  altogether  beyond,  the  prostate,  is  an  accident  that  may  happen  if  the 
Surgeon  miscalculate  the  depth  of  the  perinaeum,  and  keeping  the  incisions  too 
low,  thrust  the  knife  too  deeply.  It  is,  I  believe,  an  inevitably  fatal  accident, 
as  in  it  the  base  of  the  bladder  and  the  recto-vesical  fascia  are  opened,  and 
the  patient  is  thus  exposed  to  the  occurrence  of  diffuse  inflammation  of,  and 
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infiltration  into,  the  pelvic  areolar  tissue.  I  was  present  many  years  ago  at 
the  post-mortem  examination  of  a  case  in  which  perhaps  the  most  skilful 
operator  of  that  day  had  opened  the  bladder  beyond  the  prostate,  leaving  the 
urethra  untouched  ;  the  patient  died  from  the  cause  just  stated. 

Wound  of  the  Kectum  occurs  more  frequently  than  is  generally  supposed. 
It  may  happen  either  in  consequence  of  the  staff  being  too  much  depressed, 
of  the  edge  of  the  knife  being  turned  too  directly  downwards,  or  of  the  rectum 
being  distended  and  overlapping  the  sides  of  the  prostate.  I  have  also  known 
the  lower  part  of  the  rectum  perforated  by  the  Surgeon's  finger,  whilst  depress- 
ing the  gut  so  as  to  keep  it  out  of  the  way  of  the  knife.  The  Treatment  of  this 
accident  will  vary  according  to  the  size  and  situation  of  the  aperture.  If  it 
be  of  but  moderate  extent  and  low  down,  just  above  the  anus,  it  will  probably 
close  as  the  wound  granulates  and  the  urine  resumes  its  passage  through  the 
urethra.  If  the  incision  be  more  extensive  and  higher  up,  the  patient  will 
incur  the  risk  of  the  miserable  infirmity  of  recto-vesical  fistula.  In  such 
circumstances,  the  proper  treatment  is  to  divide  the  sphincter  ani  from  the 
opening  downwards,  and  thus  to  lay  the  gut  and  wound  into  one  cavity  which 
will  probably  fill  by  granulation,  and  thus  close  the  urinary  passages. 

Wound  of  the  Posterior  Part  of  the  Bladder  is  very  rare  ;  yet  it 
has  happened  in  consequence  of  the  knife  being  thrust  too  deeply  along  the 
groove  of  the  staff,  more  particularly  in  operations  on  children,  and  would  be 
specially  apt  to  happen  in  such  cases  if  the  bladder  did  not  contain  sufficient 
fiuid  at  the  time.  This  is  an  additional  reason  for  injecting  the  bladder  before 
operating. 

In  children,  lateral  lithotomy  presents  certain  special  difficulties  which  have 
already  been  adverted  to.  These  are  :  1,  the  Surgeon  missing  the  bladder  and 
opening  up  the  recto-vesical  space  (p.  1058)  ;  2,  not  opening  the  urethra  and 
neck  of  the  bladder  sufficiently  with  the  knife,  but  pushing  these  pans  before 
the  finger,  and  so  tearing  across  the  urethra,  and  thus  necessarily  being  unable 
to  complete  the  operation  (p.  1060)  ;  and  3,  running  the  knife  too  far  along 
the  groove  of  the  staff  into  the  bladder,  and  thus  wounding  the  posterior  part 
of  that  organ. 

Sources  of  Danger  and  Causes  of  Death  after  Lateral  lithotomy. 

—It  will  be  convenient  to  describe  here  only  the  special  dangers  of  the  lateral 
operation.  The  influence  of  kidney  disease  on  the  results  of  lithotomy  has 
already  been  mentioned  at  p.  1047,  and  the  effect  of  age  will  be  subsequently 
considered. 

The  Shock  of  the  Operation  occasionally  proves  fatal,  though  probably 
much  less  fi'equently  since  the  introduction  of  chloroform  than  was  formerly 
the  case.  Yet,  even  now,  patients  occasionally  die  from  this  cause,  induced 
either  by  a  very  much  prolonged  operation,  or  by  the  system  being  weakened 
in  consequence  of  disease  of  the  kidneys,  perhaps  of  a  latent  character. 

Haemorrhage  does  not  prove  fatal  so  often  as  might  be  expected  from  the 
great  vascularity  of  the  parts  incised.  Secondary  hajmorrhage,  of  a  dangerous 
or  even  fatal  character,  may,  however,  come  on  six,  eight,  or  ten  days  after  the 
operation.  I  have  known  it  as  late  as  the  fourteenth  day.  It  must  be  borne 
in  mind  that,  when  hasmorrhage  takes  place  after  the  operation,  the  blood  may 
find  its  way  into  the  bladder,  distending  it  with  coagula,  but  not  giving  any 
external  evidence  of  the  mischief  that  has  occurred.  Secondary  hajmorrhage 
will  usually  cease  on  plugging  the  wound  with  sponge  or  lint  soaked  in  alum 
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solutions.  Should  it  prove  serious,  however,  the  actual  cautery  may  be 
employed.  In  a  case  that  occurred  to  me,  the  bleeding  on  the  ninth  day  was 
stopped  by  applying  the  actual  cautery. 

Cystitis  is,  in  my  experience,  a  rare  sequence  of  lateral  lithotomy.  I  have, 
however,  seen  it  occur,  attended  by  the  secretion  of  large  quantities  of  viscid, 
ropy  mucus  from  the  bladder,  coming  away  two  or  three  days  after  the  opera- 
tion, with  tenderness  in  the  suprapubic  region.  It  may  exist  before  the 
operation,  or  may  be  produced  by  long-continued  or  rough  manipulations  with 
the  forceps  in  searching  for  the  stone,  or  by  the  irritation  of  the  tube.  It  is 
more  commonly  caused  by  accumulation  of  putrid  urine  in  a  pouch  behind  the 
prostate.  The  symptoms  are  apt  to  simulate  those  of  pelvic  peritonitis.  The 
Treatment  consists  of  fomentations  above  the  pubes,  abundant  diluents,  and 
washing  out  the  bladder  through  the  wound  with  Condy's  fluid  diluted  with 
tepid  water. 

Diffuse  Inflammation  of  the  Areolar  Tissue  of  the  Pelvis,  especially 
of  the  layers  around  the  neck  of  the  bladder,  between  it  and  the  rectum,  which 
extend  thence  under  the  peritoneum,  is  the  most  frequent  cause  of  death  after 
lateral  lithotomy.  This  inflammation,  which  is  always  diffuse,  followed  by  rapid 
sloughing  of  the  textures  that  it  invades,  may  arise  from  two  causes  :  1.  From 
the  urine  being  infiUrated  into  the  areolar  tissue,  in  consequence  of  the  incision 
extending  beyond  the  limits  of  the  prostate,  into  the  loose  layers  of  tissue  that 
lie  behind  the  recto-vesical  fascia  and  around  the  bladder  ;  2.  In  consequence 
of  the  hruising  and  laceration  to  which  the  neck  of  the  bladder,  the  prostate, 
and  the  textures  between  it  and  the  rectum,  are  subjected,  in  prolonged 
attempts  to  extract  a  large  calculus  through  too  small  an  incision. 

1.  The  danger  of  Cutting  leyond  the  Lateral  Ligament  of  the  Bladder  in  the 
adult,  and  thus  opening  up  the  loose  areolar  tissue  beyond  it,  has  already  been 
referred  to  at  p.  1054. 

The  urine,  as  it  escapes  through  the  wound,  soaks  into  the  meshes  of  the 
loose  tissue  over  which  it  flows,  and  thus  gives  rise  to  infiltration,  followed  by 
rapidly  extending  inflammation  and  sloughing,  which  speedily  involve  the 
whole  of  the  neighbouring  textures.  This  mischief  generally  occurs  within 
the  first  forty-eight  hours  ;  indeed,  I  have  never  seen  it  come  on  after  the 
third  day.  It  is  indicated  by  the  patient  being  seized  with  rigors,  followed  by 
dry  heat  of  skin,  a  quick  pulse,  which,  after  a  tim6,  may  become  intermittent, 
and  a  dry  and  brown  tongue.  At  the  same  time  he  will  complain  of  some 
tenderness  about  the  lower  part  of  the  abdomen,  and  in  the  groins  ;  the  belly 
becomes  tympanitic,  the  body  is  covei'ed  with  a  profuse  sweat ;  hiccough  comes 
on,  the  pulse  becomes  fluttering,  and  death  usually  occurs  about  the  fourth  or 
fifth  day  after  the  operation.  In  some  cases,  there  are  more  decided  signs  of 
peritonitis  ;  but,  as  Brodie  very  truly  remarks,  this  is  only  induced  secondarily 
by  the  inflammation  of  the  areolar  tissue  of  the  pelvis  spreading  to  the 
peritoneum. 

The  Treatment  of  such  cases  must  be  conducted  on  the  ordinary  principles 
that  guide  us  in  the  management  of  diffuse  inflammations.  It  is  only  by  ad- 
ministering ammonia,  with  such  a  quantity  of  wine  or  brandy  as  the  state  of 
the  system  may  indicate,  together  with  such  nourishment  as  the  patient  can 
take,  that  life  can  be  preserved.  Brodie  recommended  that  a  free  incision 
should  be  made  through  the  sloughy  tissues  about  the  wound  into  the  rectum. 
In  one  case  he  saved  the  patient  by  passing  a  curved  probe-pointed  bistoury 
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into  the  wound  to  its  furthest  extremity,  to  the  left  side  of  the  neck  of  the 
bladder  :  he  then  pushed  it  through  the  tunics  of  the  rectum,  and,  drawing-  it 
downwards,  divided  the  lower  part  of  the  gut  together  with  the  sphincter  : 
thus  laying  the  wound  and  the  rectum  into  one.  The  relief  was  immediate, 
and  the  patient  recovered.  This  plan  of  treatment  certainly  seems  rational, 
and  worthy  of  trial  in  similar  cases. 

2.  Diffuse  inflammation  of  the  areolar  tissue  around  the  neck  of  the  bladder 
and  prostate  arising  from  Bruising  and  Over-disiension  of  the  parts  during  the 
extraction  of  a  large  calculus  is,  I  believe,  a  more  frequent  occurrence  than 
infiltration  of  urine,  and  fully  as  fatal.  This  sequence  of  lateral  lithotomy  is 
especially  apt  to  occur  in  those  cases  in  which,  in  consequence  of  diseased 
kidneys,  or  the  existence  of  other  organic  mischief,  the  patient  is  more  than 
ordinarily  liable  to  the  supervention  of  diffuse  inflammation. 

In  the  extraction  of  large  calculi,  considerable  traction  is  required,  and  force 
must  be  exerted  ;  hence  undue  bruising  and  laceration  are  very  apt  to  be 
inflicted  upon  the  parts  that  constitute  the  line  of  incision.  It  is  in  this  way 
that  the  danger  of  the  operation  increases  almost  in  exact  proportion  to  the  size 
of  the  calculus  :  for  here  the  Surgeon  is  often  placed  between  the  horns  of  a 
dilemma.  He  must  either  cut  beyond  the  limits  of  the  prostate,  and  thus 
incur  the  risk  of  inducing  urinary  infiltration  into,  and  diffuse  inflammation 
of  the  pelvic  fascife  ;  or  else,  by  limiting  his  incision  to  the  gland,  and 
thus  having  an  aperture  of  insufficient  size,  he  may  inflict  severe  injury 
by  the  bruising  and  laceration  of  parts  during  forcible  and  possibly  pro- 
longed elfbrts  at  extraction.  It  must,  however,  be  borne  in  mind  that,  the 
larger  the  stone  the  greater  probability  is  there  of  the  existence  of  old-standing 
disease  of  the  bladder  or  kidneys,  and  of  an  unfavourable  result  from  this 
cause.  Crosse  has  drawn  up  a  table  that  shows  very  strikingly  the  influence 
of  the  weight  or,  in  other  words,  of  the  size  of  a  calculus  on  the  results  of 
lithotomy.  He  found  that  when  the  stone  was  one  ounce  and  under  in  weight, 
the  deaths  were  in  the  proportion  of  1  in  11'25  cases  ;  when  it  was  from  1  to 
2  ounces  in  weight,  there  was  1  death  in  6'r;i  cases  ;  when  from  2  to  3  ounces, 
1  death  in  2' 18  cases  ;  when  from  ?>  to  4  ounces,  1  death  in  r.")7  cases  ;  when 
from  4  to  b  ounces,  ]  death  in  rfil!  cases.  This  table,  which  has  been  con- 
structed on  the  results  of  703  cases,  illustrates  very  clearly  these  facts,  that  the 
operation  for  the  removal  of  a  large  calculus  is  far  more  dangerous  than  that 
for  the  extraction  of  a  small  one,  and  that  the  danger  increases  in  the  direct 
ratio  of  the  size  of  the  stone. 

The  symptoms  of  diffuse  inflammation  of  the  areolar  tissue  arising  from  this 
cause  very  closely  resemble  those  from  infiltration  of  urine,  and  the  treatment 
must  be  conducted  on  precisely  similar  principles. 

Peritonitis  may  occur  after  lateral  lithotomy,  as  a  consequence  of  the 
extension  of  inflammation  from  the  bladder  or  the  pelvic  areolar  tissue  to  the 
serous  membrane,  from  wound  of  the  posterior  part  of  the  bladder,  or  from 
extension  of  inflammation  from  a  sacculus  of  the  bladder  to  its  immediate 
investment  of  peritoneum.  To  one  or  other  of  these  conditions,  more 
especially  inflammation  of  the  pelvic  fascitC.  it  will  always  be  found  to  be 
secondaiy. 

Sloughing. — In  feeble  and  cachectic  persons,  especially  in  those  who  are 
the  subjects  of  phosphatic  calculi,  the  wound  will  often  assume  a  sloughy 
condition,  and  heal  slowly,  and  its  surface  may  become  coated  with  phosphates. 
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In  such  cases  a  liberal  allowance  of  stimulants  will  be  required,  together  with 
the  local  application  of  compound  tincture  of  benzoin  ;  and,  in  order  to 
facilitate  healing  at  a  more  remote  period,  a  solution  of  nitrate  of  silver  may 
be  applied  to  the  wound.  The  phosphates  may  be  removed  by  injection  of  the 
dilute  nitric  acid  lotion. 

Pysemia  and  Septicaemia  are  occasionally  causes  of  death  after  lateral 
lithotomy.  Septic  poisoning  is  usually  the  immediate  cause  of  death  in  diffuse 
pelvic  cellulitis.  Pyaemia,  when  it  occurs,  usually  sets  in  after  the  first  week. 
The  secondary  abscesses  are  not  uncommonly  confined  to  the  joints  and  sub- 
cutaneous areolar  tissue,  and  the  pyemia  may  assume  a  chronic  form.  The 
treatment  presents  nothing  special. 

Mortality. — Lateral  lithotomy,  even  in  healthy  subjects,  is  always  a 
dangerous  operation  ;  and,  though  the  rate  of  mortality  doubtless  depends 
greatly  upon  the  dexterity  of  the  operator,  more  is,  I  believe,  due  to  the  con- 
stitution and  age  of  the  patient,  and  especially  to  the  state  of  his  kidneys. 
Brodie  justly  says,  "  Success  in  lithotomy  most  undoubtedly  depends  in  a 
great  degree  on  the  manual  skill  of  the  Surgeon,  and  on  the  mode  in  which 
the  operation  is  performed  ;  but  it  dei^ends  still  more  on  the  condition  of  the 
patient  with  respect  to  his  general  health,  especially  on  the  existence  or  non- 
existence of  organic  disease."  As  in  all  other  methods  of  lithotomy  the  most 
common  cause  of  death  is  chronic  disease  of  the  kidneys  (p.  1042).  As 
examples  of  the  success  attained  by  individual  Surgeons  in  former  years,  it 
may  be  mentioned  that  Cheselden  lost  one  case  in  every  lOf  ;  Green,  at  St. 
Thomas's,  cut  40  patients  in  succession,  and  lost  only  one  ;  Bransby  Cooper, 
of  Guy's,  cut  .30  patients  in  succession  without  a  death,  but  then  lost  several, 
thus  bringing  the  rate  of  mortality  to  the  usual  standard.  Listen,  during  a 
period  of  six  years,  in  which  he  operated  24  times,  lost  no  patient  from 
lithotomy  at  University  College  Hospital  ;  but  out  of  the  whole  37  cases 
which  he  cut  during  the  period  of  his  connexion  with  that  institution,  there 
were  5  deaths  ;  reducing  the  average  to  1  in  7"2.  This  success  was,  however, 
very  great  when  it  is  taken  into  consideration  that  most  of  these  cases  occurred 
in  adults,  and  that  many  of  them  were  of  a  -\  ery  serious  character.  I  find  on 
reference  to  the  Hospital  records,  that  only  7  of  the  patients  were  under  10 
years  of  age,  whilst  14  were  above  .^O  ;  of  these  two  were  80  years  of  age,  of 
of  whom  1  died  and  the  other  recovered.  I  believe  that  Liston  lost  only 
one  patient  under  60  years  of  age,  and  that  was  a  lad  of  18,  in  whom  he 
found  it  necessary  to  divide  the  right  side  of  the  prostate  as  well  as  the  left, 
and  who  died  of  infiltration  of  urine. 

Turning  to  the  general  statistics  of  the  operation,  we  find  that  of  871  cases 
tabulated  by  C.  Williams  in  which  lateral  lithotomy  Avas  performed  at  the 
Norwich  Hospital  in  the  years  1772  to  180!)  inclusive,  IIG  or  1  in  7'5  died, 
thus  showing  a  mortality  of  13*32  per  cent. 

Of  1,827  operations  performed  in  various  hospitals  in  this  country  between 
179(1  and  1840,  collected  by  Thompson,  220  or  1  in  7';)  died,  giving  a 
mortality  of  12-5  per  cent. 

The  most  important  recent  statistics  are  those  giving  the  result  of 
Thompson's  practice  between  1857  and  1889.  Of  127  cases  of  perinteal 
lithotomy,  chiifly  lateral,  44  or  34-(i  per  cent.  died.  The  explanation  of  this 
high  rate  of  mortality  is  not  far  to  seek,  fur  the  cutting  operation  was  only 
undertaken  in  preference  to  lithotrity  in  a  small  group  of  exceptionally 
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hazardous  cases.  Thus  it  follows  that  no  comparison  can  possibly  be  made 
between  the  mortality  following  the  operation  in  the  hands  of  a  Surgeon  who 
I'eserves  it  for  exceptional  cases,  with  that  which  obtained  when  lateral 
lithotomy  was  practically  the  only  method  adopted.  Thompson's  list,  being 
chiefly  composed  of  cases  treated  in  private  practice,  contains  only  twelve 
cases  in  which  the  operation  was  performed  on  youths  and  boys  ;  of  these  only 
one  died.  Gilbert  Barling  finds  that  of  9(;  lateral  lithotomies  performed  in 
thirteen  Hospitals  in  this  country  during  the  five  yeai'S  1888  to  1892,  5  or 
1  in  ]9'2  died,  giving  a  mortality  of  lij'-i  per  cent. 

As  in  all  other  methods  of  lithotomy  Age  exercises  a  marked  influence  on 
the  mortality  of  the  lateral  operation.  Thus  C.  Williams  found  the  mortality 
at  the  Norwich  Hospital,  at  different  ages,  to  be  as  ft)llows  :  below  10  years, 
1  in  15'95  :  10  to  20  years,  1  in  8-69  ;  20  to  4o  years,  1  in  lO'S  ;  40  to  60 
years,  1  in  4'94  ;  60  to  80  years,  1  in  ?)'94.  The  reason  of  the  small  mortality 
after  lithotomy  in  boys,  as  compared  with  adults,  is  most  probably  the  healthier 
condition  of  the  urinary  organs,  more  especially  the  kidneys.  Hence  when 
boys  die  it  is  usually  from  some  accident  occurring  in  the  course  of  the  operation, 
and  not  from  unavoidable  circumstances  which  may  follow  it.  As  an  example 
of  the  success  which  may  follow  perinteal  lithotomy  in  bovs  it  may  be 
mentioned  that  Freyer  has  performed  191  consecutive  operations  in  India 
without  a  death — a  result  probably  dependent  in  no  small  measure  upon  the 
well-known  fact  that  the  inhabitants  of  India  bear  surgical  operations  remark- 
ably well. 

Mediax  Lithotomy. — The  median  operation  of  lithotomy  is  that  procedure 
by  which  a  stone  is  extracted  through  an  incision  in  the  raphe  of  the  peringeum 
extending  into  the  urethra  behind  the  bulb.  The  history  of  the  operation 
affords  an  illustration  of  the  mutability  of  professional  practice,  and  makes  it 
appear  as  if  there  were  a  cycle  of  opinion  in  surgery,  as  in  fashion,  politics, 
and  philosophy.  The  median  operation  was  introduced  three  or  four  hundred 
years  ago,  and  continued  to  be  practised  up  to  the  middle  of  the  last  century, 
when  its  tediousness,  its  painful  character,  and  the  excessive  mortality  following 
it,  caused  it  to  fall  into  disuse  as  soon  as  the  safer  and  simpler  method  of 
Cheselden  was  introduced.  However,  it  was  I'evived  under  a  somewhat 
modified  form  ;  and  it  is  this  modern  operation  that  we  must  here  consider. 

The  old  median  operation — called  also  the  "  Marian,"  from  Sanctus  Ma- 
rianus,  who  wrote  on  it,  though  it  did  not  originate  with  him,  and  the 
"  operation  of  the  apparatus  major,"  from  the  number  of  instruments  used  in 
it — was,  according  to  John  Bell,  performed  in  the  following  manner  :  A 
grooved  staff  was  introduced  into  the  bladder,  and  the  patient  tied  up  in  the 
usual  way  ;  the  lithotomist  then,  kneeling  or  sitting  before  him,  made  an 
incision  in  the  periufeum,  not  exactly  in  the  raphe,  which  was  thought  to  be 
dangerous,  but  very  slightly  to  the  left  side,  and  terminating  just  above  the 
anus.  The  incision  was  tiien  carried  on  to  the  membranous  part  of  the 
urethra,  which  was  opened  on  the  groove  of  the  staff ;  and,  the  knife  being 
kept  firmly  pressed  against  the  staff,  a  long  probe  was  introduced  into  the 
bladder  by  its  side.  The  knife  and  the  staff  were  now  withdrawn,  nothing 
but  the  probe  being  left  in  the  bladder,  to  serve  as  a  guide.  Along  this  probe, 
two  iron  rods,  called  "  conductors,"  were  now  passed,  and  with  these  the 
operator  dilated  the  prostate  and  neck  of  the  bladder,  by  separating  the 
handles  ;  at  least,  it  was  said  that  he  dilated  them,  but,  as  John  Bell  pithily 
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observes,  "  he  dilated,  or,  in  plain  language,  tore  open  the  prostate  gland." 
These  conductors  being  held  aside,  "  dilators "  were  introduced  so  as  to 
enlarge  the  opening,  the  forceps  was,  then  pushed  into  the  bladder,  and  the 
stone  extracted. 

The  principles  of  this  operation  were — a  limited  incision  in  the  membranous 
part  of  the  urethra  above  the  anus  ;  dilatation,  and  not  incision  of  the  prostate 
and  neck  of  the  bladder  :  or,  to  use  the  words  of  Le  Cat,  "  small  incision  : 
much  dilatation." 

Its  results  were,  however,  so  unsuccessful,  that  it  fell  entirely  into  disuse  here, 
and  almost  so  on  the  Continent,  merely  appearing  from  time  to  time  under 
various  modifications  at  one  or  other  of  the  Continental  schools,  and  this 
condition  of  things  prevailed  until  a  new  form  of  the  median  operation  was 
devised  by  Allarton. 

The  Operation  is  performed  as  follows  :  A  staff,  grooved  along  its  convexity, 
having  been  inserted  into  the  bladder,  the  patient  is  tied  up  in  the  usual 
manner  ;  the  Surgeon  then,  sitting  in  front,  introduces  his  left  index  finger 


wards  is  then  made  in  the  groove  of  the  staff,  and,  as  the  knife  is 
withdrawn,  the  incision  in  the  skin  is  also  extended  forwards  ;  the  knife 
is  then  laid  aside,  and  a  long  ball-pointed  probe  is  introduced  into  the 
bladder  along  the  groove  of  the  staflp,  which  is  then  withdrawn.  The  probe 
is  now  the  only  guide  to  the  bladder.  The  forefinger  is  next  introduced 
along  the  probe,  and  by  working  it  forwards  the  prostate  is  dilated,  and 
the  finger  enters  the  bladder,  when,  the  probe  being  removed,  the  forceps 
is  introduced,  and  the  stone  extracted.  Thus  it  will  be  seen  that  the  only 
real  point  of  difference  between  this  and  the  old  Marian  operation,  is  that  in 
the  former  the  finger  is  used  as  the  dilator,  whilst  in  the  latter  the  prostate 
and  neck  of  the  bladder  were  forcibly  expanded  or  torn  open  by  instruments  ; 
a  diflFerence,  however,  of  no  slight  moment. 

I  have  found  it  advantageous  to  modify  this  operation  in  one  or  two  points. 
The  first,  which  I  think  of  some  utility,  is  to  use,  instead  of  the  ordinary 
curved  staff",  a  rectangular  one  grooved  from  about  one  inch  above  the  elbow 
nearly  to  the  point,  resembling  the  staff"  introduced  by  Buchanan  of  Glasgow 
(Fig.  871).  Its  use  and  advantages  are  that,  when  in  the  bladder,  the  angle 
rests  against  the  apex  of  the  prostate,  and  can  be  felt  in  the  perinfeum,  and 


Fig.  871. — Median  Operation  with  Rectangular  StalT. 


into  the  rectum,  and  feels  for  the 
apex  of  the  prostate,  against 
which  he  keeps  it  lodged,  in 
order  to  judge  of  the  distance 
of  the  prostate  from  the  surface, 
to  act  as  a  guide  to  the  knife, 
and  prevent  the  rectum  from 
being  wounded.  A  straight- 
backed  bistoury  is  now  entered 
half  an  inch  above  the  anus, 
and  pushed  straight  forwards, 
to  a  depth  of  about  an  inch  and 
a  half  in  the  mesial  line,  so  as 
to  enter,  if  possible,  the  groove 
of  the  staff  at  the  apex  of  the 
prostate.    A  small  incision  for- 
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the  Surgeon  can  judge  of  the  exact  point  where  to  enter  the  knife  (directing 
it  80  as  to  enter  the  groove  just  below  the  angle),  which  he  cannot  do  with 
the  curved  staff ;  the  incision  upwards  also  is  limited,  and  there  is,  besides, 
less  danger  of  wounding  the  rectum,  the  urethra  being  drawn  upwards  away 
•from  it,  and  not  pushed  down  against  it,  as  with  the  ordinary  staff.  The 
knife  should  be  straight-backed,  having  the  blade  not  more  than  two  inches 
long  ;  so  that  the  Surgeon  can  tell  to  what  depth  he  has  entered  it.  I  have 
found  it  advantageous  in  practice  to  carry  a  beaked  director,  shaped  like  a 
large  hernia-director,  along  the  groove,  after  the  incision  has  been  made  in  the 
urethra,  so  as  to  open  up  the  canal  and  thus  to  clear  the  passage  for  the  finger. 
And  having  opened  the  urethra,  I  think  it  better  to  dilate  the  prostate  before 
withdrawing  the  staff ;  by  pushing  the  finger  slowly,  with  a  rotatory  mpvement, 
along  its  side,  the  bladder  is  entered  with  more  ease  and  certainty  ;  whereas, 
if  only  the  probe  be  used,  it  may  not  be  stiff  enough,  and  the  Surgeon  is 
apt  to  push  the  bladder  before  him.  It  has  been  proposed  to  employ 
mechanical  means  of  dilatation,  ijistead  of  the  finger,  to  open  up  the  prostate 
and  neck  of  the  bladder  ;  and  I  had  some  dilators  for  this  purpose  constructed 
by  Coxeter  on  the  principle  of  the  two-bladed  dilator  of  the  female  urethra. 
I  tried  them  on  the  dead  subject  ;  but  I  have  not  ventured  to  use  them  on  the 
living,  lest,  by  the  employment  of  screw-power,  the  same  deep  lacerations  of  the 
neck  of  the  bladder  should  result  that  were  so  fatal  in  the  old  Marian  operation. 
Indeed,  I  believe  that  no  safe  dilatation  can  be  effected  except  by  the  finger, 
with  which  no  harm  can  be  done,  whilst  it  appears  to  me  that  the  greatest 
possible  mischief  may  be  done  with  screw-dilators. 

The  Di£5.culties  and  Dangers  of  Median  Lithotomy  may  best  be 
considered  in  such  a  way  as  to  contrast  them  with  those  encountered  during 
the  lateral  operation. 

1.  Difficulty  in  entering  the  Bladder  is  on  the  whole  more  common 
than  in  tlie  lateral  operation  ;  but,  although  in  adults  the  difference  in  this 
respect  is  probably  little  marked,  in  Ijoys  it  is  considerable.  In  them,  the 
prostate  not  being  developed,  the  bladder  tends  to  be  pushed  upwards  and 
backwards  before  the  finger  ;  and,  unless  the  neck  of  the  bladder  be  well 
opened,  there  appears  to  be  great  danger  of  tearing  across  the  membranous 
part  of  the  urethra,  and  of  pushing  backwards  the  separated  bladder.  In  boys, 
also,  the  parts  are  so  small  and  undeveloped,  and  the  space  to  work  in  is  so 
narrow,  that  an  ordinary  finger  can  only  with  great  difllculty  be  got  through 
the  neck  of  the  bladder  unless  this  has  been  freely  incised.  But,  by  doing 
this,  we  depart  entirely  from  the  guiding  principle  laid  down  by  the  advocates 
of  the  median  operation,  viz.,  dilatation  and  not  incision. 

•>.  Haemorrhage  is  rarely  troublesome  if  the  incision  be  made  accurately 
in  the  middle  line,  and  the  bulb  be  not  wounded.  At  times,  however,  the 
primary  bleeding  is  tolerably  free,  although  there  is  no  vessel  that  can  occasion 
dangerous  secondary  hferaorrhage. 

3.  Wound  of  the  Bulb  is  especially  apt  to  occur  in  the  median  operation, 
and  sometimes  the  bulb  so  overlaps  the  membranous  part  of  the  urethra  that 
it  is  impossible  to  avoid  cutting  it.  It  is  true  that  division  of  the  bulb  in  the 
middle  line  seldom  gives  rise  to  much  hajmorrhage,  but  cases  have  occurred  in 
which  it  has  proved  fatal. 

4.  Wound  of  the  K.ectum  is  much  more  likely  to  occur  in  the  median 
than  in  the  lateral  operation.    If  the  median  operation  be  performed  on  the 
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dead  body,  it  will  be  found  that  the  back  of  the  bistoury  comes  very  close  to 
the  finger  in  the  rectum  ;  and  if  another  finger  be  placed  in  the  wound,  they 
will  come  into  very  close  apposition  just  anterior  to  the  prostate.  In  the  old 
Marian  operation,  the  rectum  used  to  be  very  frequently  cut,  gas  and  faeces 
issuing  from  the  wound. 

5.  Opening  up  the  Pelvic  Fascia,  which  has  already  been  shown  to  be 
one  of  the  most  serious  accidents  in  lateral  lithotomy,  on  account  of  the  infil- 
tration of  urine  and  diffuse  inflammation  which  are  likely  to  follow,  cannot 
occur  in  the  median  operation  if  the  knife  be  not  used  after  the  urethra  is 
opened,  the  prostate  being  dilated  solely  with  the  finger.  Although  the  so- 
called  "  dilatation  "  of  the  prostate  with  the  finger  is  undoubtedly  in  reality  a 
process  ,of  laceration,  this  does  not  extend  into  or  through  the  capsule,  and 
thus  the  lateral  true  ligament  of  the  bladder  cannot  be  wounded  as  occasionally 
happens  in  incising  the  prostate  with  the  knife  in  the  lateral  operation. 

6.  DiflB.culty  in  Extraction  of  the  Stone. — The  weak  point  in  the 
median  operation  consists  in  the  limited  space  allowed  for  the  introduction  of 
the  forceps  and  the  extraction  of  a  large  stone.  The  incision  is  made,  and  all 
the  manipulation  is  practised,  towards  the  apex  of  the  narrow  triangle  formed 
by  the  rami  of  the  pubic  bones.  The  base  of  this  triangle  is  represented  by  a 
horizontal  line  corresponding  to  the  level  of  the  membranous  portion  of  the 
urethra,  and  consequently  does  not  occupy  the  widest  part  of  the  peringeum  ; 
it  is  formed  by  the  lower  portion  of  the  triangular  ligament,  the  space  behind 
it  being  filled  up  by  the  rectum  and  its  muscles,  and  the  ischio-rectal  fat. 
The  ligament  forms  a  barrier  stretching  across  the  peringeum,  which  cannot 
be  depressed,  and  requires  to  be  divided  laterally  into  the  ischio-rectal  fossa 
before  a  stone  of  any  considerable  size  can  be  removed.  It  was  in  conse- 
quence of  the  extensive  bruising  and  laceration  of  these  structures,  and  the 
diflBculty  experienced  in  bringing  the  stone  through  them,  that  the  old  Marian 
operation  fell  into  disuse. 

The  second  obstacle  to  the  extraction  of  the  stone  lies  in  the  prostate  ;  but. 
as  this  is  easily  overcome  by  dilatation,  it  cannot  be  considered  a  serious  one. 

The  third  and  most  important  obstacle  is  situated  at  the  neck  of  the 
bladder,  and  is  dependent  upon  the  narrow  tense  ring  beyond  the  prostate 
which  remains  intact  in  spite  of  the  dilatation  and  laceration  to  which  the 
prostate  has  been  subjected.  I  have  found,  by  experiments  on  the  dead  body, 
that  this  inner  ring  of  the  neck  of  the  bladder  cannot  be  expanded  to  a  size 
■more  than  sufficient  for  the  extraction  of  a  calculus  of  one  inch  in  diametei' 
without  laceration  or  incision  :  and  its  laceration  or  rupture  is  well  known  to 
be  one  of  the  most  dangerous  and  fatal  accidents  in  lithotomy.  A  calculus 
over  one  and  a  half  inches  in  diameter  cannot  be  extracted  by  the  median 
operation  without  the  employment  of  great  violence.  But,  though  much  force 
is  usually  required  in  order  to  extract  a  calculus  of  even  moderate  size  through 
this  tense  ring  at  the  neck  of  the  bladder,  it  is  an  undeniable  fact  that  serious 
consequences  seldom  follow  the  violence  so  used,  and  that  a  degree  of  force, 
which  would  be  fatal  in  lateral  lithotomy,  may  be  employed  without  danger  in 
the  extraction  of  a  calculus  by  the  median  operation.  In  this  respect  the 
extraction  of  a  calculus  by  the  median  operation  resembles  the  removal  of  one 
through  the  dilated  urethra  of  the  female  the  great  point  in  favour  of  the 
median  over  the  lateral  procedure,  and  the  cause  of  its  comparative  safety, 
being  that  the  lateral  true  ligament  of  the  bladder  is  not  incised,  nor  otherwise 
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opened.  But,  it  may  be  said,  what  is  easier,  when  the  finger  is  in  the  bladder, 
than  to  push  a  probe-pointed  bistoury  along  it,  and  cut  downwards  and  out- 
wards through  these  structures  into  the  ischio-rectal  fossa,  if  the  stone  be  large, 
and  thus  get  plenty  of  space  ?  Nothing  could  be  easier  or  more  simple  ;  but 
what  would  be  the  consequence  ?  We  at  once  reduce  the  median  to  the  con- 
ditions of  the  lateral  operation.  A  free  incision  in  the  neck  of  the  bladder  and 
prostate  increases  the  tendency  to  haemorrhage,  opens  up  the  fascia,  and 
exposes  the  patient,  in  fact,  to  all  the  dangers  of  an  ill-contrived  lateral  opera- 
tion, destroying  at  once  and  altogether  the  principle  of  the  median  operation 
— viz.,  dilatation  and  not  incision  ;  and,  if  we  do  not  gain  space  by  incision, 
but  attempt  to  extract  a  moderately  large  stone  by  dilatation  of  the  parts,  we 
shall  certainly  not  succeed,  but  our  dilatation  will  end  in  a  laceration,  not  only 
of  the  substance  of  the  prostate,  which  is  safe,  but  of  the  neck  and  perhaps  of 
the  base  of  the  bladder,  which  will  be  fatal. 

Mortality. — It  is  not  easy  to  determine  the  death-rate  following  this 
operation,  as  the  results  are  generally  included  with  other  methods  of  peri- 
naeal  lithotomy.  Barling  has  collected  48  operations  performed  between  1888 
and  1892  ;  of  these  6  died,  giving  a  mortality  of  12*5  per  cent. 

Other  Methods  of  Performing  Lithotomy. — Having  fully  described 
the  suprapubic,  lateral,  and  median  operations  of  lithotomy,  it  remains  only 
to  mention  very  briefly  certain  other  methods  which  have  been  adopted,  but 
which  at  the  present  day  have  been  almost,  if  not  entirely,  discarded. 

Bilateral  Lithotomy. — This  operation,  which  was  introduced  by  Dupuy  tren, 
consisted  in  making  a  curved  transverse  incision  with  its  concavity  backwards 
half  an  inch  in  front  of  the  anus.  The  dissection  was  carried  down  to  the 
central  point  of  the  peringeum  and  the  membranous  urethra  opened  on  a  grooved 
median  staff.  Along  this  a  lithotome  cache  was  passed,  which  divided  both 
lateral  lobes  of  the  prostate  in  a  direction  downwards  and  outwards.  The 
stone  was  then  extracted  in  the  usual  way. 

Medio-Bilateral  Lithotomy  was  recommended  by  Civiale  \'ov  the  ex- 
traction of  stones  too  large  for  the  ordinary  median  operation.  It  consisted 
of  a  combination  of  the  median  and  bilateral.  The  membranous  part  of  the 
urethra  was  opened  on  a  rectangular  staff  as  in  the  median  operation.  The 
lithotome  was  then  introduced  and  the  prostate  and  the  soft  structures 
between  it  and  the  surface  incised.  If  the  stone  was  not  very  large,  the  deep 
incision  was  confined  to  one  side  only,  and  used  with  a  probe-pointed  bistoury. 

Recto-vesical  Lithotomy  was  suggested  by  Sanson  in  1847  as  a  means 
of  removing  large  stones  and  avoiding  the  dangers  of  hemorrhage.  It  was 
thus  performed.  A  staff  grooved  on  its  convexity  was  passed  into  the  bladder, 
the  finger  was  then  passed  into  the  rectum,  and  the  part  of  the  staff  lying  in 
the  membranous  portion  of  the  urethra  felt  for;  a  knife,  with  its  edge  directed 
forwards,  was  then  passed  along  the  finger  into  the  groove  of  the  stafi"  and 
withdrawn,  dividing  the  internal  and  external  sphincters  and  the  skin  at  the 
margin  of  the  anus ;  it  was  then  reintroduced  with  its  edge  directed  downwards, 
and  run  along  the  groove  of  the  staff,  dividing  the  prostate  and  notching  the 
neck  of  the  bladder,  and  the  stone  was  then  extracted  in  the  usual  way. 

Having  now  described  the  various  operations  of  lithotomy  it  will  be  con- 
venient to  reserve  the  consideration  of  the  relative  advantages  of  the  principal 
methods  until  after  the  operation  of  Lithotrity  has  been  described  in  the 
following  Chapter. 

3  z  2 
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CHAPTER  LXVIII. 


URINARY  CALCULUS  {continued). 


LITHOTRITY. 

The  operation  of  Lithotrity,  by  which  the  stone  is  crushed  in  the  bladder 
and  the  fragments  expelled  or  extracted  through  the  urethra,  is  of  modern 
invention  ;  for,  though  various  rude  attempts  may  at  different  times  have 
been  made  with  this  view,  it  was  not  until  about  the  year  1818  or  1820  that 
the  subject  began  to  attract  serious  attention  ;  and  to  the  French  Surgeons  is 
undoubtedly  due  the  great  merit  of  having  introduced  this  operation.  About 
this  time  Civiale,  followed  by  Amussat,  Leroy,  and  others,  began  constructing 
instruments,  which,  though  very  imperfect,  yet  were  sufficient  to  break  down 
a  calculus  in  the  bladder.  This  was  publicly  done  by  Civiale  in  1822.  From 
this  period  lithotrity  made  rapid  progress ;  and  the  successive  improvements 
made  by  the  Surgeons  whose  names  have  just  been  mentioned,  together  with 
the  ingenious  mechanical  adaptations  introduced  by  Cliarriere  and  Weiss, 
enabled  Surgeons  to  attack  the  stone  with  certainty  and  eifect. 

The  importance  of  lithotrity  was  urged  upon  the  profession  by  Civiale, 
Amussat  and  Heurteloup  in  France  and  Brodie  and  Costello  in  this  country. 
The  practice  thus  established  by  these  Surgeons  has  from  time  to  time  been 
improved  by  the  ingenuity  of  others,  amongst  whom  Fergusson,  Coulson  and 
Thompson  are  conspicuous.  Up  to  the  year  1878  the  operation  of  lithotrity 
was  practised  on  the  lines  originally  laid  down  by  Civiale  and  Brodie,  the 
main  features  of  which  were  to  crush  the  stone  by  repeated  operations,  each 
limited  to  a  few  minutes,  and  to  allow  the  fragments  to  be  passed  by  the  natural 
efforts  of  the  patient.  In  1878,  however,  Bigelow  of  Boston  demonstrated 
that  it  was  possible  to  break  the  stone  up  at  one  prolonged  operation,  and 
completely  to  wash  out  the  fragments  at  the  same  time  through  a  large 
catheter  or  evacuator.  To  this  method  of  operating  he  gave  the  name  of 
"  Litholapaxy,"  but  its  enormous  advantage  over  the  older  methods  was  so 
quickly  recognized,  and  it  so  speedily  became  universally  adopted,  that  the 
distinctive  name  is  now  unnecessary,  and  when  we  speak  of  lithotrity  we 
mean  crushing  the  stone  and  removing  the  fragments  at  the  same  time  by 
Bigelow's  method.  By  this  great  improvement  Bigelow  not  only  reduced 
the  sufferings  of  the  patient  and  the  dangers  of  the  operation,  but  made  it 
applicable  to  much  larger  stones  than  could  possibly  be  removed  by  the  older 
method. 

Instruments. — The  instruments  required  for  lithotrity  are  the  following  : 
An  ordinary  sound  with  a  short  beak  is  required  to  examine  the  condition 
of  the  bladder.  The  steel  sound  should  be  hollow,  so  that  the  bladder  may,  if 
necessary,  be  injected  through  it  after  or  during  sounding,  without  the  neces- 
sity of  changing  the  instrument  (Fig.  872).  This  will  be  found  of  much 
service  in  the  later  stages  of  the  operation  for  detecting  small  fragments. 
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A  brass  syringe  should  be  at  hand  with  which  the  bladder  may  be 
injected  if  necessary. 

An  Otis's  XJrethro meter  is  often  useful,  by  which  the  size  of  the  passage 
can  be  measured  as  a  guide  to  the  evacuator  to  be  used. 

Some  large-sized  conical  steel  bougies,  from  12  to  18  of  the  English 
scale,  are  of  great  use  ia  measuring  and  dilating  the  passage  before  inserting 
the  lithotrite  or  the  large  evacuator. 

The  instrument  for  breaking  the  stone  is  called  a  lithotrite.    This  has 


Fig.  872. — Lithometer  Sound  for  measuring  Stone.    It  is  hollow,  so  that  the  bladder  can  be  emptied 

and  in.jected  through  it. 

undergone  various  modifications  and  improvements  at  the  hands  of  Mechani- 
cians and  Surgeons.  To  Weiss  in  this  country,  and  to  Charriere  in  Prance, 
we  are  especially  indebted  for  having  brought  it  to  its  present  state  of 
perfection.  In  the  earlier  days  of  lithotrity  Weiss's  thumb-screw  lithotrite 
was  generally  used.     Fergusson  invented  a  rack-and-pinion  instrument, 


Fig.  873. — Civiale's  Lithotrite  for  Crushing  Fragments. 


which,  however,  found  little  favour  with  Surgeons.  Civiale's  instruments, 
having  the  double  action  of  screw  and  hand  pressure,  were  those  to  which 
many  gave  the  preference  until  the  invention  of  the  cylindrical  handle  by 
Thompson. 

The  lithotrite  must  be  made  of  well-tempered  steel  ;  and  should  be  tested 


Fig.  874. — Position  of  Hand  in  using  Civiale's  Lithotrite. 


by  being  made  to  crush  apiece  of  sandstone  grit,  of  about  the  size  of  a  walnut. 
It  should  be  of  as  full  a  size  as  the  urethra  will  readily  admit ;  it  must  have 
the  male  blade  well  serrated,  and  the  female  or  under  blade  pierced  at  its  root 
by  an  oval  aperture,  through  which  the  detritus  of  the  crushed  stone  is  forced, 
and  thus  any  jamming  of  it  in  the  angle  between  the  blades  is  prevented.  The 
female  blade  should  be  considerably  wider  than  the  male  to  avoid  nipping  of 
the'mucous  membrane  of  the  bladder. 
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The  larger  lithotrites,  intended  to  break  stones  of  considerable  size,  are 
made  with  a  fenestra  in  the  female  blade  ;  those  intended  to  crush  small 
fragments  with  a  broad  blade  without  a  fenestra. 

The  lithotrite  should  be  cut  out  of  a  bar  of  solid  steel,  and  not,  as  is  the 


Fig.  875. — Thompson's  Improved  Lithotrite. 


case  with  some  instruments,  made  of  a  plate  of  this  metal,  turned  up  at  the 
edges  ;  as  such  a  one  possesses  too  little  strength  to  be  used  with  safety  on 
large  and  hard  calculi. 

Civiale's  lithotrite,  such  as  is  represented  in  Fig.  873,  has  a  most  ingenious 


Figs.  876,  877,  S7S,  879.— Bigelow's  Litliotrite. 


double  action,  enabling  the  Surgeon  to  work  it  either  by  the  pressure  of  the 
hand  or  by  a  screw.  In  this  instrument,  there  is  no  fenestra  in  the  female 
blade.  It  is  of  two  kinds.  In  one,  the  male  blade  is  much  narrower  than  the 
female  ;  in  the  other,  it  is  nearly  as  broad.    The  first  kind  is  useful  in 
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crushing  through  moderate-sized  stones  ;  the  second  kind,  with  the  broad 
male  blade,  is  used  in  completely  crushing  and  removing  the  detritus  of  small 
calculi,  and  the  large  fragments  into  which  a  stone  has  been  broken  by  the 
open-bladed  lithotrite. 

Thompson's  lithotrite  (Fig.  875)  somewhat  resembles  Civiale's  in  its  action, 
but  is  more  handy.  The  handle  of  the  female  blade  is  round,  which  gives 
the  operator  a  better  grasp  of  the  instrument,  and  the  sliding  movement  is 
converted  into  a  screw  action  by  drawing  up  the  button  on  the  handle  with 


Fig.  880.— Clover's  Litliotrity  Injection-App.iratus.  1.  Elastic  Stylet  for  Lithotrity  Catheter.  2,  3,  4,  5, 
Lithotrity  Catheters  with  iarge  eyes  at  end  or  in  different  sides,  to  be  used  with  or  without  the  Injection 
Apparatus. 

the  thumb  of  the  right  hand  without  relaxing  the  grasp  of  the  left  on  the 
handle. 

Bigelow  introduced  several  modifications  in  the  lithotrite.  For  large  stones 
he  had  constructed  instruments  larger,  heavier,  and  more  powerful  than 
any  previously  in  use.  The  handles  are  large  and  massive,  and  oval  in  form 
to  fit  the  hand  (Figs.  876,  877).  The  blades  are  somewhat  longer,  and  the 
female  blade  has  a  long  blunted  point,  curved  towards  the  floor  of  the  urethra, 
so  as  to  protect  the  membranous  part,  against  the  roof  of  which  the  point  of 
the  instrument  is  directed  as  it  passes  through  (Figs.  878,  879).  The  sliding 
is  converted  into  the  screw  movemeut  by  twisting  the  cap  shown  in  the  figure 
with  the  right  hand.  These  very  massive  instruments  are  only  required  for  large 
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and  hard  stones  which  it  would  formerly  have  been  considered  unwise  to 
crush.    For  smaller  stones  Bigelow  uses  instruments  of  the  ordinary  size. 

After  the  stone  has  been  crushed  the  evacuator  is  required  to  remove  the 
fragments.    This  consists  essentially  of  a  powerful  india-rubber  bottle  Avhich 


Bigelow  s  Catheters,  Full  Size. 
Fig.  S81.— Bigelow'.s  Straight  Catheter.  Fig.  SS2.— Bigelow's  Curved  Catheter. 


can  be  connected  with  a  large  catheter.  The  bottle  is  emptied  into  the 
bladder  by  squeezing,  and  when  the  pressure  of  the  hand  is  removed  it  sucks 
the  fluid  back  with  considerable  force,  bringing  out  at  the  same  time  the 


Fig.  88.3.— Eemoval  of  fragments  of  Stone  by  Bigelow's  original  Evacuator.    Below,  point  of  one  of 

Bigelow's  Catheters. 


crushed  fragments  of  the  stone.  In  all  forms  of  evacuator  a  glass  vessel  is 
attached  to  the  lowest  part  of  the  bottle,  into  which  the  fragments  gravitate. 
Clover's  simple  instrument  (Fig.  880)  may  be  considered  the  parent  of  the 
evacuators  now  in  use.  It  was  provided  with  a  number  of  catheters  open  at 
the  end  or  having  large  eyes.    When  passing  the  open-ended  catheter  a  gum 
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elastic  stylet  with  a  roand  metal  point  was  introduced.  The  instrument  was 
intended  to  wash  out  the  detritus  and  smaller  fragments  after  each  operation, 
but  did  not  meet  with  the  favour  it  deserved,  partly  owing  to  its  inefficiency 
from  the  weakness  of  the  rubber  bottle  commonly  provided. 
■  Tn  Bigelow's  instrument  the  catheters  are  much  larger  than  in  Clover's, 
No.  29  French  (18  English)  being  the  largest  size.    The  eye  is  very  large  and 


Fig.  SS5. — Bigelow's  Evaci'.ator. 


is  placed  in  the  front  of  the  instrument  close  to  the  end.  The  catheters  are 
of  different  forms,  the  most  convenient  being  one  with  a  short  curve  like  that 
of  a  sound.  A  perfectly  straight  instrument  is  also  often  very  useful,  and  is 
preferred  by  Bigelow. 

The  actual  size  and  shape  of  the  evacuating  catheters  most  commonly  used 
are  shown  in  Figs.  881  and  882. 

The  various  modifications  of  the  evacuator  are  represented  in  the  accom- 
panying figures.  Fig.  883  represents  Bigelow's  original  evacuator,  which 
he,  however,  abandoned  for  the  improved  form  represented  in  Fig.  885.  By 
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turning  the  stopcock  connected  with  the  catheter  and  fixing  the  india-rubber 
tube  shown  in  Fig.  884  to  the  cock  at  the  apex  of  the  bottle,  the  contents 
may  be  expelled  and  fresh  water  drawn  in  without  disconnecting  the  bottle 
from  the  catheter.  I  have  to  thank  Professor  Bigelow  for  furnishing  me  with 
the  accompanying  woodcuts,  which  represent  the  latest  instruments  used  by 


Fig.  8SC.— Sir  H.  Thompson's  Improved  Evacuator. 


himself.  Modifications  of  Bigelow's  evacuator  suggested  by  Thompson  and 
Otis  are  shown  in  Figs.  886  and  887. 

Preparation  of  the  Patient. — Before  proceeding  to  the  operation  of 
lithotrity,  it  is  necessary  that  the  patient's  constitution  should  be  carefully 

attended  to  ;  the  bowels  should  bo  freely 
opened,  and  the  condition  of  the  digestive 
organs  regulated,  and,  more  especially,  all 
local  irritability  about  the  urinary  organs 
should  be  subdued  by  ordinary  medical 
treatment.  This  is  even  of  greater  im- 
portance than  in  lithotomy,  as  the  pro- 
longed mechanical  disturbance  to  which 
the  bladder  is  exposed  may  aggravate  any 
existing  cystitis.  The  urine  should  be 
carefully  examined,  and  the  condition  of 
the  kidneys  ascertained  as  far  as  possible. 
In  a  subsequent  part  of  this  Chapter,  when 
we  come  to  the  comparison  of  lithotomy 
k  and  lithotrity,  we  shall  examine  the  condi- 
^  tions  which  either  indicate  or  negative  the 
performance  of  the  latter  operation.  At 
present,  we  will  suppose  a  case  in  which 
Fig.  8s7.-otis  s  Evacuator.  the  Surgcou  may  have  recourse  to  litho- 

trityjwith  every  prospect  of  readily  and 
permanently  ridding  the  patient  of  his  calculus. 

Use  of  Ansesthetics. — In  former  times  many  Surgeons  habitually  per- 
formed the  operation  without  an  ansesthetic,  believing  that  the  sensations  of 
the  patient  were  a  useful  guide  to  the  Surgeon,  helping  him  to  avoid  nipping 
or  otherwise  injuring  the  bladder.    For  the  success  of  the  present  method  of 
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operating  an  anaesthetic  is  essential,  both  to  enable  the  Surgeon  to  continue 
the  operation  till  the  stone  is  completely  crushed,  and  to  facilitate  the  subse- 
quent washing  out  of  the  fragments. 

Operation. — The  operation  of  lithotrity  may  be  divided  into  four  stages  : 
1.  The  introduction  of  the  lithotrite  ;  2.  The  search  for  and  seizure  of  the 
stone ;  3.  The  crushing  of  the  stone  ;  and  4.  The  evacuation  of  the 
fragments. 

As  a  preliminary  step  before  the  operation,  Bigelow  recommends  that 
the  urethra  be  measured  with  Otis's  urethrometer,  in  order  to  ascertain  the 
size  of  the  evacuator  that  should  be  used.  Thompson  recommends  the  passage 
of  a  large  conical  steel  bougie,  which  answers  the  same  purpose,  and  at  the 
same  time  slightly  dilates  the  canal.  The  bougies  passed  should  be  from  Nos. 
14  to  18  of  the  English  scale  at  the  thickest  part.  With  a  urethra  admitting 
No.  16  no  difficulty  need  be  anticipated  in  the  operation,  even  if  the  stone  is 
large.  If  the  orifice  is  too  narrow  to  admit  this,  it  should  at  once  be  divided 
with  a  probe-pointed  bistoury. 

1.  Introduction  of  the  Lithotrite. — If  the  size  of  the  stone  is  known. 


the  lithotrite  must  be  adapted  to  it.  If  it  be  large  and  probably  hard,  a  full- 
sized,  fenestrated  lithotrite  should  first  be  passed,  with  which  the  calculus^may 
be  broken  into  several  small  fragments.  After  this  it  may  be  withdrawn,  and 
a  smaller  non-fenestrated  instrument  used  to  complete  the  crushing. 

The  operation  may  most  conveniently  be  performed  with  the  patient  lying 
on  his  back  upon  a  flat  table  close  to  its  right  edge.  The  pelvis  must  be 
raised  by  a  hard  pillow,  so  as  to  allow  the  stone  to  roll  up  on  the  posterior 
surface  of  the  bladder.  The  Surgeon,  standing  on  the  right  side  of  the 
patient,  carefully  introduces  the  hollow  sound,  or  catheter,  and  draws  off  the 
urine  ;  he  then  slowly  and  very  cautiously  injects  the  bladder,  by  means  of 


Fig.  SS8. — Introduction  of  the  Lithotrite. 
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the  brass  syringe,  with  from  four  to  six  ounces  of  some  antiseptic  solution, 
such  as  boric  acid  lotion.  The  use  of  drawing  off  the  urine  is  to  make  sure 
of  the  bladder  holding  the  proper  quantity  of  fluid  when  it  is  afterwards 
injected  ;  and  the  object  in  injecting  it,  is  to  distend  it  to  such  an  extent  as 
to  prevent  the  mucous  membrane  from  being  seized  in  the  grasp  of  the 
lithotrite,  or  injured  by  the  splintering  of  the  stone.  The  instrument  is  then 
withdrawn,  after  the  situation  of  the  stone  has  been  detected  by  it,  and  the 
lithotrite  is  introduced.  Should  the  patient  be  able  to  hold  enough  urine, 
viz.,  from  three  to  four  ounces,  to  protect  his  bladder  from  the  action,  of  the 
lithotrite  or  the  fragments,  the  injection  may  be  dispensed  with,  and  the 
lithotrite  may  be  used  at  once.  As  this  is  straight,  with  a  sharp  elbow  near 
the  beak,  some  little  skill  is  required  in  passing  it.  In  doing  this  the  Surgeon 
must  keep  his  eye  upon  the  short  curved  beak  of  the  instrument,  the  direction 
and  position  of  which  must  constantly  be  judged  of  ;  and  especial  care  must 


be  taken,  in  carrying  it  under  the  pubes,  not  to  injure  the  urethra  by  pushing 
the  beak  of  the  lithotrite  forwards  too  suddenly,  instead  of  winding  it,  as  it 
were,  under  the  arch  of  that  bone.  The  instrument  should  first  be  introduced 
nearly  parallel  to  the  abdomen,  the  penis  being  held  between  the  fore  and 
middle  fingers,  and  drawn  over  it.  As  the  lithotrite  passes  down,  it  must  be 
gradually  raised  to  the  perpendicular  position  ;  and  as  its  curve  passes  under 
the  pub&s,  the  handle  should  be  depressed  between  the  thighs  (Fig.  888).  The 
direction  of  the  curve  must  be  borne  in  mind,  and  the  position  of  the  handle 
varied  in  accordance  with  the  course  which  this  takes.  No  force  must  on  any 
account  be  used.  The  "weight  of  the  handle  is  quite  sufficient  to  make  the 
instrument  enter  the  bladder.  The  lithotrite  should  be  well  greased  with 
carbolized  oil,  so  that  the  blades  and  screw  may  work  smoothly. 

2.  Seizure  of  the  Stone. — The  next  point  is  to  seize  the  stone,  which  will 
generally  be  found  in  the  situation  where  its  presence  was  detected  during  the 
sounding  of  the  bladder.  If  large,  the  stone  will  probably  lie  low,  near  the 
neck  of  the  bladder  ;  if  small,  it  is  most  frequently  met  with  at  the  inferior 


Fig.  889  — Brodie's  Method  of  Seizing  the  Stone. 
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fundus.  In  seizing  the  calculus  a  good  deal  of  tact  may  be  required.  The 
plan  recommended  by  Brodie  should  first  be  adopted.  The  closed  lithotrite  is 
pressed  gently  against  the  inferior  fundus  of  the  bladder,  so  as  to  make  a 
conical  depression  in  this  situation.  The  male  blade  is  then  gently  withdrawn 
till  some  slight  sense  of  resistance  is  felt,  indicating  that  it  is  touching  the 
other  side  of  the  bladder.  A  gentle  shake  may  then  be  given  to  the  handle, 
and  the  blades  closed,  when,  in  a  large  proportion  of  cases,  the  stone  will  be 
found  to  be  between  them  (Fig.  889).  During  the  whole  of  this  proceeding  the 
left  hand,  holding  the  instrument,  must  be  kept  perfectly  steady,  and  no  force 
of  any  kind  should  be  used.  If  the  stone  is  not  at  once  grasped  in  this  way, 
the  manoeuvre  must  be  repeated,  turning  the  blades  slightly  first  to  one  side 
and  then  to  the  other.  If  this  does  not  succeed,  the  plan  recommended  by 
C'iviale  may  be  tried  :  The  closed  lithotrite  is  used  as  a  sound,  and  the  situa- 
tion of  the  stone  determined.  The  beak  of  the  instrument  is  then  very  gently 
turned  towards  the  opposite  side  of  the  bladder,  and  the  blades  opened. 
The  open  instrument  is  then  turned  back  again  to  the  side  on  which  the 


Fig.  SiiO.— Civiale's  Metliod  of  Seizing  tlie  Stone  behind  tlie  Prostate. 


stone  lies,  and  the  blades  closed.  If  the  stone  is  not  seized  by  either  of  these 
plans,  it  is  possible  that  it  is  lying  in  a  pouch  behind  the  prostate.  To  reach 
it  in  this  situation  the  handle  of  the  lithotrite  must  be  depressed  between  the 
patient's  thighs,  and  the  instrument  turned  round,  so  that  the  beak  is  directed 
towards  the  floor  of  the  bladder  (Fig.  89o).  It  may  then  be  carefully  opened 
and  closed  again.  This  manoeuvre  is  very  frequently  necessary  in  patients 
above  60,  in  order  to  crush  the  last  fragments  towards  the  end  of  the  operation. 
If  the  stone  be  round  and  smooth  it  may  be  grasped  only  after  many  failures  ; 
the  calculus  slipping  away  between  the  blades  of  the  instrument,  and  being 
merely  scraped  by  them. 

The  essential  conditions  during  this  stage  of  the  operation  are  that  the 
utmost  gentleness  be  used  in  all  movements  of  the  lithotrite,  that  the  female 
blade  be  kept  as  steady  as  possible  with  the  left  hand,  while  the  instrument  is 
opened  and  shut  by  moving  the  male  blade  only,  which,  from  its  lightness,  can 
be  manipulated  with  great  delicacy,  and  lastly,  that  the  operator  should  picture 
to  himself  with  each  movement  of  the  instrument  the  exact  position  in  which 
the  blades  are  placed. 
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3.  Crushing  the  Stone. — When  the  stone  has  been  seized,  it  is  held  by 
pressing  the  blades  together  with  moderate  firmness,  while  the  instrument  is 
turned  from  whatever  position  it  may  be  in  till  the  beak  looks  forwards,  and 
the  calculus  is  placed  about  the  middle  of  the  bladder.  It  is  highly  impro- 
bable, with  the  instruments  at  present  in  use,  that  a  portion  of  the  mucous 
membrane  of  the  bladder  has  been  seized  with  the  stone  ;  but  should  such  an 
accident  have  happened,  it  will  be  detected  by  the  sense  of  resistance  while 
attempting  to  bring  the  stone  to  the  middle  of  the  bladder  (Fig.  891).  If 
this  were  felt  it  would  be  necessary  to  release  the  stone  again.  If,  however, 
the  instrument  moves  freely  in  the  bladder,  as  soon  as  it  is  in  the  proper  posi- 
tion the  blades  must  be  pressed  firmly  together,  while  the  sliding  movement  is 
converted  into  the  screw  movement  by  drawing  up  the  button  in  Thompson's 
lithotrite  or  by  turning  the  cap  in  Bigelow's.  In  both  these  instruments  this 
can  be  done  with  the  right  hand,  while  the  left  keeps  the  instrument  perfectly 
steady.  If  the  stone  be  small  and  not  too  hard,  the  mere  pressure  of  the  hand, 
without  using  the  screw,  may  suffice  to  crush  it.  When  the  screw  is  used  it 
should  be  gradually  worked  by  a  series  of  short  and  sharp  turns,  so  as  to  con- 
stitute almost  percussive  movements.  In  this  way  the  calculus  is  generally 
made  to  crumble  down,  rather  than  to  fly  asunder  ;  and,  as  it  yields,  the  screw 
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Fig.  891.— Position  of  Lithotrite  in  Crushing  tlie  Stone. 


must  be  worked  tightly  home.  The  blades  of  the  instrument  may  then  be 
opened  again,  and  a  fragment  of  the  broken  calculus  seized  and  crushed  in  the 
same  way  as  before  ;  and  thus  the  complete  disintegration  of  the  stone  is 
gradually  effected. 

If  a  large  fenestrated  lithotrite  has  been  used,  it  must  be  withdrawn  as  soon 
as  the  stone  has  been  broken  into  fragments  of  moderate  size,  and  the  smaller 
non-fenestrated  instrument  passed  to  complete  the  crushing.  This  should  not 
be  removed  from  the  bladder,  if  possible,  till  from  the  impossibility  of  catching 
any  definite  fragments  it  may  be  hoped  that  the  whole  calculus  is  thoroughly 
crushed.  Repeated  withdrawal  and  reintroduction  of  the  lithotrite  wastes 
time  and  increases  the  risk  of  bruising  the  urethra  and  prostate.  Before  with- 
drawing the  lithotrite,  the  Surgeon  must  be  careful  to  see,  by  the  scale  on  the 
handle,  that  the  male  blade  is  well  home.  If  this  be  not  the  case,  and  the 
instrument  be  enlarged  by  any  fragments  or  detritus  entangled  between  the 
blades,  laceration  of  the  neck  of  the  bladder  or  urethra  might  occur  iu 
attempting  to  withdraw  it.  If  the  blades  do  not  close  perfectly,  the  screw 
must  be  forcibly  turned,  and  if  that  fails  the  female  blade  must  be  held  very 
firmly  with  the  left  hand,  while  the  male  blade  is  unlocked,  and  rapped  sharply 
upon  it  two  or  three  times  ;  this  will  usually  dislodge  any  fragments  between 
the  blades. 
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4.  The  last  statue  of  the  operation  consists  in  Removing  the  Fragments 
by  means  of  the  Evacuator.  For  this  purpose  an  evacuating  catheter 
(Figs.  8S1,  882,  p.  1080)  is  passed  into  the  bladder.  This  should  be  the  largest 
the  urethra  will  safely  admit.  This  has  already  been  determined  by  measure- 
■ment  with  the  urethrometer  or  conical  sound.  Bigelow  generally  uses  No.  29 
French  (18  English),  but  Thompson  states  that  he  seldom  finds  it  necessary 
to  exceed  No.  15  or  16  of  the  English  scale.  Bigelow  prefers  the  straight 
instrument  (Fig.  881),  but  the  curved  catheters  usually  pass  more  easily. 
Firm  pressure  is  commonly  required  to  pass  the  catheter,  but  no  undue 
force  must  be  used.  It  is  better  to  use  a  smaller  size  than  to  run  the  risk 
of  injuring  the  urethra  by  attempting  to  force  in  a  larger  instrument  than  it 
can  safely  take.  The  catheter  having  been  passed,  the  bladder  is  completely 
emptied  ;  the  fluid  that  escapes  being  caught  in  a  vessel  and  strained  through 
muslin  to  collect  any  fragments  of  the  stone  that  it  may  contain.  It  is 
essential  that  the  india-rubber  bulb  should  be  of  sufficient  strength  ;  otherwise 
the  regurgitant  stream  will  not  be  sufficiently  forcible  to  withdraw  any  but  the 
smallest  fragments  from  the  bladder.  The  fluid  in  the  bottle  should  always 
contain  some  antiseptic  :  boric  acid  is  perhaps  the  best.  The  evacuator, 
previously  filled,  having  been  attached  to  the  catheter,  by  alternately 
compressing  and  relaxing  the  rubber  bulb  of  the  instrument  the  bladder 
is  filled  and  emptied.  At  each  injection  the  fragments  are  thrown  up. 
At  each  relaxation  of  the  bulb,  some  are  sucked  out  in  the  rush  of  water. 
These  drop  into  the  glass  receiver,  where  they  can  be  seen  by  the  Surgeon, 
who  thus  judges  of  the  progress  he  is  making.  This  process  is  continued 
until  all  fragments  are  evacuated.  Should  some  have  been  left  behind, 
too  large  to  pass  through  the  evacuating  catheter,  the  lithotrite  must 
again  be  introduced,  and  these  broken  up  sufficiently  for  evacuation,  which 
must  then  be  resumed  and  continued  until  the  bladder  is  emptied  of  all 
calculus.  The  Surgeon  knows  when  fragments  are  left  behind  too  large  to 
pass,  by  their  falling  against  the  eye  of  the  catheter,  blocking  it,  and  thus 
preventing  the  return  of  water  into  the  bulb  of  the  evacuator,  as  shown  by  its 
failing  to  expand.  This  may  arise  also  from  the  eye  of  the  instrument  having 
come  in  contact  with  the  wall  of  the  bladder,  or  from  the  catheter  having 
been  accidentally  withdrawn  till  its  end  lies  in  the  prostatic  urethra.  Before 
concluding  that  the  obstruction  is  due  to  a  fragment,  these  two  conditions 
must  be  excluded,  by  pushing  the  catheter  a  little  further  in  and  rotating  it. 
A  more  certain  sign  of  a  fragment  is  a  loud  and  distinct  click  every  time  the 
bulb  is  allowed  to  expand. 

The  removal  of  every  fragment  is  the  essence  of  Bigelow's  operation.  No 
stone  must  be  left  behind.  The  operation  should  be  concluded  at  one  sitting, 
however  prolonged. 

The  Time  Occupied  by  the  Operation  varies  with  the  size  of  the  stone 
and  the  ease  with  which  the  fragments  are  caught.  Before  Bigelow  demon- 
strated the  safety  of  prolonged  operations  under  ansesthetics,  the  strictest  rules 
were  laid  down  as  to  the  duration  of  the  sitting.  The  first  was  not  to  exceed 
four  minutes,  and  it  was  considered  sufficient  to  break  up  the  stone,  leaving 
the  fragments  to  be  dealt  with  subsequently.  The  subsequent  sittings  were 
also  limited  to  a  few  minutes.  The  sittings  were  repeated  every  three  or  four 
days  till  the  whole  stone  was  broken  up,  a  longer  or  shorter  interval  being- 
allowed  according  to  the  amount  of  irritation  caused  by  the  operation.    It  was 
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only  in  the  case  of  a  very  small  stone  that  the  operation  was  finished  at  one 
sitting.  At  the  present  time  the  crushing  is  completed  in  all  but  very 
exceptional  cases  at  one  sitting,  and  the  results  of  the  practice  have  shown 
that  the  irritation  caused  by  a  prolonged  operation  carefully  performed  is 
infinitely  less  than  that  set  up  by  a  mass  of  sharp  fragments  such  as  are  left 
after  partial  crushing  of  a  stone.  If  the  stone  is  of  any  size  an  hour  or  an 
hour  and  a  half  may  be  occupied  in  completely  crushing  it.  The  longest 
time  that  Thompson  has  occupied  in  an  operation  at  a  single  sitting  has  been 
70  minutes.  This  was  in  the  case  of  an  unusually  hard  uric  acid  calculus 
weighing  2f  ounces.  In  a  case  recorded  by  Surgeon-Major  Keegan,  of  Indore, 
the  stone  weighed  3|-  ounces,  and  was  at  first  too  large  to  be  grasped  by  the 
lithotrite,  but  by  gradually  nibbling  at  it  he  reduced  it  till  it  could  be  fairly 
seized  and  crushed.  The  operation  lasted  four  hours,  but  the  patient  went 
home  well  on  the  fourth  day.  In  the  performance  of  prolonged  operations  at 
a  single  sitting  Thompson  enjoins  the  very  important  caution  that  the 
patient's  lower  extremities  should  be  encased  in  long  woollen  stockings,  and 
that  especial  care  be  taken  to  prevent  his  getting  chilled  by  exposure. 

After-Treatment  of  Lithotrity. — After  the  operation  a  half-grain 
morphia  suppository  should  be  administered  and  the  patient  put  to  bed  with  a 
hot  fomentation  over  the  lower  part  of  the  abdomen.  If  the  operation  has 
for  any  reason  been  incomplete  he  should  pass  water  lying  on  his  back  lest 
any  fragments  should  be  washed  on  and  lodge  in  the  urethra.  When  the 
operation  is  complete  this  precaution  is  not  necessary.  In  very  rare  cases 
some  retention  of  urine  may  follow  owing  to  slight  swelling  of  the  neck  of  the 
bladder,  necessitating  the  passage  of  a  soft  catheter.  The  diet  should  be 
chiefly  milk  and  barley-water  for  a  few  days,  and  if  any  stimulant  is  required 
Hollands  and  barley-water  is  the  best.  The  slight  cystitis  that  usually  follows 
the  operation  requires  no  special  treatment.  If  there  is  much  irritability  of 
the  bladder,  hyoscyamus  is  often  of  use.  If  the  cystitis  is  more  severe  it  must 
treated  as  described  in  the  Chapter  on  Diseases  of  the  Bladder. 

Complications  in  Lithotrity.  Size  of  the  Stone. — Before  the  inven-  • 
tion  of  rapid  lithotrity  with  evacuation  no  stone  over  one  inch  and  a  half  was 
considered  suited  to  lithotrity.  At  the  present  time  any  stone  that  can  be 
grasped  in  the  blades  of  the  lithotrite,  and  is  not  too  hard  to  be  broken,  may 
be  removed  by  this  method.  It  must  be  remembered,  however,  that  a  large 
scone  necessarily  means  a  long  operation,  and  in  very  old  or  weak  patients, 
and  especially  in  those  suffering  from  chronic  bronchitis  and  emphysema, 
two  hours  under  an  anaesthetic  is  accompanied  by  considerable  danger.  In 
such  cases,  possibly,  a  better  chance  of  life  would  be  given  by  suprapubic 
lithotomy. 

Cystitis  before  the  Operation  need  not  prevent  its  performance  if  the 
stone  is  small.  The  removal  of  the  source  of  irritation,  and  the  washing 
out  of  the  foul  mucus  with  the  evacuator,  will  often  bring  immediate  relief. 
If  the  stone  be  large,  and  the  cystitis  acute,  lithotomy  would  probably 
give  the  best  chance  if  the  condition  of  the  patient  renders  some  inter- 
ference urgently  necessary. 

Chronic  Enlargement  of  the  Prostate  was  formerly  one  of  the 
most  serious  complications  of  the  operation  of  lithotrity,  not  so  much  from 
the  difficulty  it  caused  in  the  introduction  of  instruments  as  from  the 
obstacle  it  offered  to  the  expulsion  of  the  fragments.    With  the  present 
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evacuators,  however,  moderate  enlargement  of  the  prostate  can  scarcely  be 
termed  au  inconvenience.  When  the  prostate  is  enlarged,  the  stone,  if 
small,  or  the  fragments  after  the  first  crushing,  fall  into  a  pouch  behind 
the  neck  of  the  bladder,  and  it  is  then  impossible  to  seize  them  except  by 
■  reversing  the  blades  in  the  manner  already  described  (p.  1085).  When  the 
stone  is  seized  the  blades  must  be  carefully  turned  into  the  ordinary  position 
before  it  is  crushed.  In  such  cases  Buckston  Browne  has  found  the  intro- 
duction of  the  rectal  bag  (p.  1044)  useful  as  a  means  of  preventing  the 
fragments  falling  into  the  pocket  behind  the  prostate. 

In  cases  of  extreme  enlargement  lithotrity  may  be  impossible,  as  the 
lithotrite  may  not  be  able  to  enter  the  bladder,  or  if  it  can  be  introduced  its 
blades  may  be  too  short  to  reach  the  stone  in  the  pouch  behind  the  middle 
lobe.    In  such  oases  suprapubic  lithotomy  is  the  preferable  operation. 

Stricture  of  the  Urethra,  if  it  can  be  dilated  to  a  size  sufficient  to 
admit  the  necessary  instruments,  is  not  a  serious  complication  in  lithotomy  at 
a  single  sitting.  In  former  times  it  was  considered  an  almost  insuperable 
obstacle  to  the  operation  from  the  obstruction  it  offered  to  the  expulsion  of  the 
fragments. 

Sacculation  of  the  Bladder  is  a  most  serious  complication,  the  existence 
of  which  we  have  unfortunately  no  means  of  determining  before  the  operation. 
The  fragments  are  very  apt  to  fall  into  the  sacculi,  from  which  they  are  with 
difficulty  dislodged  by  the  evacuator.  If  they  are  left  they  may  cause 
recurrence  of  the  stone  in  the  bladder,  or  give  rise  to  encysted  sacculi.  If 
septic  cystitis  follows,  it  is  possible  that  a  fragment  lodged  in  a  sacculus 
might  lead  to  ulceration  and  perforation. 

Accidents  during  Lithotrity  can  hardly  arise  except  from  carelessness 
or  the  use  of  improper  force.  The  large  instruments  can  scarcely  make  false 
passages,  unless  used  with  great  violence  ;  yet  I  have  known  of  a  case  in 
which  the  beak  of  the  instrument  was  driven  through  the  urethra  into  the 
space  between  the  bladder  and  the  pubes  by  too  early  and  forcible  depression 
of  the  handle.  Xipping  the  coats  of  the  bladder  is  almost  impossible  with  the 
instruments  now  in  use.  Bending  or  breaking  of  the  lithotrite  cau  scarcely 
occur  if  the  instrument  has  been  properly  tested  before  being  used.  Jamming 
of  the  instrument  by  a  hard  fragment  becoming  wedged  in  the  angle  between 
the  male  and  female  blades  where  they  join  the  shaft  is  practically  impossible 
with  the  modern  instruments.  If  it  should  happen,  the  bladder  may  be 
opened  in  the  perinseum  using  the  lithotrite  as  a  staff,  and  the  blades  brought 
out  and  freed,  or  they  may  be  exposed  by  suprapubic  cystotomy,  and  cleared 
or  cut  oflT  with  a  file  according  to  circumstances. 

Accidents  after  the  Operation. — Haemorrhage  is  a  rare  occurrence. 
Should  the  bladder  become  filled  with  clots  they  may  easily  be  removed 
by  reintroducing  the  evacuating  catheter  and  sucking  them  out  with  the 
evacuator,  or  by  the  introduction  of  a  large  sized  gum-elastic  catheter,  to 
which  an  aspirator  may  be  applied. 

Impaction  of  Angular  Fragments  of  Stone  in  the  Urethra. — This 
most  dangerous  and  painful  accident  was  not  uncommon  in  the  old  system  of 
lithotrity.  In  modern  lithotrity  it  can  happen  only  if  a  large  fragment  has 
been  accidentally  left  behind  or  if  from  any  cause  the  operation  has  to  be 
left  incomplete.  If  there  is  any  reason  to  believe  that  fragments  are  left  in 
the  bladder  the  patient  must  be  kept  in  a  recumbent  position,  as  impaction 
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most  commonly  arises  from  moving  about  too  much  or  straining  to  pass 
water  in  an  upright  position.  The  lodgment  of  a  fragment  not  only 
occasions  great  local  irritation,  ending  perhaps  in  cystitis  or  abscess,  but 
may  give  rise  to  severe  rigors  and  nervous  prostration.  The  fragments 
are  especially  apt  to  lodge  in  the  prostatic  urethra,  or  about  the  bulb. 
When  the  pieces  are  impacted  low  down  in  the  urethra,  it  is  absolutely 


Fig.  892. — Urethral  Lithotrite. 


necessary  to  remove  them  from  the  canal  as  speedily  as  possible,  lest  the 
constitutional  disturbance  occasioned  by  them  prove  fatal  to  the  patient. 
This  may  be  done  in  various  ways.  Most  frequently,  they  may  be  pushed 
back  into  the  bladder,  by  passing  a  large  catheter  carefully  down  to  them. 
The^most  convenient  instrument  for  this  purpose  is  one  that  is  open-ended,  so 


Fig.  893. — Urethral  Forceps. 


that  the  fragment  may  be  received  in  the  aperture  at  the  end  of  the  instru- 
ment, and  so  pushed  on  before  it.  Through  such  a  catheter  as  this  a  stream 
of  water  may  be  injected,  and  the  fragment  thus  forced  back.  Should  these 
manoeuvres  fail,  it  has  been  proposed  to  crush  the  fragments  in  the  urethra 
with  a  small  lithotrite  (Fig.  892)  ;  but  this  plan  is  somewhat  hazardous,  as  it 


Fig.  894.— Urethral  Forceps,  with  Alligator-jaw  action.    The  smaller  figure  presents  the  Jaw  of 

Forceps  open. 


is  very  difficult  to  avoid  pinching  up  the  mucous  membrane  of  the  canal  with 
the  bits  of  stone.  The  safest  practice  seems  to  be,  either  to  extract  them 
through  the  urethral  orifice,  or  to  cut  them  out  through  the  perineum. 
Extraction  through  the  urethral  orifice  may  be  effected  with  forceps  (Figs. 
893,  894),  or  with  Civiale's  instrument  (Fig.  318,  Vol.  I.).  Should  these 
means  fail,  or  should  the  fragment  be  very  deeply  seated,  as  in  the  membranous 
portion  of  the  urethra,  and  the  local  and  constitutional  irritation  produced  by 
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it  be  so  great  as  to  threaten  abscess  or  a  fatal  termination,  the  better  plan 
would  be  to  remove  it  through  a  median  incision  in  the  perinajum.  If  such 
an  operation  as  this  be  required,  the  Surgeon  might  feel  disposed  to  extend  the 
incision  a  little,  and  empty  the  bladder  of  any  remaining  detritus  by  means  of 
a  scoop. 

Cystitis, — The  occurrence  of  cystitis  was  formerly  attributed  solely  to  the 
mechanical  irritation  to  which  the  bladder  is  subjected  during  the  operation. 
The  success  which  has  attended  lithotrity  at  a  single  sitting  has  however 
demonstrated  beyond  a  doubt  that  the  bladder  is  much  more  tolerant  of 
mechanical  irritation  than  was  at  one  time  believed.  The  effect  produced 
directly  by  the  operation  is,  in  most  cases,  limited  to  slight  catarrhal  in- 
flammation, with  an  abundant  secretion  of  mucus  and  some  irritability  of 
the  bladder.  In  the  operation  by  numerous  sittings  this  was  frequently 
aggravated  by  the  presence  of  large  and  angular  fragments.  The  thick 
mucus  secreted  under  these  circumstances  is  never  perfectly  expelled,  but  a 
certain  amount  remains  adhering  to  the  mucous  membrane  of  the  bladder 
after  micturition.  This  speedily  undergoes  decomposition,  and  the  most 
potent  cause  of  cystitis  is  the  contact  of  this  foul  mixture  of  mucus  and 
urine  within  the  interior  of  the  bladder.  When  decomposition  sets  in,  the 
alkaline  products  of  the  decomposing  urine  render  the  mucus  thick  and 
ropy,  and  this  still  further  adds  to  the  difficulty  of  its  complete  expulsion. 
Under  these  circumstances  the  patient  becomes  poisoned  by  the  absorption 
of  the  piitrid  contents  of  the  inflamed  bladder,  the  temperature  rises,  the 
tongue  becomes  brown,  and  if  not  relieved  the  condition  will  very  likely 
terminate  in  death,  the  immediate  cause  of  the  fatal  result  being,  in  most 
cases,  extension  of  the  decomposition  to  the  pelvis  of  the  kidney  and  suppura- 
tive nephritis.  Such  a  condition  necessarily  offers  an  insuperable  obstacle 
to  any  further  crushing  operation,  supposing  any  stone  to  be  still  present, 
and  the  only  course  that  gives  a  chance  of  life  is  to  perform  median 
cystotomy,  by  which  not  only  are  the  fragments  removed  but  the  bladder 
is  efficiently  drained  of  its  decomposing  contents.  The  prevention  of  this 
complication  is  best  accomplished  by  the  use  of  antiseptics.  The  instruments 
should  be  oiled  with  carbolized  oil  and  washed  in  carbolic  lotion  before  being- 
used,  and  the  water  used  to  wash  out  the  bladder  should  contain  some  anti- 
septic. Decomposition  may,  however,  reach  the  bladder  along  the  partially 
stagnant  layer  of  mucus  which  forms  in  the  urethra  as  the  result  of  catarrhal 
inflammation  of  the  mucous  membrane .  It  is  not  sufficient  therefore  merely 
to  carbolize  the  instruments  and  to  use  antiseptic  solutions  in  the  evacua- 
tor  ;  the  end  of  the  penis  should  be  constantly  covered  with  a  strip  of  lint 
soaked  in  glycerine  and  carbolic  acid.  In  spite  of  all  precautions,  however, 
decomposition  sometimes  takes  place,  and  then  the  bladder  must  be  washed  out 
twice  a  day  with  an  antiseptic  solution.  The  mechanical  irritation  caused  by 
so  doing  is  of  little  importance  when  compared  with  the  dangers  of  a  septic 
accumulation  in  the  bladder. 

Atony  of  the  Bladder  is  one  of  the  most  dangerous  conditions  that  can 
occur  in  lithoti'ity.  This  happens  usually  in  old  people,  in  whom  the  urinaiy 
organs  may  appear  to  be  in  a  peculiarly  favourable  condition  before  the  opera- 
tion, the  patient  being  able  to  hold  his  urine  for  six  or  eight  hours,  and  to 
bear  the  injection  of  ten  or  twelve  ounces  of  fluid.  The  danger  of  the  con- 
dition is,  that  the  bladder  does  not  possess  sufficient  contractile  power  to  expel 
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its  contents.  These  consequently  accumulate  in  the  lower  fundus,  and  irritate 
the  mucous  membrane  ;  and  thus  the  foundation  may  be  laid  for  fatal  septic 
cystitis.  The  atony  of  the  bladder  appears  to  arise  partly  from  that  natural 
want  of  expulsive  power  which  is  not  unfrequent  in  old  people,  and  partly 
from  paralysis  of  the  organ,  induced  by  the  contact  of  the  instruments, 
especially  after  a  prolonged  operation.  The  bladder  must  be  regularly 
emptied  with  a  catheter,  and  antiseptic  injections  if  there  be  any  evidence  of 
cystitis. 

Disease  of  the  Kidneys  is  in  Lithotrity,  as  in  all  other  operations  on  the 
urinary  organs,  the  most  common  cause  of  danger  and  of  death.  The  various 
forms  of  fatal  kidney  disease  have  been  fiiUy  described  in  Chapter  LXV. 

Pyaemia  and  Septicsemia  are  occasional  but  uncommon  causes  of  death. 

Constitutional  Disturbance. — Very  considerable  constitutional  disturb- 
ance occasionally  follows  lithotrity.  The  patient  is  seized  with  severe  and  long- 
continued  rigors,  followed  by  profuse  sweating,  lasting  for  many  hours.  These 
serious  symptoms  were  formerly  most  apt  to  come  on  after  the  first  sitting  ; 
but  the  experience  of  Bigelow's  method  has  shown  that  they  are  not  more 
prone  to  occur  after  a  prolonged  operation  than  after  the  short  sittings 
formerly  adopted.  They  may  pass  off  quickly,  as  in  the  analogous  conditions 
to  those  that  are  apt  to  follow  the  introduction  of  instruments  in  stricture,  &c., 
or  they  may  persist  and  assume  the  character  already  described  as  indicating 
septicfemia  or  renal  inflammation.  These  serious  consequences  are  especially 
apt  to  happen  when  there  is  previous  disease  of  the  kidneys.  Indeed,  there  is 
no  condition  that  is  more  directly  antagonistic  to  the  success  of  lithotrity  than 
interstitial  nephritis.  In  other  instances,  again,  the  fatal  result  is  more 
directly  dependent  on  the  irritation  induced  by  the  operation  leading  to  the 
formation  of  abscesses  in  the  neighbourhood  of  the  prostate,  or  around  the 
neck  of  the  bladder  ;  and  in  other  instances,  again,  on  the  supervention  of 
unhealthy  suppuration  in  some  of  the  sacculi  that  are  occasionally  met  with  in 
this  organ.  The  Treatment  of  this  state  of  things  should  consist  in  the  free 
administration  of  stimulants — brandy,  ammonia,  and  ether — followed  by  a  full 
dose  of  opium,  and  abundant  warm  diluents.  If  the  bladder  contains  foul 
urine  this  must  be  rem.oved  by  washing  out  with  antiseptic  solutions. 
Especial  care  must  be  taken  in  those  cases  in  which  any  stone  remains  not 
to  repeat  the  sitting  for  at  least  a  week  or  ten  days  after  the  rigors  have 
passed  off. 

Mortality.— The  rate  of  mortality  following  lithotrity  in  the  adult,  in  the 
hands  of  a  Surgeon  especially  skilled  in  the  performance  of  the  operation,  is 
shown  by  the  results  recorded  by  Thompson  in  a  paper  read  before  the  Eoyal 
Medical  and  Chirurgical  Society  in  1890.  The  record  includes  800  operations 
performed  upon  685  patients.  Of  these  475  were  performed  by  multiple 
sittings,  with  33  deaths,  or  7  per  cent.  ;  whilst  of  325  cases  in  which  the 
modern  operation  at  one  sitting  was  performed  only  12,  or  a  little  over  3|-  per 
cent.,  died.  This  list  does  not  include  uric  acid  or  oxalate  of  -  lime  concre- 
tions of  less  than  twenty  grains  in  weight,  nor  the  phosphatic  concretions  so 
frequently  removed  from  the  bladder  of  patients  with  enlarged  prostate. 

Barling  has  collected  300  cases  of  lithotrity  performed  in  thirteen  hospitals 
in  this  country  during  the  years  1888  to  1892  ;  of  these  24  or  8  per  cent, 
died.  In  43  cases  the  patients  Avere  under  10  years  of  age  ;  of  these  only  one 
died. 
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LiTHOTRiTY  IN  BoYS. — Until  Bigelow  introduced  his  method,  although 
lithotrity  had  occasionally  been  performed  on  boys,  it  was  not  considered  a 
satisfactory  or  advisable  proceeding,  partly  because  of  the  small  size  and 
delicate  structure  of  the  child's  urethra,  and  partly  because  of  the  diffi- 
culty of  expelling  the  fraginents.  During  the  last  few  years,  however,  it 
has  been  extensively  practised  with  the  most  satisfactory  results,  especially 
in  India,  by  Keegan,  Freyer,  Dennis  and  others,  and  in  this  country  by 
Walsham,  Southam,  Barling  and  others.  Keegan  has  clearly  shown  that  the 
urethra  of  a  male  child  is  much  more  capacious  than  is  generally  supposed. 
The  smallest  hthotrifce  used  in  any  case  was  No.  ii,  but  in  the  great 
majority  of  children  over  three  years  of  age,  Xo.  8  could  be  passed  with 
ease.  The  urethra  should  be  measured  before  selecting  the  instrument, 
either  by  a  urethrometer  or  a  conical  bougie.  If  necessary  the  meatus  must 
be  enlarged.  Keegan  finds  that  the  narrowest  part  of  a  child's  urethra, 
except  the  meatus,  is  at  the  junction  of  the  penile  and  scrotal  portions, 
2i  to  3  inches  from  the  meatus.  The  lithotrite  must  be  fully  fenestrated,  so 
that  the  risk  of  the  instrument  becoming  clogged  may  be  as  small  as  possible. 

The  size  of  the  evacuators  varies  from  No.  5  to  No.  10  ;  as  a  rule,  No.  8 
or  No.  9  can  easily  be  passed.  The  evacuating  catheters  must  be  provided 
with  stylets,  which  should  be  introduced  before  the  instrument  is  with- 
drawn, with  the  object  of  displacing  any  fragment  which  may  be  engaged 
in  the  eye  of  the  catheter.  The  details  of  the  operation  are  the  same  as 
in  the  adult,  and  all  the  manipulations  must  be  carried  out  with  the  greatest 
gentleness.  The  bladder  should  be  emptied  and  then  injected  with  2  or 
3  ounces  of  warm  boric  lotion.  Keegan  lays  it  down  as  a  rule  that  no 
instrument  must  be  used  which  will  not  pass  freely  in  and  out  of  the 
bladder,  and  he  states  that  he  has  met  with  cases  in  which  no  lithotrite 
could  be  safely  used,  and  cutting  became  necessary.  He  states  that  small 
fragments  are  apt  to  remain  at  the  neck  of  the  bladder  ;  these  can  be  felt 
with  a  finger  in  the  rectum  and  pushed  back  on  to  the  floor  of  the  bladder. 
The  aspirator  must  be  worked  very  gently. 

The  special  dangers  of  lithotrity  in  young  children  depend  on  the  small 
size  of  the  parts  in  which  the  manipulations  ai-e  carried  out,  and  the  ease 
with  which,  unless  the  greatest  care  be  taken,  the  urethra  may  be  lacerated 
or  the  bladder  wall  torn.  Edmund  Owen  has  recorded  a  case  in  which 
rupture  of  the  bladder  occurred  during  the  use  of  the  aspirator.  The 
rupture,^  which  was  extraperitoneal,  was  sutured  through  a  suprapubic  in- 
cision, and  drainage  was  established  by  a  perinteal  incision,  but  unfortunately 
the  child  died  of  collapse  in  eight  hours. 

The  Mortality  attending  lithotrity  in  children  in  the  hands  of  Surgeons 
skilled  in  the  operation  has  been  remarkably  low.  Thus  of  the  first  125 
cases  recorded  by  Keegan  only  4=  died,  the  fatal  result  in  each  case  being 
due  to  organic  kidney  disease.  The  ages  of  the  children  varied  from  one 
year  and  nine  months  to  fourteen  years,  the  average  age  being  6'38  years. 
The  average  weight  of  the  stone  was  89'15  grains,  and  the  average  stay  in 
hospital  was  -I'D  days.  In  only  one  case  was  there  known  to  be  recurrence 
of  the  stone.  Of  a  total  of  603  iithotrities  in  children  performed  by  eight 
Surgeons  in  India  only  18  died,  giving  a  mortality  of  2-71  per  cent. 

PERiN^ATi  Lithotrity. — Although  the  treatment  of  a  stone  in  the 
bladder  by  crushing  it  through  a  perineal  incision  had  been  advocated  by 
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many  distinguished  Surgeons,  more  especially  by  Malgaigne,  under  the  name 
of  "  Lithotriptic  Lithotomy,"  the  operation  was  first  performed  on  definite 
lines  by  Dolbeau  of  Paris  in  1862.  He  opened  the  membranous  urethra  on  a 
grooved  staff,  dilated  the  neck  of  the  bladder  with  a  six-bladed  "  dilator," 
crushed  the  stone  with  a  powerful  "  lithoclast,"  and  extracted  the  fragments 
with  small  forceps  and  a  scoop.  The  operation  found  little  favour  with 
Surgeons,  for  it  has  generally  been  considered  that,  when  lithotrity  is  not 
available  on  account  of  the  large  size  of  the  stone,  suprapubic  lithotomy  is 
the  proper  treatment. 

Reginald  Hari'ison  has,  however,  recently  advocated  the  revival  of  the 
operation  in  certain  cases.  He  opens  the  membranous  urethra  and  passes 
the  finger  along  a  Wheelhouse's  small  gorget  into  the  bladder.  The  stone 
is  crushed  with  forceps  shaped  somewhat  like  the  blades  of  a  lithotrite, 
the  larger  ones  being  provided  with  a  screw  in  the  handles.  The  fragments 
are  removed  with  an  aspirator  or  forceps.  Among  the  advantages  claimed  for 
perinfeal  lithotomy  by  Harrison,  are,  the  rapidity  with  which  a  large  stone  can 
be  removed,  the  opportunity  which  it  allows  of  introducing  the  finger  into 
t)he  bladder,  the  possibility  of  dealing  with  some  forms  of  prostatic  enlai'ge- 
ment,  and  the  benefit  of  the  temporary  drainage  when  there  is  cystitis. 
Harrison  has  performed  the  operation  fourteen  times. 

CHOICE    OF    OPEEATION    FOR  STONE. 

The  various  methods  by  which  a  calculus  may  be  extracted  from  the 
bladder  have  now  been  described,  together  with  the  dangers  attending  the 
different  operations  and  the  mortahty  following  them.  It  now  remains  to 
consider  the  relative  merits  of  the  available  methods,  in  such  a  way  as  may 
help  the  Surgeon  to  decide  in  any  given  case  by  which  operation  he  may 
most  safely  proceed  to  remove  the  stone.  Both  lithotomy  and  lithotrity  have 
been  reduced  to  great  simplicity  and  certainty  ;  but  neither  can  be  exclusively 
practised.  It  is  undoubtedly  the  duty  of  the  Surgeon  to  make  himself  familiar 
with  the  practice  of  both,  and  to  adopt  that  which  promises  best  in  the 
particular  instance  with  which  he  has  to  do. 

In  dealing  with  this  important  subject  it  will  be  convenient  to  consider 
children  and  adults  separately,  for  the  circumstances  which  determine  the 
decision  of  the  Surgeon  are  somewhat  different  in  the  two  cases. 

In  Boys  under  Puberty  a  stone  in  the  bladder  may  be  removed  by 
lithotrity,  by  lateral  lithotomy,  or  by  the  suprapubic  operation.  Median 
lithotomy  should  never  be  undertaken  in  children,  for  reasons  already  given  at 
p.  1073.  Until  recently  the  routine  treatment  was  lateral  lithotomy,  and  the 
operation  was  attended  with  great  success.  Thus,  of  35  children  under 
10,  operated  on  by  Cheselden,  only  1  died  ;  of  58  children  cut  for  stone  at 
St.  Thomas's,  but  1  case  proved  fatal  :  and  the  average  mortality  in  children 
is  not  more  than  about  1  in  14.  Of  48  cases  recently  performed  in  hospital 
practice  in  this  country  only  2  died.  Since  suprapubic  lithotomy  has  been 
revived,  however,  and  lithotrity  in  young  children  has  been  proved  by  Keegan 
and  others  to  be  a  highly  successful  operation,  the  lateral  operation  has  to  a 
considerable  extent  been  abandoned,  some  Surgeons  regarding  the  suprapubic 
operation  as  the  best  method  for  routine  adoption,  and  others  practising 
lithotrity  as  the  operation  of  choice  and  reserving  suprapubic  lithotomy  for 


CHOICE   OF  OPERATION  FOR  STONE. 


109s 


exceptional  cases,  chiefly  tliosc  in  which  the  stone  is  very  large  or  the  intro- 
duction of  the  necessary  instruments  impracticable.  At  the  present  time  it 
is  impossible  to  decide  with  certainty  which  plan  of  treatment  will  prove 
superior  for  general  adoption.  In  the  hands  of  a  Surgeon  skilled  in  the 
necessary  manipulations  it  may  justly  be  concluded  that  lithotrity  for  the 
majority,  and  suprapubic  lithotomy  for  exceptional  cases,  yield  results  equal 
to,  if  not  exceeding,  those  obtained  by  any  other  line  of  treatment.  When, 
on  the  other  hand,  a  Sui'geon  who  has  had  but  limited  experience  of  lithotrity 
in  the  adult,  is  called  upon  to  treat  a  case  of  stone  in  the  bladder  of  a  child, 
he  will  probably  be  wise  to  resort  to  lithotomy  rather  than  to  the  crushing  opera- 
tion. Concerning  the  choice  between  the  lateral  and  the  suprapubic  opera- 
tions in  a  case  in  which  either  is  available,  it  may  be  said  that  no  very  reliable 
guidance  can  be  obtained  from  statistics,  which  in  the  case  of  the  high  operation 
are  derived  largely  from  cases  in  which  it  was  performed  on  account  of  the 
large  size  of  the  stone  or  other  unfavourable  conditions.  No  evidence  is 
so  far  forthcoming  to  show  that  the  suprapubic  operation  is  attended  with 
a  lower  mortality  than  the  lateral,  when  performed  by  practised  hands.  It 
must,  however,  be  allowed  that  the  suprapubic  operation  is  the  easier  and 
requires  no  special  manipulative  skill  or  experience,  and  thus  recommends 
itself  to  the  general  Surgeon,  whose  opportunities  of  operating  for  stone  are 
limited,  and  who  bears  in  mind  the  important  fact  that  when  a  child  dies 
after  lateral  lithotomy  it  is  almost  invariably  as  the  result  of  some  accident 
connected  with  the  operation.  In  the  treatment  of  large  stones  the  high 
operation  should  certainly  be  preferred,  as  also  when  the  case  is  complicated  by 
deformity  of  the  outlet  of  the  pelvis  or  ankylosis  of  the  hip.  Lastly,  the 
lateral  operation  is  said,  especially  in  children,  to  leave  the  patient  sterile, 
from  injury  to  the  ejaculatory  ducts  ;  Haemstadt  found  that  of  eighteen 
married  men  in  whom  lateral  lithotomy  had  been  performed  in  childhood  only 
one  had  children.  The  remarks  which  will  subsequently  be  made  regarding 
the  iniiuence  of  disease  of  the  urinary  organs  in  determining  the  choice  of  an 
operation  in  the  adult  have  but  little  beai'ing  in  the  case  of  children  in  whom 
the  bladder  and  kidneys  are  rarely  in  a  condition  of  advanced  disease. 

In  Adult  Males  the  general  question  may  be  considered  by  a  reference  to 
statistics,  whilst  in  dealing  with  an  individual  case  the  Surgeon  is  guided  in 
his  choice  chiefly  by  the  size  and  character  of  the  stone,  and  the  condition  of 
the  urinary  organs. 

As  Thompson  pointed  out  in  his  admirable  course  of  Lectures,  delivered  at  the 
Royal  College  of  Surgeons,  the  only  method  by  which  we  can  ascertain  the 
effect  of  lithotrity  in  reducing  the  mortality  from  stone  in  the  bladder,  is  to 
contrast  the  results  obtained  when  lithotomy  was  the  sole  operation  practised 
with  those  of  the  present  day,  when  lithotrity  has  become  the  rule  and  the 
cutting  operation  the  exception.  For  this  purpose  he  contrasts  the  statistics 
of  three  periods  :  first,  when  lithotomy  only  was  performed  ;  secondly,  the 
transitional  period  from  1835  to  between  1860  and  1870,  when  about  an 
equal  number  of  cases  were  submitted  to  each  operation  ;  and  lastly,  the 
modern  period,  when  lithotomy  has  been  the  exception.  For  the  first  period 
he  selects  the  statistics  of  the  Norwich  Hospital  from  1770  to  1830,  as 
published  by  Crosse.  During  that  period  326  adult  males  were  cut  for  stone  ; 
of  these  64-  died,  or  20  per  cent.  75  cases  were  over  60  years  of  age  ;  of  these 
22  died,  or  29"3  per  cent.    These  figures  correspond  very  closely  with  the 
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larger  statistics  collected  by  Thompson,  including-  1,827  lithotomies.  Of  these 
799  were  adults,  of  whom  161  or  20'2  per  cent.  died. 

For  the  second  period  Thompson  gives  the  statistics  of  Keith  of  Aberdeen 
and  Fergusson.  Keith  operated  on  277  male  adults,  of  whom  45  died,  or 
15  per  cent.  Of  these  IGl  were  cut,  with  38  deaths  or  24  per  cent.;  116 
were  submitted  to  lithotrity,  with  7  deaths  or  6  per  cent.  Fergusson  operated 
on  219  male  adults,  of  whom  45  died  or  20  per  cent.  Of  these  110  were  cut, 
with  33  deaths,  or  30  per  cent.;  109  were  crushed,  with  12  deaths,  or  11 
per  cent. 

For  the  third  period  we  may  take  Thompson's  own  recent  statistics,  giving 
the  results  of  his  practice  between  1878  and  1889. 

Of  434  male  adults  submitted  to  operation  32  or  7"3  per  cent.  died.  Of 
these  378  were  crushed  (325  at  one  sitting),  with  14  deaths,  or  rather  over  3s 
per  cent.  In  39  perin'seal  lithotomy  was  performed,  with  14  deaths,  and  in 
17  suprapubic  lithotomy  was  performed,  with  4  deaths. 

The  general  result  of  these  figures  is  to  show  that  when  lithotomy  was  the 
sole  mode  of  treatment,  about  1  in  5  of  all  adult  males  operated  on  died. 
During  the  transition  period  the  death-rate  was  about  1  in  G  ;  since  lithotrity 
at  one  sitting  has  become  the  operation  of  choice,  it  has  fallen  to  about. 
1  in  13-5. 

It  may  therefore  justly  be  decided  that  lithotrity  should  be  the  operation 
undertaken  for  the  treatment  of  a  stone  in  the  bladder  of  the  adult  male, 
unless  some  condition  be  present  which  offers  a  definite  contra-indication  to 
its  performance.  In  this  connexion  we  must  consider  the  character  of  the 
stone  and  the  condition  of  the  urinaiy  organs. 

Size  and  Character  of  the  Stone. — With  regard  to  the  size  of  the 
stone,  there  is  no  doubt  that  a  small  stone  is  more  favourable  for  lithotrity 
than  a  large  one.  All  calculi  below  one  inch  in  diameter  may  easily  be 
crushed  provided  no  circumstance  is  present  rendering  the  operation  unde- 
sirable. In  regard  to  larger  stones,  it  is  difficult  at  the  present  day  to  lay 
down  any  hard  and  fast  line.  Formerly,  it  was  not  considered  advisable  to 
attempt  to  crush  a  stone  that  was  above  one  inch  and  a  half  in  diameter  ;  but 
since  the  introduction  of  Bigelow's  method,  stones  considerably  above  this 
size  have  often  been  successfully  removed.  Much  will  depend  on  the  compo- 
sition and  density  of  the  calculus.  The  chief  objection  to  lithotrity  in  large 
stones  was  not  so  much  that  the  stone  could  not  be  broken,  because  unless  it 
was  too  large  to  get  into  the  blades  of  the  lithotrite  this  usually  could  be  done  ; 
but  that  the  mass  of  fragments  to  come  away  by  the  urethra,  and  the  repeated 
operations  required  for  their  removal  generally  caused  a  dangerous  amount  of 
irritation.  The  use  of  evacuators  has  overcome  these  objections  for  stones  of 
two  inches  in  diameter  ;  but  we  are  not  in  a  position  as  yet  to  say  what  is  the 
maximum  size  that  can  safely  be  attacked.  The  different  forms  of  stone  vary 
as  regards  the  ease  with  which  they  are  broken  up.  Uric  acid  ctAcvli,  giving  a 
clearringingsound,donot  disintegrate  readily, but  sphtup  iutosharp  and  angular 
spicula  and  scales.  Oxalate  of  lime  calculi,  occurring  chiefly  in  young  people, 
break  up  very  readily  ;  and,  as  there  is  usually  a  co-existing  healthy  state  of 
the  urinary  organs,  the  cases  have  a  favourable  issue.  Phosphatic  calculi, 
which  are  soft  and  friable,  and  do  not  yield  angular  fragments  requiring 
repeated  disintegration,  may,  even  if  of  larger  size  than  that  mentioned,  be 
broken  up.   At  the  same  time  the  patient  may  often  derive  great  benefit  from 
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the  thorough  washing  out  of  the  bladder  with  the  evacuator,  as  these  con- 
cretions are  commonly  the  result  of  chronic  cystitis,  with  alkaline  decompo- 
sition of  the  urine.  But  the  shattered  state  of  system,  aud  the  irritable 
condition  of  the  urinary  organs  accompanying  phosphatic  calculi,  often 
fcounterbalauce  the  advantage  that  would  otherwise  have  been  derived  from 
the  character  of  the  stone. 

The  presence  of  several  stones  does  not  add  materially  to  the  difficulties  of 
lithotrity.  If,  however,  the  numbers  are  very  large  aud  the  size  small,  it 
would  perhaps  be  safer  to  remove  them  by  lithotomy  than  by  a  prolonged 
crushing  operation  which  might  take  one  or  two  hours.  Thus,  in  one  case  I 
removed  50  small  calculi,  varying  from  a  quarter  to  half  an  inch  in  diameter, 
by  the  median  operation.  Occasionally  multiple  calculi  are  very  small,  so  that 
they  can  mostly  be  washed  out  uncrushed  through  the  evacuator ;  from  50  to 
100  separate  stones  may  be  thus  removed. 

The  rule  may,  therefore,  at  the  present  time,  be  summarised  thus  : — Any 
stone  which  can  be  grasped  by  the  lithotrite  and  broken  may  be  removed  by 
lithotrity  provided  other  conditions  are  favourable. 

2.  The  Conditions  of  the  Urinary  Organs  that  influence  the  pro- 
priety of  performing  lithotrity  or  lithotomy  have  reference  to  the  state  of  the 
hidneijs,  the  bladder,  the  urelhra,  and  the  prostate. 

The  question  of  the  advisability  of  lithotrity  was,  before  Bigelow's  improve- 
ments in  the  operation,  much  influenced  by  the  degree  of  irritability  of  the 
bladder  and  urethra,  and  the  ease  with  which  the  patient  bore  the  introduction 
of  instruments,  but  these  points  have  little  influence  now  that  the  operation 
is  done  at  one  sitting  under  an  anassthetic.  In  fact  an  irritable  patient  would 
sutt'er  far  less  from  lithotrity  than  from  lithotomy. 

Cystitis,  if  moderate  in  degree,  is  no  bar  to  lithotrity  at  one  sitting  unless 
the  stone  be  very  large  ;  in  fact  the  removal  of  the  calculus  and  the  thorough 
cleaning  of  the  bladder  by  the  evacuator  frequently  leads  to  rapid  improve- 
ment. If,  however,  the  stone  is  large,  the  cystitis  severe,  the  irritabihty  of 
the  bladder  great,  and  more  especially  if  the  patient  be  old  and  the  inflamma- 
tion has  not  yielded  to  the  ordinary  treatment,  lithotomy  will  probably  be  the 
safer  proceeding.  G-reat  hypertrophy  of  the  bladder  with  fasciculation  and 
sacculation  are  disadvantageous  for  lithotrity  owing  to  the  difficulty  of  com- 
pletely removing  the  fragments  with  the  evacuator.  Still  by  thorough  washing 
and  by  repeating  it,  perhaps  in  a  few  days,  the  difficulties  may  be  overcome. 
The  difficulties  in  lithotrity  from  atony  of  the  bladder  have  already  been 
described  (p.  1091).  At  the  present  time  atony  of  the  bladder  is  no  objection 
to  lithotrity.  Stricture  of  the  urethra  under  ordinary  circumstances  offers  no 
great  obstruction  to  lithotrity  (p.  1089).  In  fact,  if  a  staff  can  be  passed  on 
which  lithotomy  could  safely  be  performed,  the  stricture  can  easily  be  stretched 
up  to  the  point  necessary  to  admit  the  lithotrite  and  the  evacuating  catheters. 
Enlargement  of  the  prostate,  unless  very  excessive,  offers  but  little  difficulty  in 
lithotrity  (p.  1088).  Acute  inflammatory  disease,  or  abscess  of  the  prostate, 
necessarily  prevents  the  performance  of  lithotrity. 

In  encysted  calculus  lithotrity  is  obviously  impossible. 

The  condition  of  the  kidneys  merits  special  attention.  If  these  organs  be 
the  seat  of  consecutive  nephritis  (p.  KJOl),  the  danger  of  any  prolonged  opera- 
tion in  the  bladder  is  greatly  increased.  If,  therefore,  the  stone  be  a  large  one, 
and  especially  if  cystitis  also  be  present,  lithotomy  is  probably  the  safer  opera- 
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tion.  If,  however,  the  stone  be  of  only  moderate  size  it  may  more  safely  be 
crushed.  In  lithotrity  the  danger  of  renal  disease  consists  chiefly  in  inter- 
ference with  the  function  of  the  kidneys  following  a  prolonged  operation  ;  in 
lithotomy  this  danger  is  less  in  proportion  as  the  operation  is  shorter,  but 
there  is  an  additional  source  of  danger  in  the  tendency  to  diffuse  inflamma- 
tion of  the  bladder  and  surrounding  tissue  that  always  coexists  w-ith  kidney 
disease. 

Diabetes  is  not  commonly  associated  with  calculus.  I  have,  indeed,  but 
very  rarely  seen  the  two  conditions  combined.  The  only  form  of  calculus  that 
I  have  seen  in  diabetic  patients  has  been  the  uric  acid.  It  is  necessarily  very 
hazardous  to  operate  in  such  cases,  at  least  by  lithotomy.  And  even  if  lithotrity 
be  determined  on,  it  would  be  well  to  defer  the  operation  until  the  glycosuria 
has  been  checked  or  removed,  at  least  for  a  time,  by  proper  treatment. 

I  have  said  nothing  in  this  comparison  between  cutting  and  crushing  of  the 
comparative  painfulness  of  the  two  operations,  as  both  are  in  the  present  day 
done  during  anjesthesia.  The  suQ'ering  during  the  after-treatment,  when  all 
goes  well,  is  about  equal,  while  the  discomfort  is  infinitely  less  in  lithotrity. 

To  sum  up,  therefore,  the  rules  of  practice  may  be  given  as  foUow's  : — 

In  all  ordinary  cases  in  the  adult,  lithotrity  by  Bigelow's  method  at  a  single 
sitting  should  be  the  rule  of  practice  for  stones  up  to  two  inches,  provided 
they  are  not  too  hard  to  be  crushed  by  the  lithotrite. 

When  the  stone  is  above  two  inches  in  diameter,  or  when  a  large  number 
of  small  stones  are  present,  lithotomy  is  usually  preferable. 

Lithotomy  is  required  in  cases  of  extreme  enlargement  of  the  prostate, 
encysted  calculus,  or  large  stone  with  severe  cystitis. 

As  a  general  rule  the  suprapubic  operation  should  be  selected  in  those  cases 
in  which  lithotrity  is  contraindicated  or  impracticable.  When  the  cutting 
operation  is  resorted  to  on  account  of  the  size  of  the  stone,  suprapubic  litho- 
tomy should  always  be  performed.  The  same  may  be  said  of  encysted  calculus 
(p.  1038),  and  great  enlargement  of  the  prostate  ;  in  the  latter  case  the 
Surgeon  may  thus  be  enabled  to  deal  with  the  prostatic  outgrowth  as  well  as 
to  remove  the  calculus  {see  Hypertrophy  of  Prostate).  When  lithotomy  is 
performed  because  of  very  severe  cystitis  the  median  operation  may  be  under- 
taken if  the  stone  is  small,  but  suprapubic  drainage  has  proved  so  satisfactory 
that  this  condition  also  may  be  treated  by  the  high  operation. 

The  Result  of  Operations  for  Stone  will  depend  in  a  great  measure 
upon  the  condition  of  the  bladder,  and  the  character  of  the  stone.  If  the 
bladder  be  healthy,  all  symptoms  will  cease  on  the  removal  of  the  calculus,  and 
the  patient  will  be  restored  to  perfect  health.  This  usually  happens  when  the 
calculus  is  of  the  uric  acid  or  the  oxalate  of  lime  variety,  and  of  renal  origin. 
If,  however,  the  bladder  be  unsound,  irritable,  and  the  urine  alkaline  from  de- 
composition, and  disposed  to  the  deposit  of  phosphatic  matters,  the  calculus 
being  phosphatic,  and  chiefly,  if  not  wholly,  vesical  in  its  origin,  then,  an 
irritable  state  of  bladder  may  be  left,  or  may  speedily  return  after  the  opera- 
tion, which  will  consequently  have  been  productive  of  little,  or  oidy  of 
temporary  benefit. 

Recurrence  of  Calculus  after  Operation. — This  may  take  place  from 
four  distinct  causes: — 1,  in  consequence  of  a  continuance  of  the  constitutional 
condition,  under  the  influence  of  which  the  calculus  was  originally  formed  ; 
2,  from  the  descent  of  a  renal  calculus,  which  has  existed  in  the  kidney  before 
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tl)e  first  operation  :  3,  from  a  fragment  of  calculus  ha^'ing  been  accidentally 
left  in  the  bladder.;  and  4,  from  the  accumulation  of  phosphatic  deposit 
in  the  fundus  of  the  bladder,  or  in  the  line  of  imperfectly  healed  incisions. 

Relapse  from  the  first  cause  is  probably  not  very  common.  When  it  occurs, 
the  recurrent  calculus  is  of  course  of  the  same  composition  as  the  primary  one. 
The  occasional  occurrence  of  relapse  shows  the  necessity  of  continuing  consti- 
tutional treatment  adapted  to  the  particular  diathesis,  after  the  removal  of  the 
calculus  from  the  bladder. 

Recurrence  of  calculus  from  the  descent  of  a  new  stone  from  the  kidney 
is  especially  liable  to  be  met  with  in  those  cases  in  which  the  primary  calculi 
are  multiple  and  small.  In  these  cases,  the  relapse  may  take  place  very 
shortly  after  the  first  operation,  and  will  be  preceded  by  the  usual  symptoms 
of  the  descent  of  a  stone  from  the  kidney. 

Relapse  from  the  retention  of  a  fragment  which  serves  as  the  nucleus  of 
another  stone,  will  undoubtedly  occasionally  occur,  although  its  occurrence  is 
fairly  attributable  to  want  of  due  care  on  the  part  of  the  Surgeon.  It  is  apt 
to  happen  more  frequently  after  lithotrity  than  after  lithotomy,  and  it  is  pro- 
bably to  this  cause  chiefly  that  we  must  refer  the  greater  liabiKty  to  relapse 
after  the  crushing  than  the  cutting  operation.  But  it  may  happen  after 
lithotomy  that  a  fragment  is  left  behind  when  the  stone  has  been  broken, 
during  extraction,  and  the  bladder  not  thoroughly  washed  out.  But  even  in 
this  case,  the  bit  of  stone  will  usually  be  carried  out  of  the  wound  by  the  flow 
of  urine  through  it. 

Recurrence  from  the  formation  of  a  phosphatic  calculus  in  the  bladder,  as 
the  result  of  chronic  cystitis  with  decomposition  of  the  urine,  may  occur  occa- 
sionally after  lithotomy,  but  is  much  more  common  after  lithotrity.  In  these 
cases  a  lithotrite  must  ))e  passed,  and  the  soft  mass  crushed  up  and  washed 
out  with  a  catheter  and  evacuator.  The  patient  must  be  taught  to  wash  his 
own  bladder  out  regularly  every  day  with  a  dilute  acid  solution,  to  which 
some  quinine  may  be  added.  I  once  had  under  my  care  a  patient  eighty  years 
of  age,  on  whom  I  performed  lithotrity  for  a  uric  acid  calculus.  During  the 
next  five  years  I  removed  large  phosphatic  concretions  on  more  than  a  dozen 
occasions.  At  last  the  tendency  to  recurrence  ceased,  and  for  three  years 
before  his  death  no  new  formation  took  place.  On  some  occasions  the  mass 
measured  over  an  inch  and  a  half  in  diameter,  yet  under  auEesthetics  it  was 
broken  up  and  washed  out  with  Bigelow's  apparatus  without  the  slightest 
irritation,  the  patient  usually  returning  to  the  country  on  the  second  day 
after  the  operation. 

Phosphatic  deposit  may  take  place  also  in  the  track  of  a  partially  healed 
lithotomy  wound,  forming  a  crust  on  its  surface.  I  have  known  such  a 
deposit  to  form  in  the  perinasum,  when  the  wound  had  degenerated  into  a 
sinus. 

According  to  C.  "Williams,  the  relapses  in  the  Norwich  Hospital  were  27  in 
1015  operations,  or  1  in  SG,  or  in  Ooo  lithotomies  1  in  33.  Lithotomy 
was  performed  a  second  time  on  24  patients;  a  third  time  on  3;  and  a  fourth 
time  on  1.  Twenty-three  were  cured,  5  died.  All  the  patients  were  males. 
The  registers  of  the  Louisville  Hospital  give  1  relapse  in  116  cases  of  lithotomy  ; 
and  according  to  Civiale  the  return  of  calculus  after  lithotomy  was  in  Bavaria 
1  in  32,  in  Bohemia  1  in  46,  in  Dalmatia  1  in  43,  and  in  France  1  in  74. 

After  lithotrity,  relapse  is  more  common  :  although  it  is  probably  less 
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frequent  now  than  formerly,  and  will  become  less  frequent  as  the  details  of  the 
operation  come  to  be  better  understood  and  more  carefully  practised.  In  the 
practice  of  Civiale  it  occurred  about  once  in  every  tenth  case.  It  still 
occurs  often  enough  to  show  the  necessity  of  the  Surgeon  most  carefully 
examining  the  bladder  before  he  pronounces  the  patient  cured;  and  even  then 
watching  him  for  some  length  of  time,  in  order  to  meet  a  recurrent  calculus 
at  its  first  formation,  and  to  adopt  means  for  its  early  removal.  Lithotrity 
cannot  therefore  be  said  to  be  so  complete  a  cure  in  all  cases  as  lithotomy. 

Not  only  is  recurrence  of  calculus  more  common  after  the  former  than  after 
the  latter  operation,  but  it  occasionally  happens  that  patients  who  have  been 
lithotritized  successful  ly,  and  in  Avhom  no  recurrent  calculus  has  formed, 
continue  to  suffer  for  a  great  length  of  time  afterwards  from  very  distressing 
irritability  of  the  bladder,  which  resists  in  the  most  obstinate  manner  all  the 
ordinary  methods  of  treatment.  This  is  not  the  case  after  lithotomy;  when  a 
patient  once  recovers  his  bladder  usually  regains  its  tone  completely,  and  no 
trace  of  evil  consequences  is  left. 

Treatment. — In  the  event  of  a  secondary  calculus  forming,  whether  after 
lithotomy  or  Mthotrity,  either  method  may  again  be  employed,  according  to 
the  nature  of  the  case.  As  a  rule,  the  bladder  may  be  cleared  of  the 
recurrent  calculus  by  means  of  the  lithotrite.  If  lithotomy  be  j^erformed, 
the  suprapubic  method  is  probably  the  best,  even  though  the  primary  stone 
had  been  removed  fi'om  the  perinseum.  The  scarring  and  altered  relations 
of  the  parts  would  probably  render  a  repetition  of  the  peringeal  operation 
difficult,  and  if  the  rectum  have  become  adherent  to  the  membranous  por- 
tion of  the  urethra  and  the  apex  of  the  prostate,  in  consequence  of  the 
contraction  of  the  old  cicatrix,  the  danger  of  wounding  the  bowel  would 
be  considerable. 

UEETHBAIi  CALCULUS. 

Calculi  are  not  unfrequently  found  impacted  in  the  urethra,  especially  in 
boys.  They  are  most  commonly  formed  in  the  kidney,  whence  they  pass 
into  the  bladder,  and  thence  into  the  urethra,  through  which  they  usually 
escape  ;  but  in  some  instances  they  lodge  in  the  latter  channel,  more 
especially  at  the  bulb  or  in  the  navicular  fossa.  These  calculi  are  commonly 
of  the  uric  acid  or  oxalate  of  lime  varieties  ;  they  are  generally  round,  but  not 
uncommonly  elongated  or  spindle-shaped. 

There  can  be  little  doubt,  however,  that  in  some  more  rare  cases  calculi  may 
be  formed  primarily  in  the  urethra.  They  will  then  be  found  to  be  phosphatic, 
usually  consequent  upon  stricture,  and  perhaps  of  large  size.  In  some  cases 
these  concretions  are  moulded  in  the  prostatic  and  bulbous  portions  of  the 
urethra,  being  elongated,  rounded  at  one  end,  and  pointed  at  the  other.  In 
other  instances,  again,  they  appear  to  be  formed  in  a  pouch  that  lies  to  the 
outside  of  the  urethra,  and  is  connected  with  it  only  by  a  small  aperture. 
I  have  removed  a  stone  of  this  kind  composed  of  triple  phosphate,  weighing 
an  ounce,  and  about  the  size  of  a  Avalnut,  smooth  and  rounded,  from  a  point 
lying  between  the  upper  wall  of  the  urethra  and  the  symphysis  pubis,  in  a 
clergyman  who  had  for  many  years  suffered  from  very  tight  stricture.  One 
of  the  most  remarkable  instances  of  this  kind  is  represented  in  Fig.  895, 
taken  from  a  drawing  in  Carswell's  collection  at  University  College.  The 
stone  here  Mas  of  very  large  size — equal  in  bulk  to  two  horse-chestnuts. 
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Impaction  of  a  Calculus  in  the  Urethra  of  an  Adult  may  be  suspected 
by  the  ditRcnlty  that  is  occasioued  in  micturition,  and  ascertained  by  the  possi- 
bihty  of  feeHn,i>-  the  stone  through  the  walls  of  the  canal,  or  of  detecting  it 
by  introducing  a  sound  into  the  urethra. 

■  Treatment. — In  the  adult,  urethral  calculi  may  be  removed  by  extraction, 
lithotrity,  or  incision.  "When  situated  towards  the  anterior  part  of  the  canal, 
a  urethral  calculus  may  frequently  be  extracted  by  working  it  forwards  between 
the  finger  and  thumb,  the  patient  being  under  chloroform.  Should  this  plan 
not  succeed,  it  may  be  removed  with  a  long  and  very  narrow-bladed  pair  of 
forceps ;  occasionally,  when  it  has  reached  the  navicular  fossa,  it  will  not  pass 
through  the  meatus  unless  this  be  enlarged  with  a  probe-pointed  bistoury..  If 
the  calculus  cannot  be  extracted  in  this  way,  it  should,  if  possible,  be  pushed 
back  into  the  bladder  and  removed  by  lithotrity.  If,  however,  it  be  firmly 
fixed,  an  incision  must  be  made  down  upon  it,  through  the  urethra,  by  which 
it  may  be  removed.  It  is  a  good  rule  not  to  make 
this  incision  in  any  part  of  the  urethra  anterior  to 
the  scrotum  if  it  is  possible  to  avoid  it  ;  for,  in 
conse(|uence  of  the  coverings  of  the  penile  portion 
of  the  urethra  being  very  thin,  the  aperture  will 
probably  not  close,  but  a  fistula  will  be  left. 
When  the  stoue  is  situated  in  the  scrotal  portion 
of  the  urethra,  there  would  be  some  risk  of 
abscess  and  of  urinary  infiltration  if  the  incision 
were  made  through  the  lax  tissues  of  the  scrotum. 
Hence  if,  as  it  sometimes  happens,  the  stone  may 
be  pushed  back  to  the  bulb  or  membranous 
urethra,  but  not  into  the  bladder  without  using  a 
dangerous  amount  of  force,  it  is  better  to  cut 
down  upon  it,  and  extract  it  through  the 
periuiBum  by  an  incision  in  the  mesial  line. 
This  operation  may  readily  be  done  by  passing 
a  staff,  grooved  along  its  convexity,  or  an  ordi- 
nary director,  as  far  as  the  calculus,  and  making 

au  incision  upon  the  end  of  it,  so  as  to  lay  open  the  urethra  ;  the  stalf  is  then 
removed,  and  the  calculus  extracted  by  means  of  a  slender  pair  of  forceps.  A 
catheter  should  next  be  passed  into  the  bladder,  and  retained  there  for  a  few 
days,  in  order  to  lessen  the  tendency  to  the  formation  of  urinary  fistula. 

It  may  happen  that  the  calculus,  impacted  in  the  urethra,  is  only  one  of 
several  ;  others  being  lodged  in  the  bladder.  After  removing  the  calculus 
from  the  urethra,  the  Surgeon  should  pass  a  sound  into  the  bladder,  so  as 
to  ascertain  whether  any  other  concretions  exist  in  that  organ  ;  and  if  so, 
they  should  at  once  be  removed  by  the  median  operation  of  lithotomy,  the 
incision  in  the  membranous  portion  of  the  urethra  being  extended  back- 
wards to  the  prostate.  I  once  saw  Listen  extract  two  vesical  calculi,  after 
having  removed  one  that  had  blocked  up  the  urethra,  by  converting  the 
periuieal  incision  into  that  of  lateral  lithotomy. 

Impaction  of  a  Calculus  in  the  Urethra  of  a  Boy. — In  boys  the 
impaction  of  a  calculus  in  the  urethra  is  almost  the  sole  cause  of  retention 
of  urine.  "When  called,  therefore,  to  a  child  suffering  from  this  condition, 
we  should  always  examine  the  urethra  from  the  periufeum  or  rectum,  and 
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by  the  introduction  of  a  sound.  Relief  may  be  given  in  one  of  two  ways : 
1.  If  the  stone  be  near  the  meatus,  it  may  be  extracted  ;  and,  2,  if  situated 
more  deeplf,  it  may  be  puslied  back  to  the  perinteum,  there  fixed  by  the 
finger,  and  cut  down  upon  in  the  mesial  line.  It  should  not  be  pushed 
back  into  the  bladder  unless  the  Surgeon  is  prepared  to  crush  it  ;  and  as 
in  children  this  operation  requires  special  instruments,  it  can  only  be  ex- 
ceptionally that  such  a  line  of  treatment  would  be  justifiable. 

If  the  stone  is  allowed  to  continue  fixed  in  the  urethra  very  serious  conse- 
quences may  ensue.  If  it  completely  obstructs  the  canal,  the  membranous 
part  of  the  urethra  may  give  way  during  the  violent  efforts  at  micturition,  and 
extravasation  of  urine  will  take  place.  In  other  cases,  if  it  be  irregular  in 
shape,  a  small  quantity  of  water  may  pass.  Under  these  circumstances  there  is 
intense  irritability  of  the  bladder,  the  urine  passing  with  much  pain  every  few 
minutes,  or  constant  dribbling  may  set  in.  The  distended  bladder  can  be 
recognized  above  the  pubes.  The  penis  is  usually  turgid  and  semi-erect. 
Some  purulent  discharge  will  be  observed  about  the  meatus,  and  there  will 
be  some  hard  ill-defined  swelling  in  the  peringeum,  with  much  tenderness 
in  this  region.  The  presence  of  the  stone  may  at  last  cause  ulceration  of 
the  urethra  with  the  formation  of  urinary  abscess  in  the  perinEeum,  followed 
perhaps  by  extravasation  of  urine  into  the  scrotum  and  its  diffusion  beneath 
the  superficial  fascia  in  the  usual  direction,  with  the  ordinary  disastrous 
results  of  inflammation  and  sloughing.  On  passing  a  sound,  no  stone  pro- 
bably will  be  found,  as  this  has  escaped  from  the  urethra,  and  is  lying  in 
a  pouch  in  some  part  of  the  perineum,  and  in  the  midst  of  the  broken-down 
areolar  tissue  and  pus  ;  into  this  cavity  the  sound  will  readily  pass. 

The  Treaimmt  in  these  cases  is  simple.  It  consists  in  introducing  a  grooved 
stafi^,  placing  the  boy  in  the  lithotomy  position,  and  then  freely  incising  the 
mesial  line  of  the  perineum,  so  as  to  open  up  the  urinary  abscess  ;  in  this  the 
stone  may  be  found,  or  it  may  be  so  enveloped  in  the  sloughy  tissues  as  to 
escape  detection ;  perhaps  it  will  escape  through  the  wound  in  a  few  days, 
and  be  found  lying  in  the  bed.  Should  there  be  much  hasmorrhage  a  catheter 
may  be  tied  in  and  the  wound  plugged  with  salicylic  or  iodoform-wool 
secured  by  a  "[""bandage.  If  extravasation  of  urine  have  occurred,  free 
incisions  must  be  made  in  the  usual  way,  and  the  child  be  put  upon  a 
stimulating  diet. 

For  Foreign  Bodies  in  the  Bladder,  see  Vol.  I.,  p.  895. 

CALCULUS  IN   THE  FEMALE. 

Stone  is  of  rare  occurrence  in  women  ;  in  London,  certainly,  it  is  not  often 
met  with.  Thus,  South  states  that,  during  a  period  of  twenty-three  years, 
144  males  were  operated  on  for  stone  at  St.  Thomas's  Hospital,  and  only  2 
females.  In  some  districts,  however,  stone  would  appear  to  be  more  common 
in  women  than  this.  Thus,  according  to  Crosse,  at  the  Norwich  Hospital,  the 
propoi'tion  has  been  about  1  woman  to  19  men.  Civiale  stated,  as  the  result 
of  his  researches,  that  in  the  North  of  Italy,  the  proportion  was  1  to  18  ; 
and  in  France,  about  1  to  22.  At  University  College  Hospital  we  had  not 
had  a  case  of  stone  in  the  female  for  many  years  until  1855,  when  three  came 
under  my  care  in  the  course  of  a  few  months ;  and  since  that  period  many 
have  occurred. 
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Vesical  calculi  in  the  female  are  often  nothing  more  than  phosphatio  in- 
crustations deposited  around  some  foreign  body  that  has,  either  accidentally 
or  from  depraved  motives,  been  passed  up  the  urethra.  In  this  way  hair- 
pins, pieces  of  bougie,  of  catheter,  or  of  pencil,  will  often  be  found  to  form 
the  nucleus  of  the  concretion. 

The  Symptoms  of  stone  in  the  female  closely  resemble  those  that  occur 
in  the  male,  and  its  presence  may  usually  be  easily  detected  by  means  of  a 
short  and  nearly  straight  sound,  or  a  female  catheter.  It  is  often  simulated 
very  closely  by  the  irritation  occasioned  by  a  vascular  urethral  caruncle,  or 
by  an  irritable  bladder.  The  larger  calculi  can  be  felt  from  the  vagina  if 
firm  pressure  be  made  at  the  same  time  above  the  pubes. 

Large  calculi  may  be  met  with  in  very  young  female  children.  I  have 
removed  a  uric  acid  calculus  encrusted  with  phosphates,  measuring  l\  inch 
in  length  by  f  inch  in  breadth,  from  a  little  girl  four  years  old.  The  stone 
was  removed  unbroken,  by  gradual  dilatation  of  the  urethra.  In  the  adult 
they  may  attain  a  very  large  size.  I  have  extracted  one  measuring  8  inches  in 
its  long,  and  6  inches  in  its  short  circumference  from  a  young  woman. 

Calculus  in  the  female  bladder,  if  allowed  to  remain  unrelieved,  will  occasion 
the  same  morbid  conditions  in  the  urinary  organs  as  occur  in  the  male.  The 
stone  may  be  discharged  spontaneously  through  the  urethra — if  of  small  size, 
without  any  bad  results  following  ;  but  if  large,  by  a  process  of  ulceration,  in 
consequence  of  which  permanent  incontinence  of  urine  will  remain.  It  may 
slough  through  into  the  vagina  ;  or  lastly,  it  may  olfer  a  serious  obstacle 
during  parturition  to  the  descent  of  the  foetal  head,  when,  if  it  cannot  be 
pushed  aside  to  be  dealt  with  afterwards,  it  must  be  cut  out,  or  craniotomy 
must  be  performed. 

Treatment. — A  stone  may  be  extracted  from  the  female  bladder  by  one  of  three 
methods  :  1,  by  Dilatation  of  the  Urethra  ;  2,  by  Lithotrity  ;  3,  by  Lithotomy. 
These  different  operations  cannot  be  employed  indiscriminately,  but  each  one 
is  more  especially  adapted  to  certain  kinds  of  calculus. 

1.  Dilatation  of  the  Urethra  is  the  simplest  method  and  is  available  for 
the  removal  of  small  stones.  The  dilatation  may  best  be  performed  with 
Hegar's  uterine  dilators.  In  this  way  the  canal  can,  in  the  adult,  easily  be 
dilated  sufficiently  to  allow  the  introduction  of  the  index  finger  and  the 
extraction  with  forceps  of  a  stone  eight  or  ten  lines  in  diameter,  without  any 
evil  results.  In  the  removal  of  moderate-sized  calculi,  however,  the  great 
objection  to  the  operation  is  the  liability  to  incontinence  of  urine  resulting 
from  it.  This  is  not  by  any  means  necessarily  complete  ;  but  a  weakened 
state  of  the  bladder  results,  so  that  the  patient  cannot  hold  her  urine  for  more 
than  an  hour  or  two  at  the  most. 

2.  Lithotrity  should  as  a  general  rule  be  practised  in  cases  in  which  the 
stone  is  of  moderate  size,  but  too  large  to  be  removed  whole  through  the  dilated 
urethra.  The  operation  requires  to  be  practised  on  the  same  principles  as  in 
the  male,  but  differs  in  certain  details.  The  chief  obstacle  consists  in  the 
difficulty  with  which  the  bladder  retains  urine  or  water  that  is  injected  into 
it.  In  consequence  of  this  there  may  not  only  be  great  difficulty  in  seizing 
the  stone,  the  bladder  collapsing  and  falling  into  folds  around  it,  but  also 
danger  of  injuring  the  mucous  membrane  with  the  lithotrite.  In  order  to 
cause  the  bladder  to  retain  the  necessary  quantity  of  urine,  the  pelvis  must  be 
well  tilted  up,  and  the  urethra  compressed  against  the  lithotrite  by  the 
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fingers  of  an  assistant.  It  is  well  not  to  dilate  the  urethra  before  the  intro- 
duction of  the  instrument,  as  this  difficulty  is  thereby  increased. 

The  ordinary  male  lithotrite  is  not  a  very  convenient  instrument  to  use  in 
the  female  bladder,  the  handle  being  awkwardly  long.  This  is  especially  the 
case  in  female  children.  Hence  I  have  found  it  convenient  to  have  a  shorter 
instrument  constructed,  with  which  it  is  far  more  easy  to  work  in  the  female 
bladder.  The  stone  should  be  completely  pulverized,  as  in  the  male,  and  the 
fragments  removed  in  the  same  way  with  an  evacuator  and  large  catheter. 
This  plan  is  much  better  than  that  sometimes  recommended  of  dilating  the 
urethra  and  extracting  the  pieces  with  forceps,  as  in  this  proceeding  the  sharp 
fragments  are  very  likely  to  lacerate  the  mucous  membrane.  The  whole  stone 
must  be  removed  at  one  sitting. 

For  all  calculi  in  the  female  bladder,  except  those  of  the  very  largest  size, 
this  operation  is  the  most  apislicable.  I  have  in  this  way  crushed  and  ex- 
tracted at  one  sitting,  from  the  bladder  of  a  lady  about  50  years  of  age,  a 
phosphatic  calculus  fully  as  large  as  a  hen's  egg.  Lithotrity  may  be  had 
recourse  to  at  all  ages,  in  the  very  young  as  well  as  the  old.  I  have  crushed 
and  successfully  removed  a  large  calculus  from  a  child  three  and  a  half  years 
of  age,  the  youngest  patient  on  whom  I  have  operated  by  this  method. 
Although  the  urethra  of  so  young  a  female  child  cannot,  without  danger  of 
incontinence,  be  much  dilated,  yet  it  may  safely  and  easily  be  enlarged 
sufficiently  to  admit  a  moderate-sized  lithotrite. 

3.  Lithotomy  should  as  a  general  rule  be  reserved  for  cases  in  which  the 
calculus  is  of  large  size,  or  has  formed  around  a  foreign  body,  or  in  which 
very  severe  cystitis  exists.  The  bladder  may  be  opened  above  the  pubes  or 
through  the  anterior  vaginal  wall.  The  former  operation  is  to  be  preferred, 
especially  if,  as  is  usually  the  case,  the  stone  is  large,  or  if  cystitis  is  present. 
The  vaginal  operation  is  very  easy,  but  is  open  to  the  objection  of  possibly 
leaving  a  permanent  urinary  fistula — a  danger,  however,  which  is  probably 
not  great  if  the  lips  of  the  incision  have  not  been  bruised  by  the  forceps  or  by 
the  extraction  of  the  stone. 

Suprapubic  LitholomTj  in  women  differs  in  no  very  material  respect  from  the 
same  procedure  in  men ;  except  that  it  requires  additional  care  in  consequence 
of  the  difficulty  there  is  in  causing  the  female  bladder  to  retain  enough  urine 
or  water  to  make  the  viscus  rise  sufficiently  above  the  pubes.  The  extraction 
of  the  stone  is  easy,  as  it  can  be  raised  into  the  grasp  of  the  forceps  by  being 
pushed  up  from  the  vagina. 

Vaginal  LitJiotomy  is  performed  as  follows  :  A  short  straight  grooved  staff 
is  passed  into  the  bladder  and  pressed  doAvnwards  against  the  vesico-vaginal 
septum.  A  scalpel  is  then  pushed  through  the  anterior  wall  of  the  vagina  and 
inferior  fundus  of  the  bladder  into  the  groove  in  the  staff,  which  it  is  made  to 
enter  just  behind  the  neck  of  the  bladder.  The  incision  is  continued  back- 
wards for  1|  inch,  and  through  the  opening  the  forceps  is  passed  and  the 
stone  extracted.  Unless  there  be  severe  cystitis  the  incision  may  be  closed 
with  silver  wire  sutures,  after  thoroughly  washing  out  the  bladder  with  boric 
acid  lotion. 

Vaginal  lithotomy  may,  in  some  cases,  be  the  only  alternative.  I  extracted, 
by  this  operation,  a  calculus  measuring  eight  inches  by  six  in  circumference, 
from  the  bladder  of  a  woman  twenty-three  years  of  age,  who  had  suffered  from 
symptoms  of  stone  from  childhood.   The  stone  by  its  size  offered  so  serious  an 
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obstacle  to  the  descent  of  the  foetal  head  during  parturition,  that  craniotomy 
had  been  rendered  necessary  ;  the  anterior  vaginal  wall  had  been  a  good  deal 
bruised,  and  I  feared  that  sloughing  of  it  might  take  place  ;  hence  I  extracted 
the  stone  by  the  vaginal  method. 

Lithotomy  is  not  so  dangerous  an  operatioa  iu  the  female  as  in  the  male  ; 
yet  death  occasionally  occurs,  especially  io  feeble  children,  from  cystitis  and 
peritonitis,  more  particularly  if  the  extraction  of  the  stone  have  been  tediou5 
and  difficult,  the  bladder  being  much  manipulated. 
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DISEASES  OF  THE  BLADDER. 

CONGENITAL  MALFORMATION. 

Extroversion  of  the  Bladder,  consistino-  in  an  absence  of  the  anterior 
wall  of  the  organ,  with  deficiency  in  the  corresponding  part  of  the  abdominal 
parietes,  is  a  congenital  malformation  occasionally  met  with.  It  may  occur  in 
either  sex,  but  is  more  common  in  males. 

This  condition  consists  in  an  arrest  of  development,  in  consequence  of 
which  the  anterior  part  of  the  pelvic  girdle  is  deficient,  the  bodies  of  the 
pubic  bones  being  imperfectly  developed  and  the  symphysis  absent.  The 
recti  muscles  separate  at  their  lowest  part,  and  pass  obliquely  outwards  to  be 
inserted  into  the  lateral  abutments  of  the  pubic  bones.  A  triangular  space  is 
thus  left,  which  is  filled  up  by  the  posterior  wall  of  the  bladder,  which  is  con- 
tinuous with  the  common  integuments,  the  anterior  wall  being  absent.  The 
cleft  commonly  extends  up  to  the  spot  at  which  the  umbilical  cord  enters,  so 
that  the  umbilicus  is  wanting.  The  postei'ior  wall  of  the  bladder,  being 
pushed  forwards  by  the  pressure  of  the  abdominal  viscera  behind,  forms  a 
prominent  mass,  the  surface  of  which  is  composed  of  red,  vascular  mucous 
membrane  ;  at  its  lowest  part  the  orifices  of  the  ureters  will  be  seen  discharg- 
ing urine  in  constant  drops.  For  a  full  description  of  the  mechanism  of  the 
passage  of  the  urine  in  this  malformation,  I  would  refer  to  a  case  which  fell 
under  my  notice,  and  in  which  I  made  a  number  of  experiments  on  the  rapidity 
of  the  passage  of  foreign  matters  through  the  kidneys  ;  it  is  reported  in  the 
Medical  Gcmtfe  of  1845. 

The  penis  is  cleft  along  its  dorsal  aspect,  exposing  the  floor  of  the  urethra, 
forming  the  condition  known  as  epispadias. 

The  scrotum  is  imperfectly  developed,  and  the  testicles  usually  do  not  enter 
it,  but  remain  in  the  inguinal  canals  or  just  outside  the  external  abdominal 
rings. 

This  malformation  is  of  a  most  distressing  kind.  The  exposed  mucous 
membrane  of  the  bladder  becomes  inflamed  and  irritated,  and  the  constant 
soaking  of  the  clothes  with  decomposing  urine  renders  the  patient  an  annoy- 
ance to  himself  and  to  all  around  him.  Death  may  result  from  extension  of 
inflammation  up  the  ureters  to  the  kidneys. 

Treatment. — Up  to  a  comparatively  recent  period  the  only  treatment  for 
ectopia  vesicas  consisted  in  the  apphcation  of  a  properly  constructed  instru- 
ment to  collect  the  urine.  A  hollow  shield  is  strapped  over  the  part,  and  is 
connected  by  means  of  a  tube  with  an  india-rubber  bottle,  which  is  attached 
along  the  inside  of  the  thigh.  Of  late  years,  however,  operations  have  been 
devised  and  practised  with  the  view  of  covering  in  the  exposed  surface  of  the 
bladder,  so  as  to  prevent  the  pain  and  irritation  arising  from  contact  of  the 
clothes  with  it,  and,  by  giving  a  proper  conduit  to  the  urine,  to  which  an 
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apparatus  can  be  applied,  to  save  the  patient  all  the  annoyance  of  constant 
dribbling. 

The  first  operation  for  the  remedy  of  this  malformation  that  was  success- 
fully performed  was  done,  in  1859,  by  Ayres  of  New  York,  in  the  case 
of  a  woman  aged  28.  The  operation  consisted  in  turning  down  a  long  flap 
of  skin  from  the  abdominal  wall  above  the  exposed  bladder,  so  that  the 
cuticular  surface  of  the  flap  was  next  the  exposed  mucous  membrane.  Lateral 
flaps  were  then  dissected  up  from  the  abdominal  wall  on  either  side,  and  by 
sliding  these  inwards  and  uniting  them  with  sutures  in  the  middle  line  the 
raw  surface  of  the  first  flap  was  completely  covered.  Three  weeks  later  a 
covering  for  the  vulva  was  fashioned  by  dissecting  up  the  integuments  cover- 
ing the  pubic  bones  on  each  side,  and  uniting  them  to  each  other  in  the 
middle  line  and  to  the  lower  border  of  the  reversed  flap. 

Ayres  was  soon  followed  by  Pancoast  of  Philadelphia,  and  subsequently  by 
Holmes  and  Wood  of  London.  The  principle  of  their  operations  is  essentially 
the  same  as  that  practised  by  Ayres,  viz.,  that  of  raising  flaps  from  the  abdo- 
minal wall,  and  covering  in  the  bladder  by  turning  the  cuticular  surface  of 
these  flaps  towards  it.  But  the  details  of  the  operations  differ  chiefly  in  this, 
that  the  flaps  have  been  taken  from  the  groins  and  lateral  aspects  of  the 
abdominal  wall,  with  their  bases  downwards,  so  that  they  might  be  nourished 
by  the  superficial  branches  of  the  femoral  artery. 

Wood's  Operation. — -A  flap  composed  of  the  skin  and  areolar  tissue  of  the 
abdominal  walls  above  the  extroverted  bladder  is  first  dissected  up.  This  flap 
is  somewhat  square  in  shape  ;  its  base  should  correspond  in  width  with  the 
exposed  mucous  membrane.  Its  length  should  be  sufficient  to  cover  the  whole 
of  the  latter.  The  flap  is  turned  down  with  its  skin-surface  towards  the 
bladder.  Then  a  "  pyriform  flap,"  the  base  of  which  is  about  equal  in  width 
to  the  length  of  the  "  umbilical  flap,"  is  dissected  up  from  each  groin,  the 
base  of  the  flap  being  "  directed  towards  the  scrotum  and  thigh  "  (Fig.  806). 
These  two  flaps  are  brought  together  so  as  to  meet  in  the  median  line,  and  to 
cover  in  the  umbilical  flap,  the  raw  surfaces  of  the  two  groin-flaps  being  in 
contact  with  the  raw  surface  of  the  reversed  umbilical  flap.  The  flaps  are  then 
secured  in  position  by  hare-lip  pins,  each  pin  l)eing  passed  so  as  to  transfix 
both  the  groin  flaps  and  a  fold  of  the  umbilical  flap  beneath,  holding  the  three 
firmly  together  (Fig.  897).  No  sutures  are  required  in  the  flaps.  The  edges 
of  the  wounds  left  in  the  places  from  which  the  flaps  have  been  raised  are 
then  brought  together  by  hare-lip  pins  and  wire  sutures  (Fig.  897),  and  broad 
strips  of  strapping  placed  across  so  as  to  support  the  flaps  and  to  remove  as 
far  as  possible  any  tension  from  them.  The  patient  must  be  kept  in  bed  in  a 
sitting  posture,  with  the  knees  drawn  up. 

If  the  operation  be  successful,  all  the  pins  and  sutures  may  be  removed  by 
about  the  sixth  or  eighth  day,  and  cicatrization  will  probably  be  complete 
before  the  end  of  a  month  ;  the  exposed  surface  of  the  bladder  being  com- 
pletely covered  in,  leaving  only  a  small  opening  about  the  root  of  the  fissured 
penis,  to  which  an  apparatus  may  readily  be  adapted  to  catch  the  urine.  If 
the  umbilical  flap  be  not  of  sufficient  length,  very  troublesome  fistulse  are  apt 
to  be  left  at  its  angles,  requiring  further  plastic  operations  for  their  cure. 
Experience  has  shown  that,  if  the  operation  be  left  at  this  stage,  the  benefit  is 
not  permanent.  The  contraction  of  the  cicatrices,  and  the  constant  tendency 
to  protrusion  of  the  mucous  membrane  of  the  bladder  from  beneath  the  new 
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covering  at  the  opening  left  at  the  root  of  the  penis  (Fig.  BtK!),  lead  to  a  gradual 
increase  in  the  size  of  the  opening  and  a  partial  return  of  the  symptoms.  To 
prevent  this,  the  fissured  penis  may  be  covered  in  by  the  following  method. 
The  whole  front  of  the  scrotum,  including  the  dartos,  is  raised  so  as  to  form 
a  bridge  of  skin  connected  with  the  groin  at  each  side.  This  is  lifted  over  the 
penis,  and  placed  upon  a  raw  surface  prepared  by  turning  down  a  collar  or  flap 
from  the  lower  arched  border  of  the  new  bladder-covering  and  from  the  sides 
of  the  urethra  and  penis  as  far  forwards  as  the  glans.  A  continuous  wire 
suture  is  applied  to  keep  the  flaps  in  place  ;  and  the  transplanted  scrotal 


Fig.  S96. — Wood's  Operation  for  Extiovevted  Fig.  897. — Wood's  Operation  :  Flaps  applied. 

Bladder.    Outline  of  Ir.cisions. 


Fig.  808.  Fig.  SOP. 

Wood's  Operation  by  Lateral  Reverseil  Flaps.    (After  Wood.) 


structures  are  united  to  the  border  of  the  bladder-covering  by  a  line  of  in- 
terrupted sutures.  The  scrotal  wound  is  readily  closed  by  wire  sutures.  By 
this  means  a  sort  of  urethra  is  formed,  containing  the  muscular  tissue  of  the 
dartos  in  its  roof,  which  may  even  give  it  a  slight  power  of  contraction,  so  as 
to  enable  the  new  l)ladder  to  contain  small  quantities  of  urine.  The  second 
stage  of  the  operation  is  often  somewhat  interfered  with  by  erections  of  the 
penis.  These  are  best  controlled  by  ice-bags.  The  knees  should  be  drawn  up 
so  as  to  relieve  tension,  e-specially  in  the  first  stage  of  the  operation.  After 
the  cure  is  complete,  the  patient  is  often  troubled  by  the  growth  of  hair  from 
the  under  surface  of  the  umbilical  flap,  and  the  accumulation  of  phosphates 
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upon  the  hairs  and  in  the  angles  of  the  new  bladder.  This  is  best  relieved  by 
extracting  the  hairs  with  a  pair  of  forceps,  and  by  using  weak  acid  injections 
to  remove  the  accumulation  of  phosphates. 

Other  methods  have  been  devised  in  which  the  flaps  by  which  the  exposed 
bladder  is  covered  are  so  disposed  that  the  subcutaneous  surface  is  directed 
backwards  towards  the  vesical  mucous  membrane.  This  plan  has  been 
successfully  adopted  by  Thiersch,  who  covers  in  the  upper  and  lower  halves  of 
the  exposed  bladder  in  separate  stages  by  the  use  of  two  large  lateral  flaps. 
The  flap  for  the  lower  half  of  the  bladder  is  raised  by  vertical  incisions,  but 
both  ends  are  left  undivided  until  the  deep  surface  of  the  flap  has  gi'anulated, 
when  the  upper  attachment  of  the  broad  bridge  of  skin  is  cut  across  and  the 
flap  is  turned  across  the  lower  part  of  the  bladder,  and  adjusted  with  sutures 
to  the  freshened  edges.  Subsequently  a  similar  strip  of  skin  is  raised  from  the 
abdominal  wall  on  the  other  side  of  the  bladder  but  at  a  higher  level,  and 
after  granulation  is  well  established,  it  is  separated  at  its  upper  end  and 
adjusted  across  the  upper  part  of  the  bladder.  The  operation  is  completed 
by  freshening  the  contiguous  edges  of  the  two  flaps  and  uniting  them  with 
sutures,  similarly  uniting  the  upper  border  of  the  superior  flap  and  the  margin 
of  skin  at  the  upper  border  of  the  bladder,  and  treating  the  epispadias  by  the 
method  described  at  p.  1217.  In  all  operations  in  which  granulating  flaps  are 
used,  great  care  must  be  taken  to  cut  them  of  sufficient  size  to  allow  for 
considerable  shrinkage. 

W.  Anderson  has  successfully  modified  Thiersch's  operation  in  two  im- 
portant respects.  He  first  dissected  away  the  upper  half  of  the  vesical 
mucous  membrane  and  covered  in  the  resulting  raw  surface  by  two  lateral 
flaps  united  to  each  other  in  the  middle  line  by  sutures.  Subsequently  the 
remaining  lower  part  of  the  exposed  bladder  was  covered  by  two  lateral  flaps 
raised  chiefly  from  the  front  of  the  thighs,  and  allowed  to  cicatrize  thoroughly 
on  their  deep  surface  before  they  were  adjusted  in  position. 

The  only  other  method  which  needs  special  mention  is  that  which  has  been 
suggested  and  practised  by  Trendelenburg  of  Bonn,  and  was  first  performed 
in  this  country  by  Makins.  Trendelenburg's  Operation  has  for  its  object 
the  approximation  of  the  separated  pubic  bones  whereby  the  subsequent 
closure  of  the  defect  is  facilitated,  and  this  object  is  accomplished  by  a  free 
division  of  the  ligamentous  structures  of  the  sacro-iliac  articulation  on  each 
side.  The  operation  is  performed  as  follows  :  The  child  is  turned  on  to  its 
face,  and  each  sacro-iliac  joint  is  opened  by  a  vertical  incision  over  it,  freely 
dividing  the  posterior  ligament.  Trendelenburg  states  that  the  left  index  finger 
introduced  into  the  rectum  will  help  to  indicate  the  position  of  the  incisions. 

By  firm  pressure  on  the  sides  of  the  pelvis  it  is  now  possiljle  to  bring 
the  separated  }>ubic  bones  nearly  or  quite  into  contact.  The  incisions  are 
sutured,  drained,  and  dressed  antiseptically,  every  care  being  taken  to  prevent 
their  becoming  subsequently  soiled  by  the  urine.  The  approximation  of 
the  two  halves  of  the  pelvis  is  maintained  by  a  pelvic  girdle,  the  ends  of 
which  are  split  and  crossed  in  front  and  attaclied  to  weights  hanging  over 
the  sides  of  the  cot.  The  second  part  of  the  operation  is  peiformed  after 
an  interval  of  a  month  or  six  weeks.  The  exposed  bladder,  which  is  con- 
siderably narrowed  and  depressed  as  the  result  of  the  previous  operation,  is 
covered  by  making  an  incision  on  each  side  at  the  junction  of  skin  and 
mucous  membrane,  and  continuing  each  upwards  to  meet  at  a  point  above 
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the  bladder.  The  skin  is  dissected  up  for  a  short  distance  around,  and  the 
edges  are  drawn  across  the  bladder  and  united  with  sutures  in  the  middle 
line.  Trendelenburg  and  Thiersch  have  obtained  satisfactory  results  by  this 
method ;  in  Makins's  case  the  second  part  of  the  operation  was  followed 
by  sloughing,  but  in  the  end  a  fairly  satisfactory  result  was  obtained  by 
the  use  of  flaps.  The  operation  does  not  appear  to  have  been  followed  by 
any  ^^eakening  of  the  pelvis  or  interference  with  the  walking  power,  and  it 
certainly  seems  worthy  of  further  trial  in  these  distressing  cases.  It  is  avail- 
able only  in  young  children. 

THE    USE    OP    THE  CYSTOSCOPE. 

Before  proceeding  to  consider  the  more  important  affections  of  the  urinary 
bladder,  it  will  be  convenient  to  describe  briefly  the  method  employed  in  the 
examination  of  the  interior  of  the  bladder  by  means  of  electric  illumination. 
This  method  of  examination  was  first  carried  out  by  Nitze  of  Berlin  in  1879, 
and  since  then  its  practical  utility  has  been  demonstrated,  amongst  others,  by 
Hurry  Fenwick  in  this  country  and  by  Meyer  in  New  York. 

The  Cystoscope,  in  the  improved  form  constructed  by  Leiter  of  Vienna, 
has  the  form  of  a  hollow  sound,  with  a  short  angular  beak.  The  latter 
contains  the  electric  lamp,  which  is  exposed  through  a  small  window 
closed  by  a  pane  of  rock-crystal.  The  rays  of  light  from  the  illuminated 
object  enter  a  window  in  the  angle  formed  by  the  beak  and  stem  of  the  instru- 
ment ;  they  are  here  refracted  by  a  prism,  and,  after  passing  through  a  series 
of  lenses  in  the  hollow  stem,  by  which  the  size  of  the  object  is  magnified,  they 
enter  the  observer's  eye,  which  is  applied  to  the  expanded  ocular  end  of  the 
instrument.  For  ordinary  purposes  the  light  and  window  are  placed  in  the 
concavity  of  the  instrument,  but  for  examining  the  lower  part  of  the  bladder 
an  instrument  having  the  light  and  window  on  the  convexity  may  be  more 
convenient. 

The  bladder  having  been  washed  out  and  injected  with  at  least  four  ounces 
of  clear  fluid,  the  cystoscope  is  passed  in  the  same  way  as  an  ordinary  sound. 
In  health  the  mucous  membrane  of  the  bladder  looks  "  very  like  the  retina  as 
seen  through  the  ophthalmoscope." 

The  chief  use  of  the  cystoscope  is  as  a  means  of  examination  in  obscure 
urinary  cases  in  which  all  other  methods  have  failed  to  detect  the  nature  of 
the  disease.  By  its  use  the  necessity  of  an  exploratory  operation  may  be 
avoided.  It  has  been  found  of  the  greatest  value  in  certain  cases  of  painless 
htematuria,  in  which  the  vesical  or  renal  origin  of  the  blood  has  been 
doubtful.  Among  the  conditions  in  which  it  may  enable  the  Surgeon  to 
make  a  diagnosis  ai'e  certain  forms  of  ulceration  of  the  bladder  ;  calculi 
which  have  not  been  detected  with  the  sound  in  consequence  of  their  being 
encysted,  hidden  in  a  pouch  behind  the  prostate,  or  between  folds  of  mucous 
membrane  ;  tumours  of  the  bladder  ;  enlargements  of  the  prostate  ;  and  sus- 
pected presence  of  a  foreign  body.  Blood  has  been  observed  escaping  from 
one  ureter,  and  by  observing  the  condition  of  the  ureteral  orifice,  and  the 
character  of  the  jets  of  urine  escaping  from  it,  information  has  in  some  cases 
been  gained  as  to  the  condition  of  the  corresponding  kidney. 

The  view  of  the  bladder  may  quickly  be  obscured  if  the  fluid  in  it  becomes 
turbid  or  blood-stained. 
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There  can  be  no  doubt  that  cystoscopic  examination  is  valuable  as  a  last 
resource  in  many  obscure  cases.  The  passage  of  the  instrument,  followed, 
perhaps,  by  a  somewhat  prolonged  investigation,  must  not  be  regarded  as 
altogether  free  from  danger,  especially  in  the  presence  of  renal  disease. 
Damage  to  the  mucous  membrane  by  the  heated  beak  of  the  instrument  is 
an  avoidable  accideut. 

Considerable  practice  is  required  before  the  Surgeon  acquires  sufficient  skill 
in  the  use  of  the  instrument  to  enable  him  to  feel  confident  of  what  he 
sees  and  to  plan  his  subsequent  treatment  accordingly. 

For  the  visual  examination  of  the  interior  of  the  female  bladder  the 
simple  cystoscope  devised  by  Kelly  of  Baltimore  will  be  found  useful.  It 
consists  of  a  silver-plated  cylindrical  speculum,  the  ocular  end  of  which  is 
expanded  and  provided  with  a  handle.  For  the  first  examination  at  least  an 
ana3sthetic  should  be  administered,  and  as  a  rule  the  patient  may  be  placed  on 
the  back,  with  the  pelvis  well  raised.  The  urethra  is  dilated  with  Hegar's 
uterine  dilators,  and  the  cystoscope,  fitted  with  a  bullet-ended  stylet,  is  intro- 
duced.   For  purposes  of  illumination  direct  sunlight  is  the  most  satisfactory. 

With  this  instrument  ulcers  and  other  morbid  conditions  can  be  seen,  and 
even  treated.  The  orifices  of  the  ureters  may  readily  be  examined,  and 
special  ui'eteral  catheters  may  be  introduced  into  them. 

CYSTITIS. 

Acute  Cystitis  is  of  frequent  occui'rence,  and  arises  from  many  different 
causes.  In  many  instances  it  is  met  with  merely  as  a  complication  of  some 
serious  disease  of  the  bladder,  such  as  calculus  or  tumour. 

Causes. — Acute  cystitis  may  result  from  various  forms  of  injury,  such  as 
occur  during  operations  on  the  bladder  or  during  parturition,  or  from  the 
irritation  caused  by  fragments  of  a  broken  calculus  or  by  other  foreign  bodies 
lodged  in  its  interior.  The  best  example  of  cystitis  resulting  from  the  pre- 
sence of  a  chemical  irritant  in  the  urine  is  that  following  the  external  or 
internal  administration  of  cautharides.  A  mild  form  is  described  as  being 
sometimes  produced  by  partaking  to  excess  of  sour  wine  or  new  beer.  To 
the  same  category  probably  belong  at  least  some  of  the  cases  in  which  mild 
symptoms  of  cystitis  occur  in  children  who  habitually  pass  urine  which  is 
highly  acid  or  loaded  with  phosphates. 

Septic  cystitis  includes  a  large  proportion  of  the  cases  of  acute  inflammation 
of  the  bladder  which  are  met  with  in  practice.  It  results  from  simple  putre- 
factive changes  occurring  in  the  bladder  as  a  consequence  of  the  introductioxi 
of  septic  micro-organisms  from  without.  As  predisposing  causes  of  septic 
cystitis  the  presence  of  retained  urine  in  the  bladder  and  chronic  congestion 
or  inflammation  of  the  mucous  membrane  are  most  important.  The  intro- 
duction of  septic  matter  is  most  commonly  brought  about  by  the  use  of  an  im- 
perfectly cleaned  catheter  ;  but  independently  of  this  it  seems  probable  that 
infection  may  occur  along  the  urethral  canal,  especially  when  the  latter  is 
imperfectly  closed  and  filled  with  adherent  mucus.  Such  conditions  are  doubt- 
less sometimes  present,  more  particularly  when  the  bladder  is  completely 
paralysed  as  the  result  of  injury  of  the  spinal  coi'd.  In  the  female  the 
entrance  of  septic  matter  along  the  short  urethral  canal  is  the  most  probable 
explanation  of  the  frequency  of  cystitis  without  obvious  cause  in  that  sex. 
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In  rare  instances  severe  cystitis  results  from  the  bursting  of  a  neighbouring 
abscess  into  the  viscus  ;  such  a  cause  is  occasionally  met  with  in  the  female  as 
the  result  of  a  pelvic  abscess  or  pyo-salpinx.  A  severe  form  of  septic  cystitis 
may  occur  in  females  as  a  complication  of  retroversion  of  the  gravid  uterus. 
It  is  due  to  retention  of  urine,  with  dribbling  from  the  over-full  bladder  ;  it 
may  end  in  sloughing  of  the  bladder  wall,  and  is  apt  to  assume  the  mem- 
branous form  described  below.  The  most  common  example  of  a  true  infective 
cystitis  is  that  which  occurs  as  a  complication  of  gonorrhoea. 

Goxd  is  commonly  looked  upon  as  a  cause  of  cystitis,  but  its  exact  relation 
to  the  disease  is  little  understood. 

Lastly,  acute  cystitis  may  occur  without  auy  obvious  cause  ;  it  is  then 
usually  attributed  to  exposure  to  cold,  but  it  is  doubtful  whether  this  is  ever  the 
sole  cause  of  the  inflammation,  except  perhaps  in  gouty  subjects. 

The  Symptoms  of  acute  cystitis  consist  not  only  in  local  pain  and  weight 
in  the  hypogastric  and  iliac  regions,  with  tenderness  on  pressure  in  these 
situations,  and  a  good  deal  of  constitutional  irritation  ;  but  in  the  existence  of 
extreme  irritability  about  the  bladder.  As  soon  as  a  few  drops  of  urine 
collect,  they  excite  so  much  irritation  that  they  cannot  be  retained,  and  are 
expelled  by  a  kind  of  spasmodic  or  convulsive  effort,  constituting  strangury, 
often  accompanied  by  a  good  deal  of  tenesmus  and  great  suffering.  The 
urine  will  be  found  to  be  high-coloured,  mixed  with  more  or  less  mucus  or  pus, 
and  often  tinged  with  blood.  The  constitutional  disturbance  varies  greatly  ; 
in  the  more  severe  septic  and  infective  forms  there  may  be  considerable  eleva- 
tion of  temperature,  sometimes  with  rigors. 

Pathological  Changes. — The  mucous  membrane  is  swollen  and  reddened, 
these  changes  being  most  marked  on  the  summits  of  the  rugae.  The  mem- 
brane is  often  covered  With  a  layer  of  mucus,  pus,  and  phosphates.  In  some 
forms  of  septic  cystitis  with  foul  urine  the  surface  of  the  bladder  is  lined  by  a 
thick  membranous  layer  of  inflammatory  exudation  and  altered  epithelium. 
This  condition,  to  which  the  name  "  membranous  "  or  "  diphtheritic  "  cystitis 
has  been  applied,  is  most  commonly  met  with  in  females,  and  in  rare  instances 
the  false  membj-ane  has  been  passed  by  the  urethra,  forming  a  complete  cast 
of  the  bladder.  As  a  very  rare  result  of  acute  cystitis  the  mucous  membrane 
may  slough  over  considerable  areas,  and  separate  in  the  form  of  shreddy 
masses,  exposing  the  muscular  tissue. 

The  presence  of  micro-organisms  in  the  bladder  can  almost  always  be 
demonstrated  in  cases  of  acute  cystitis.  In  8  cases  of  puerperal  cystitis  Bumm 
found  a  diplococcus,  resembling,  but  not  apparently  identical  with,  the 
gonococcus.  The  ordinary  micro-organisms  of  suppuration  are  sometimes  met 
with,  and  in  a  considerable  number  of  cases  the  bacterium  coli  commune  has 
been  demonstrated. 

Termination. — An  acute  attack  of  cystitis  usually  terminates  in  the  chronic 
form  of  the  disease,  and  thus  gradually  undergoes  resolution.  Occasionally, 
however,  it  terminates  fatally  ;  and  when  this  is  the  case,  the  urine  becomes 
excessively  foul,  and  death  takes  place  from  septicsemia,  suppurating  kidney, 
or  more  rarely  from  peritonitis.  The  temperature,  which  at  first  may  have  been 
elevated,  gradually  falls,  the  tongue  becomes  brown  and  dry,  the  pulse  rapid 
and  weak,  and  the  patient  sinks  into  a  drowsy  semi-comatose  state  before  death. 

Should  sloughing  of  the  mucous  membrane  occur,  collections  of  pus  may 
form  in  the  substance  of  the  wall  of  the  bladder,  and  not  unfrequently  the 
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peritoneuin  is  implicated,  and  diffuse  peritonitis  set  up.  OocasioQally  perfora- 
tion occurs,  with  infiltration  of  urine  in  the  deep  areolar  tissue  of  the  pelvis. 
Very  commonly  the  mischief  extends  to  the  ureters  and  kidneys. 

Treatment. — The  first  step  in  the  treatment  is,  if  possible,  to  render  the 
urine  less  irritating  by  diluting  it  by  the  free  administration  of  barley-water  or 
mucilaginous  drinks,  and  by  giving  liquor  potass*  or  bicarbonate  of  potassium 
in  doses  sufficient  to  neutralize  it.  The  patient  must  be  confined  to  bed,  and 
hot  fomentations  or  poultices  applied  over  the  lower  part  of  the  belly.  Long- 
continued  hot  hip-baths  usually  give  great  relief.  To  these  means  may  be 
added  the  administration  of  hyoscyamus  in  full  doses  and  morphia  sup- 
positories. No  specific  medicines  are  of  any  use.  No  instruments  should  be 
used  during  acute  cystitis  if  they  can  possibly  be  avoided  ;  but  should  the 
urine  become  foul,  an  attempt  may  be  made  to  wash  out  the  bladder,  as  the 
mechanical  irritation  of  the  catheter  is  a  lesser  evil  than  an  accumulation  of 
putrid  mucus  and  urine.  If  it  be  necessary  to  do  this,  great  gentleness  must 
be  used,  the  quantity  of  fluid  injected  being  limited  to  about  an  ounce.  The 
diet  must  be  carefully  regulated  ;  no  salt  or  spiced  food  must  be  allowed.  As 
a  rule  a  pure  milk  diet  will  be  found  the  best. 

In  some  severe  forms  of  membranous  cystitis  occurring  in  females  it  has 
been  recommended  to  clear  out  the  bladder  through  the  dilated  urethra  and 
apply  a  strong  solution  of  nitrate  of  silver. 

Chronic  Cystitis. — Chronic  cystitis  is  by  far  the  most  common  morbid 
condition  of  the  bladder.  It  may  follow  acute  inflammation,  the  intensity  of 
the  process  gradually  subsiding,  or  it  may  from  the  first  be  chronic.  It  is 
met  with  in  all  cases  of  stone  in  the  bladder  after  the  disease  has  existed  for  a 
certain  time  ;  in  all  old  and  tight  strictures  ;  and  it  is  the  inevitable  conse- 
quence of  the  presence  of  decomposing  urine  in  the  cavity  of  the  bladder.  In 
some  cases  it  is  apparently  of  gouty  origin  ;  but  perhaps  the  most  persistent 
form  is  that  which  sometimes  follows  gonorrhoea,  which  may  be  acquired  in 
youth,  and  lead  to  life-long  misery. 

Pathological  Changes. — On  examining  the  bladder  (jf  a  patient  who  has 
suffered  from  chronic  cystitis,  the  mucous  membrane  will  usually  be  found  to 
be  of  a  dark  grey  or  slate  colour.  As  in  most  cases  there  has  been  some 
exacerbation  of  the  condition  immediately  before  death,  dark  red  or  pui'ple 
patches  are  usually  seen  in  vai  ious  parts,  especially  on  the  summits  of  the 
rugfe.  Dilated  and  tortuous  veins  commonly  ramify  on  the  surface,  the  blood 
in  which  is  usually  blackened  by  the  contact  of  the  decomposing  urine  after 
death.  The  mucous  membrane  is  tougher  and  thicker  than  natural,  aud  not 
uncommonly  there  is  distinct  thickening  with  induration  of  the  submucous 
tissue.  Ulceration  of  the  mucous  membrane  is  occasionally  met  with.  The 
muscular  coat  of  the  bladder  is  seldom  unaltered,  as  in  the  great  majority  of 
cases  chronic  cystitis  is  associated  with  conditions  which  interfere  with  free 
micturition.  If  the  obstruction  has  lieeu  of  such  a  kind  that  no  amount  of 
increased  force  could  have  emptied  the  bladder,  as  in  many  cases  of  enlarged 
prostate,  the  bladder  is  dilated,  and  its  muscular  coat  may  be  thinned  and 
atrophied  with  an  excess  of  fibrous  tissue  between  the  muscle  fibres.  In  cases 
of  stricture  of  the  urethra,  and  other  obstructions  which  can  be  overcome 
by  increased  force,  the  bladder  is  usually  contracted,  and  its  muscular  wall 
greatly  hypertrophied  and  thickened.  The  hypertrophied  fasciculi  of  muscular 
tissue  form  ridges  beneath  the  mucous  membrane,  having  irregular  depressions 
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between  them,  so  as  to  cause  the  interior  of  the  bladder  to  resemble  somewhat 
the  inside  of  one  of  the  cavities  of  the  heart,  with  its  projecting  columnfe 
carneae.  The  hypertrophy  is  usually  dependent  on  the  same  cause  that  has 
given  rise  to  the  chronic  inflammation,  but  in  some  cases  cystitis  alone 
may  cause  the  hypertrophy.  It  would,  then,  seem  to  be  due  to  the  obstruc- 
tion caused  by  the  thick  ropy  mucus,  which  requires  greater  force  for  its 
expulsion  than  healthy  urine,  and  it  is  consequently  only  an  indirect  effect 
of  the  inflammation.  Sacculi  are  commonly  found  projecting  at  the  posterior 
and  lateral  parts.  These  are  of  two  kinds,  both  of  which  are  formed  by  pro- 
jections between  the  fasciculi  of  the  wall  of  the  bladder.  In  the  first  and 
less  common  kind,  the  muscular  as  well  as  the  mucous  coat  is  pushed  out- 
wards ;  in  the  second  form,  the  mucous  coat  alone  forms  a  kind  of  hernial 
protrusion  (Fig.  900).  In  the  sacculi  thus  formed  accumulations  of  various 
kinds  may  take  place  ;  mucus,  pus,  phosphatic  deposits,  and  even  calculous 
concretions,  not  unfrequently  being  met  with.  The  urine,  mixed  with  mucus 
and  pus,  retained  in  these  pouches,  readily  undergoes 
decomposition,  and  the  difficulty  in  cleaning  such  a 
sacculated  bladder  by  injections  is  great.  Sometimes 
ulceration  of  a  sacculus  takes  place  as  a  consequence 
of  the  ii'ritation  of  the  fetid  accumulation,  and  j^er- 
foi'ation  may  occur,  followed  by  peritonitis  and  death. 
Ulcerations  of  the  mucous  membrane  and  abscesses 
in  the  submucous  tissue  are  occasionally  met  with  in 
"wau'of  tiie  Bladder.  bladders  which  have  suffered  from  chronic  cystitis,  but 
they  are  usually  the  result  of  the  exacerbation  that 
often  sets  in  before  death.  The  effect  of  chronic  cystitis  in  causing  disease  of 
the  kidney  has  already  been  described  (p.  W.VI). 

The  Symptoms  of  chronic  cystitis  closely  resemble  those  of  the  acute 
form,  differing  only  in  degree.  The  bladder  is  unable  to  bear  more  than  a 
slight  degree  of  distension  without  pain,  consequently  there  is  a  frequent 
desire  to  pass  water,  and  the  urgency  is  such  that  the  slightest  delay  gives  rise 
to  considerable  suffering.  This  pain  lefore  micturUion  is  always  one  of  the 
most  prominent  symptoms.  The  fluid  is  generally  ejected  forcibly  or  even 
spasmodically,  and  in  small  quantities  at  a  time.  Its  passage  may  be  attended 
with  some  pain,  but  seldom  enough  to  be  termed  strangury.  If  the  cystitis  is 
not  complicated  by  stone  there  is  distinct  relief  after  micturition.  The  urine  is 
turbid,  and  always  contains  an  excess  of  mucus.  In  slight  cases  this  is  small 
in  amount,  but  more  commonly  it  becomes  abundant  and  viscid,  requiring 
some  force  and  straining  for  its  expulsion,  forming  the  condition  known  as 
Catarrh  of  the  Bladder.  The  urine  then,  unless  special  means  are  taken  to 
prevent  it,  becomes  ammoniacal  and  fetid,  and  is  often  mixed  with  much  pus. 
The  urine,  on  standing,  separates  into  two  parts,  the  upper  being  clear,  but 
the  lower  consisting  of  a  thick,  viscid,  slimy,  or  gummy  mucus,  often  semi- 
opaque  and  purulent  in  appearance  ;  it  sticks  tenaciously  to  the  bottom  of  the 
vessel,  and  when  poured  out  hangs  from  the  edge  in  long  stringy  masses.  It 
often  contains  triple  phosphate  crystals  in  large  numbers.  The  alkaline  con- 
dition of  the  urine  in  vesical  catarrh  is  due  to  the  formation  of  ammonium 
carbonate  from  decomposition  of  the  urea.  The  cause  of  this  change  is  a 
question  of  great  importance,  as  the  irritation  of  the  ammoniacal  urine  in 
the  bladder  is  one  of  the  most  important  causes  of  the  persistence  of  vesical 
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catarrh.  It  is  generally  recognized  that  it  takes  place  by  a  process  of 
fermentation,  but  the  exact  nature  of  the  ferment  has  been  a  matter  of 
dispute.  All  urine  undergoing  ammoniacal  fermentation  is  found  to  contain 
microscopic  organisms,  often  of  various  kinds.  The  most  constant  is  a  small 
micrococcus,  but  with  this,  rod-shaped  organisms  showing  active  movements 
are  almost  invariably  present.  These  organisms  are  very  generally  regarded 
as  the  actual  ferment,  and  they  are  supposed  to  be  carried  into  the 
bladder  in  most  cases  by  instruments  used  in  the  treatment  of  the  various 
conditions  upon  which  the  cystitis  is  dependent.  The  evidence  in  favour 
of  this  view  cannot  be  fully  discussed  here,  but  it  may  be  stated  briefly 
that  experiments  by  Lister  and  others  have  shown  that  healthy  urine  drawn 
from  the  bladder,  with  proper  precautions  against  the  admission  of  organisms 
from  the  air,  into  vessels  which  have  previously  been  heated  or  exposed 
to  the  flame  of  a  spirit  lamp,  shows  no  tendency  to  undergo  spontaneous 
decomposition,  and  may  be  preserved  for  months  in  contact  with  filtered  air 
without  becoming  ammoniacal.  It  is  not  uncommon,  moreover,  in  practice, 
to  meet  with  cases  in  which  the  patient  has  been  unable  to  empty  his 
bladder  completely  for  many  months  in  consequence  of  prostatic  disease,  and 
yet  the  urine  has  remained  acid  and  free  from  decomposition  throughout ;  at 
last  a  catheter  is  passed,  and  within  three  days  the  urine  is  decomposing  and 
strongly  ammoniacal.  Cases  are,  however,  not  unfrequently  met  with  in  which 
the  urine  is  foul,  and  yet  no  instrument  has  ever  been  passed.  In  these  the 
explanation  suggested  is  that  the  mucus  secreted  as  the  result  of  cystitis  hangs 
in  the  urethra,  which  is  not  washed  clean  at  every  act  of  micturition,  and 
constantly  forms  a  channel  of  communication  between  the  external  air  and  the 
bladder  by  means  of  which  decomposition  may  extend  into  the  bladder.  Urine 
which  is  mixed  with  a  considerable  proportion  of  alkaline  mucus  decomposes 
far  more  readily  than  the  healthy  secretion. 

The  constitutional  symptoms  of  chronic  cystitis  are  chiefly  due  to  the  dis- 
turbance at  night  and  want  of  rest,  unless  the  urine  is  allowed  to  become  foul. 
If  this  happen,  the  ordinary  symptoms  of  chronic  septic  poisoning  usually 
manifest  themselves — irregular  febrile  disturbance,  loss  of  appetite,  foul  tongue, 
and  progressive  emaciation. 

Chronic  cystitis  is  not  unfrequently  fatal,  death  resulting  in  most  cases 
from  septictemia,  or  from  extension  of  decomposition  to  the  urine  in  the 
ureters  and  pelves  of  the  kidneys  with  suppurative  nephritis.  These  condi- 
tions are  accompanied  by  the  symptoms  already  described.  Occasionally,  in 
old  patients,  the  constant  disturbance  may  cause  death  by  exhaustion. 

The  Treatment  of  chronic  cystitis  must  always  have  reference  to  its  cause. 
If  it  be  due  to  stone  or  stricture  no  permanent  improvement  can  be  obtained 
till  these  causes  are  removed,  but  before  undertaking  this,  if  the  symptoms 
are  verging  on  those  of  the  acute  form,  hot  hip-baths,  fomentations,  mucila- 
ginous drinks,  hyoscyamus  with  alkalies,  and  especially  potash,  will  be  found 
most  useful.  The  bowels  must  be  kept  regular  by  enemata  or  castor  oil.  If 
there  should  be  strangury,  morphia  or  belladonna  suppositories  will  give  most 
relief.  By  these  means  the  disease  may  be  prevented  from  assuming  the  form 
of  chronic  vesical  catarrh  ;  but  in  order  to  ensure  this  it  is  most  important 
that  decomposition  of  the  urine  should  be  prevented,  or  if  it  have  already  com- 
menced that  it  should  be  arrested.  For  the  prevention  of  the  decomposition 
all  instruments  should  be  washed  in  carbolic  acid  lotion  (1  in  -iO)  before  being 
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used,  and  then  greased  with  "LuiuVb  oil,"  composed  of  absolute  phenol,  1  part, 
castor  oil,  4  parts,  and  olive  oil,  15  parts  ;  or  with  the  following,  which  has 
the  advantage  of  not  crystallizing  in  winter :  absolute  phenol,  1  part  ;  castor 
oil,  7  parts  ;  and  almond  oil,  8  parts.  The  penis  should  also  be  washed  with 
boric  acid  or  carbolic  acid  lotion  after  micturition  and  covered  with  lint  soaked 
in  glycerine  of  carbolic  acid  or  a  piece  of  salicylic  wool.  If  the  urine  has  once 
become  foul  it  becomes  necessary  to  adopt  local  means  to  correct  it.  No  good 
can  be  expected  from  medicines  so  loug  as  the  bladder  is  full  of  putrid  mucus  and 
urine.  The  bladder  must  therefore  be  washed  out  with  some  antiseptic  solution, 
once,  or,  if  necessary,  twice  daily.  Tliis  is  done  as  follows  :  a  soft  catheter  is 
passed  and  the  urine  drawn  off  ;  about  two  ounces  of  fluid  are  then  thrown  in 
from  an  india-rubber  bottle  fitted  with  a  brass  nozzle  and  stop-cock.  The  fluid 
is  then  allowed  to  run  out  again,  and  this  is  repeated  till  that  which  comes 
back  is  quite  clean.  Nothing  is  gained  by  injecting  larger  quantities,  which 
only  cause  needless  pain  and  irritation.  There  is  another  method  of  washing 
out  the  bladder  which  will  often  be  found  useful.  It  consists  in  attaching  an 
india-rubber  tube,  about  three  feet  long,  to  the  catheter.  At  the  other  end  of 
the  tube  is  a  glass  funnel.  By  raising  the  funnel  about  two  feet  above  the 
patient's  body  and  pouring  the  fluid  into  it,  suiiicient  force  will  be  obtained  to 
fill  the  bladder.  When  sufficient  fluid  has  entered,  the  funnel  may  be  allowed 
to  hang  over  the  side  of  the  bed  over  a  vessel,  when  the  fluid  will  be  withdrawn 
from  the  bladder,  the  tube  acting  as  a  siphon.  Amongst  the  most  useful  of  all 
antiseptic  injections  is  permanganate  of  potash  ;  the  solution  may  be  injected 
repeatedly  till  it  comes  back  purple.  Its  effect  is,  however,  very  temporary, 
and  it  is  well  after  the  bladder  has  been  cleaned  by  Condy's  fluid  and  water  to 
throw  in  a  small  quantity  of  some  more  powerful  antiseptic.  Perhaps  the 
best  of  these  is  quinine,  in  the  strength  of  two  to  three  grains  to  the  ounce 
of  water,  with  a  minim  of  dilute  sulphuric  acid  added  for  each  grain  ;  of  this 
about  one  drachm  may  be  left  in  after  the  catheter  is  withdrawn.  Other 
antiseptics  are  also  useful,  as  boric  acid  (a  concentrated  solution) ;  perchloride 
of  mercury  (gr.  \  to  3j.)  ;  a  concentrated  solution  of  thymol  ;  dilute  nitric 
acid  (m.  ij.  to  Jj.),  &c.  One  of  the  most  efficient  of  all  antiseptics  I  have 
found  to  be  iodoform,  in  the  proportion  of  from  two  to  four  grains  to  the 
ounce  of  water,  with  a  little  mucilage  to  suspend  it. 

Various  drugs  may  be  administered  internally  with  the  object  of  arresting 
the  decomposition  of  the  urine.  The  best  known  of  these  is  benzoic  acid, 
which  is  discharged  with  the  urine  in  the  form  of  hippuric  acid  ;  it  may  be 
given  in  ten-grain  doses  three  or  four  times  a  day,  either  in  a  pill  or  in  a 
mixture  containing  mucilage  to  suspend  it. 

Betol,  the  salicylate  of  /3  naphthol  ether,  may  be  given  in  three  to  eight- 
grain  doses  in  cachets  or  pills.  Saccharin  in  one-grain  doses  has  also  been 
found  useful,  if  the  urine  is  foul.  Salol  is  somewhat  extensively  used,  although 
Mansel  Sympson  has  pointed  out  that  the  drug  is  dangerous  if  there  is  advanced 
kidney  disease  ;  five  grains  may  be  given  three  times  a  day  or  oftener,  either 
in  pills  or  suspended  with  mucilage.  Boric  acid  is  sometimes  useful  ;  ten 
grains  should  be  given  three  times  a  day. 

When  by  these  means  the  urine  has  been  brought  into  a  tolerably  healthy 
condition,  so  far  as  putrefaction  is  concerned,  there  still  may  continue  a 
considerable  excess  of  mucus  which  renders  it  prone  to  decompose,  and  unless 
constant  care  is  exercised  the  patient  may  speedily  relapse.    To  check  this 
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various  astringent  injections  are  sometimes  of  use,  such  as  tannin  (gr.  j  to  5]  )  ; 
acetate  of  lead  fgr.  \  to  3])  ;  or  nitrate  of  silver  (gr.  \  to  3]). 

Simultaneously  with  antiseptic  or  astringent  injections,  medical  treatment 
may  also  be  carried  out.  The  greatest  Ijenefit  will  be  derived  from  stimulat- 
ing and  balsamic  diuretics  such  as  buchu,  uva  ursi,  and  triticum  repens  ;  but 
these  remedies  are  useless,  unless  taken  in  quantities  of  a  pint  or  a  pint  and  a 
half  in  the  day.  The  best  of  these  is  buchu.  The  infusion  should  be  mude 
freshly  every  day  by  putting  half  an  ounce  of  the  leaves  in  a  tea-pot  and  pour- 
ing a  pint  of  boiling  water  on  them.  It  should  be  taken  cold,  and  the  whole 
pint  consumed  in  the  24  hours.  When  the  disease  is  very  chronic  no  remedy 
appears  to  me  to  possess  so  much  influence  over  the  mere  ropy  mucoid  dis- 
charge as  the  balsam  of  copaiba.  Turpentine,  cubebs,  and  tincture  of  the 
sesquichloride  of  iron,  will  be  found  useful.  It  is  often  difficult  to  say  before- 
hand which  diuretic  will  suit  best,  and  I  can  lay  down  no  precise  rules  to  guide 
the  practitioner  in  this  respect.  But  they  may  often  be  tried  or  alternated 
with  advantage.  In  many  cases  great  relief  is  obtained  from  each  new  remedy, 
but  it  is  not  maintained. 

The  diet  must  be  very  carefully  attended  to  ;  no  hot  or  spiced  food  should 
be  allowed,  and  little  or  no  salt.  Alcoholic  stimulants  are  better  entirely 
avoided,  but  should  any  be  required  weak  gin,  or  Hollands  and  water,  or 
whisky  and  water  are  the  best.  Coflfee  must  be  strictly  forbidden,  but  weak 
tea  may  be  taken.  Much  benefit  may  often  be  derived  from  a  pure  milk  diet 
for  some  weeks  if  the  patient  can  bear  it  ;  if  it  prove  too  rich  the  cream  may 
l)e  taken  off.  A  course  of  one  of  the  alkaline  mineral  waters  may  sometimes 
prove  of  service,  especially  in  gouty  subjects.  The  body  must  be  warmly 
clothed  and  all  exposure  to  cold  avoided. 

IRRITABILITY    OP    THE  BLADDER. 

Irritability  of  the  Bladder  is  not  a  disease  ;  it  is  merely  a  symptom. 
It  is  of  very  frequent  occurrence  and  is  met  with  at  all  ages,  and  arises  from 
a  great  variety  of  causes.  It  consists  in  a  frequent  desire  to  pass  water,  not 
dependent  on  an  increase  in  the  quantity  of  the  secretion.  The  desire  is 
usually  so  urgent  as  to  amount  to  actual  pain,  and  in  extreme  cases  it  is 
impossible  to  delay  the  act  by  any  voluntary  effort.  The  urine  is  generally 
ejected  forcibly,  or  even  spasmodically,  and  in  small  quantities  at  a  time.  It 
may  or  may  not  be  attended  with  strangury,  according  to  the  cause  and  the  part 
affected.  Strangury  is  most  marked  in  those  cases  in  which  it  is  due  to  disease 
of  the  prostate  or  neck  of  the  bladder.  In  some  persons  frequency  of  mictu- 
rition may  be  merely  a  habit.  It  then  occurs  in  the  day  only.  If  a  patient  is 
disturbed  mdi'e  than  once  at  night  to  pass  water  true  irritability  exists. 

The  Causes  of  irritability  of  the  bladder  differ  somewhat  as  the  affection 
occurs  in  men,  in  women,  or  in  children.  In  men  they  may  be  arranged  under 
the  following  heads  : — 

1.  Morbid  Conditions  of  the  Urine. — If  this  secretion  be  preteruaturallv 
acid  and  loaded  with  urates  or  uric  acid,  it  is  especially  apt  to  occasion  an 
irritation  of  the  bladder,  attended  with  pain  and  a  frequent  desire  to  micturate. 
Urine  containing  oxalates  in  large  quantity  is  sometimes,  though  more  rarely, 
a  source  of  irritability  of  the  bladder,  which  in  these  cases  is  perhaps  increased 
by  the  morbidly  sensitive  state  of  the  nervous  system  sometimes  co-existing 
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with  these  conditions  of  the  urine.  Amorphous  phosphates  passed  at  the  end 
of  micturition  may  cause  severe  pain,  with  a  constant  desire  to  pass  water, 
lasting  for  an  hour  or  less.  It  ceases  as  soon  as  the  "  alkaline  tide  "  in  the 
urine  has  passed  (p.  1029). 

In  gout,  irritability  of  the  bladder  is  not  unfrequently  met  with.  This 
may  in  some  cases  be  owing  to  the  acid  character  of  the  urine  ;  in  others,  to 
gouty  inflammation  of  the  bladder  or  prostate. 

2.  Renal  disease,  more  particularly  the  lodgment  of  a  stone  in  the  kidney, 
will  often  occasion  sympathetic  pains  in  the  bladder,  with  much  irritability  of 
that  organ,  so  as  closely  to  simulate  vesical  disease,  or  even  to  lead  to  a 
suspicion  of  the  existence  of  stone  in  the  bladder.  Tuberculous  pyelitis  will 
give  rise  to  similar  symptoms  ;  in  fact,  in  some  cases  the  frequency  of  mictu- 
rition may  be  greater  than  in  almost  any  other  affection  of  the  urinary  organs. 

3.  Disease  of  the  Bladder  itself,  as  a  chronically  inflamed  state  of  its  mucous 
membrane,  will  give  rise  to  pain  and  irritation  on  the  accumulation  of  a  small 
quantity  of  urine,  with  a  frequent  desire  for  its  expulsion.  So,  also,  when  the 
bladder  is  fasciculated,  or  sacculated,  and  more  especially  if  there  be  a  tumour 
in  a  state  of  ulceration,  most  severe  and  intractable  irritability  may  be  induced. 

4.  A  Stone  in  the  Bladder  will  always,  by  its  mechanical  action,  by  its 
weight  and  pressure,  by  rolling  about  when  the  body  is  in  motion,  irritate  the 
interior  of  the  organ  ;  and,  in  fact,  the  "  rational  symptoms  "  of  stone  in  the 
bladder  are  simply  those  of  irritability  of  that  organ. 

5.  I'tiflatmnation,  Ulceration,  Abscess,  Tubercle,  or  other  Diseases  of  the 
Prostate,  and  inflammation,  gonorrhoea!  or  simple,  and  abscess  or  stricture  of 
the  deeper  portions  of  the  urethra,  also  not  unfrequently  occasion  irritability 
of  the  bladder. 

G.  Various  Diseases  in  Neighbouring  Organs  will  occasion  this  condition. 
Amongst  the  most  frequent  are  fissure  and  ulcer  of  the  rectum  and  anus,  piles, 
prolapsus  recti,  intestinal  w'orms,  gall-stones,  and  varicocele. 

The  Diagnosis  of  irritability  of  the  bladder  is  made  by  the  patient  himself  ; 
but  it  is  often  a  matter  of  no  little  difficulty  to  the  Surgeon  to  ascertain  the 
precise  cause  of  that  irritabihty.  This  can  of  course  be  done  only  by  a  careful 
exploration  of  the  whole  of  the  urinary  organs,  and  often  of  the  neighbouring 
parts  ;  no  mere  inquiry  into  the  nature  of  the  symptoms  can  do  more  than 
establish  the  fact  of  the  existence  of  "  irritabihty  of  the  bladder,"  and 
afford  some  evidence  of  a  negative  kind  as  to  the  absence  of  certain  causes. 
Nothing  short  of  a  careful  exploration  of  the  urethra,  prostate,  and  bladder,  by 
means  of  the  catheter,  finger,  and  sound,  and  cystoscope,  can  enable  the  prac- 
titioner to  state  with  absolute  certainty  on  what  the  irritability  depends.  I 
have  repeatedly  seen  cases  of  stone  in  the  bladder,  and  of  prostatic  disease, 
vainly  treated  for  months  as  cases  of  simple  "  irritability  of  the  bladder  ;  " 
the  existence  of  the  real  cause  of  the  symptoms  having  been  overlooked 
altogether,  until  a  proper  examination  of  the  urinary  organs  was  instituted. 
So  closely,  in  fact,  do  the  symptoms  of  vesical  irritation,  arising  from  gout,  or 
sympathetic  with  kidney  disease,  simulate  those  that  are  occasioned  by  stone 
in  the  bladder,  that  it  is  impossible  for  the  most  experienced  medical  prac- 
titioner to  refer  them  with  certainty  to  the  right  cause  without  exploring 
this  cavity.  I  have  known  several  patients  who  had  been  operated  on 
for  stone,  and  who,  some  years  afterwards,  suffered  from  gouty  irritability 
of  the  bladder,  imagine,  but  erroneously,  that  they  were  labouring  under  a 
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recurrence  of  the  calculus,  so  closely  do  the  two  classes  of  symptoms  coincide  in 
character. 

Cases,  however,  will  be  met  with  now  and  then,  in  which,  in  spite  of  the 
most  careful  examination  and  prolonged  observation,  no  tangible  cause  will  be 
found  for  the  irritability  of  the  bladder. 

In  the  Treatment  of  irritability  of  the  bladder  it  must  be  borne  in  mind 
that  this  condition  is  not  a  substantive  disease,  but  an  assemblage  of  symptoms 
resulting  from  the  influence  of  a  great  number  of  very  various  causes,  which 
must  first  be  removed  before  the  bladder  can  recover  its  normal  sensibility  and 
tone.  When  once  the  occasioning  cause  has  been  removed,  whether  thac  be  a 
calculus,  or  gout,  or  prostatic  disease,  or  a  pile,  such  local  vesical  irritability 
as  may  remain  may  be  removed  by  alkaline  and  mucilaginous  drinks.  Seda- 
tives may  be  of  use  ;  some  in  one  case,  others  in  another.  Opium  and  bella- 
donna, either  by  mouth  or  in  suppository,  are  amongst  the  best.  Hyoscyamus, 
or  Indian  hemp,  suits  some  patients  ;  and  chloral  is  one  of  the  most  generally 
useful  I'emedies.  The  diet  should  be  carefully  regulated,  and  warm  hip-baths 
used  frequently.  In  cases  in  which  no  tangible  cause  can  be  found  and 
removed,  and  which  prove  hopelessly  intractable  to  every  means  of  treatment, 
local  and  constitutional,  nothing  can  be  more  miserable  than  the  state  of  the 
unfortunate  victim  of  an  "  irritable  bladder."  Under  these  circumstances, 
much  relief  may  be  given  by  temporarj'  drainage  of  the  bladder.  This  may 
conveniently  be  done  in  the  following  manner,  as  practised  by  Thompson  : 
An  ordinary  curved  median  staff  is  first  passed  into  the  bladder,  and  the 
patient  is  tied  up  in  the  lithotomy  position.  The  Surgeon  then  introduces 
his  left  forefinger  into  the  rectum  and  feels  for  the  apex  of  the  prostate.  He 
then  takes  a  long  narrow-bladed  straight  Instoury,  and  makes  an  incision 
about  one  inch  and  a  quarter  long  in  the  middle  line  of  the  perinaeum,  ter- 
minating about  three-quarters  of  an  inch  from  the  margin  of  the  .anus.  The 
knife  is  then  turned  with  its  back  to  the  rectum  and  entered  near  the  lower 
end  of  the  superficial  incision.  Guided  by  the  finger  in  the  rectum,  the  knife 
is  then  pushed  steadily  on  till  it  enters  the  groove  of  the  stafl^  near  the  apex  of 
tlie  prostate.  By  drawing  it  forwards  in  the  groove  the  membranous  part  of 
the  urethra  is  opened.  The  knife  may  now  be  withdrawn,  cutting  slightly 
forwards  in  so  doing,  care  being  taken  not  to  wound  the  bulb  more  than  can 
possibly  be  avoided.  Thompson  then  introduces  a  blunt  gorget-like  director 
with  a  beak  to  run  in  the  groove.  An  ordinary  long  steel  director,  or  a  long 
probe,  may  be  used  instead  if  this  instrument  be  not  at  hand.  The  staff 
being  withdrawn,  the  finger  is  gently  pushed  along  the  director  into  the 
bladder.  The  operation  is,  in  fact,  nothing  more  than  the  ordinary  median 
operation  for  lithotomy  as  performed  by  Allarton.  By  careful  examination  of 
the  interior  of  the  bladder  with  the  finger,  it  may  be  possible  to  detect  some 
cause  for  the  symptoms,  and  to  apply  appropriate  treatment.  But  even  when  no 
cause  is  detected  many  patients  are  greatly  relieved  or  even  cured  by  draining 
the  bladder  for  a  few  days  with  a  tube.  In  some  cases  of  this  nature  an 
exploratory  suprapubic  cystotomy  has  been  performed  ;  it  is  a  more  severe 
operation,  but  the  opening  is  more  conveniently  placed  for  a  thorough 
exploration  of  the  bladder. 

Irritability  of  the  Bladder  in  Boys  may,  as  in  adults,  arise  from  a 
variety  of  causes.  Among  the  less  common  is  stone,  but  this  should  always  be 
excluded,  first  by  careful  sounding  lest  time  be  lost  in  useless  treatment  of 
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some  other  supposed  cause.  A  long  foreskin,  especially  with  accumulation  of 
smegma  beneath  it,  or  a  phimosis,  may  give  rise  to  considerable  frequency  of 
micturition  and  pain  in  a  young  boy.  If  neither  stone  nor  phimosis  be 
present  the  urine  should  be  examined,  and  possibly  a  deposit  of  uric  acid  may 
be  found,  which  is  not  uncommon  in  young  children  who  are  overfed  or 
exposed  to  an  impure  atmosphere  in  a  crowded  city.  If  much  mucus  be 
present,  or  even  pus,  it  may  be  due  to  chronic  cystitis.  This  affection  appears 
to  be  analogous  to  the  strumous  inflammations  of  the  mucous  membranes  of 
the  eyes,  nose,  and  throat,  that  commonly  occur  in  sci'ofulous  children.  In 
this  condition  the  child  passes  water  with  great  frequency  and  with  much 
pain  ;  the  urine  is  offensive,  and  usually  phosphatic  ;  much  uneasiness  is 
complained  of  about  the  groins  and  along  the  penis  ;  in  fact,  many  of  the 
ordinary  symptoms  of  stone  are  present.  On  sounding  the  bladder,  it  will  be 
found  roughened,  fasciculated,  and  often  containing  sabulous  matters  mixed 
with  mucus.  Occasionally,  though  rarely,  tuberculous  disease  of  the  urinary 
tract  is  met  with  in  children.  It  presents  the  same  appearances  as  in  the 
adult.  Irritable  bladder  in  children  is  very  frequently  due  to  thread-worms 
in  the  rectum,  which  should  always  be  sought  for  in  all  doubtful  cases.  More 
rarely  it  may  arise  from  the  presence  of  a  rectal  polypus. 

The  Treatment  consists  in  removal  of  the  cause  when  this  is  possible.  In 
the  strumous  affection  of  the  mucous  membrane,  if  the  urine  be  foul,  the 
bladder  must  if  possible  be  cleaned  out  as  in  the  adult,  should  the  child  be 
old  enough  for  this  to  be  done.  The  bladder  may  also  be  washed  out  from 
time  to  time  with  a  weak  solution  of  nitrate  of  silver.  Beyond  this  the  treat- 
ment consists  in  attention  to  the  general  improvement  of  the  health,  in  the 
removal  of  intestinal  irritation,  in  the  regulation  of  the  digestive  functions, 
and  in  the  administration  of  copaiba  in  small  doses,  either  alone  or  conjoined 
with  a  few.minims  of  liquor  potassas. 

Irritaljility  of  the  Bladder  in  Women  often  simulates  stone  so  closely, 
that  it  IS  only  after  very  careful  sounding  that  the  Surgeon  is  satisfied  that  no 
calculus  exists.  This  condition  may  arise  from  a  variety  of  causes,  similar  to 
those  described  at  p.  1117,  as  occasioning  irritability  of  the  male  bladder. 
There  are  some  conditions,  however,  in  which  it  occurs,  that  are  peculiar  to 
women  :  1.  It  may  be  a  truly  neurotic  or  hysterical  affection.  2.  It  is  most 
commonly  the  result  of  enlargement  of  the  body  of  the  uterus  from  whatever 
cause,  and  is  thus  very  frequent  in  early  pregnancy.  3.  Inflammatory  affec- 
tions in  the  pelvis,  such  as  pelvic  peritonitis,  frequently  occasion  painful  and 
frequent  micturition.  4.  It  is  often  sympathetic  ;  being  connected  with  some 
local  disease  of  the  genito-urinary  organs,  such  as  a  vascular  caruncle  of  the 
urethra,  which  will  require  to  be  cured  before  the  bladder  can  be  brought  into 
a  healthy  state.  5.  Tumours  of  various  kinds  occupying  the  cavity  of  the 
pelvis  may  occasion  irritability  of  the  bladder  by  the  traction  exerted  upon  it. 
6.  Prolapse  of  the  anterior  wall  of  the  vagina,  drawing  down  the  correspond- 
ing portion  of  the  bladder,  may  occasion  the  condition,  especially  if  the  vesical 
pouch  contains  stagnant  phosphatic  urine.  It  may  be  relieved  by  the  use  of 
a  pessary,  or  by  a  plastic  operation.  7.  In  strumous  girls  it  may  be  due  to  a 
congested  and  irritated  state  of  the  vesical  mucous  membrane,  similar  to  that 
which  is  met  with  in  boys  (see  above).  It  is  commonly  associated  with  a 
muco-purulent  discharge  from  the  vagina.  In  cases  such  as  these,  the  patient 
requires  to  be  put  upon  a  general  tonic  treatment,  and  the  bladder  should  be 
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mopped  out  with  a  very  strong  solution  of  the  nitrate  of  silver.  This  is  best 
done  by  dilating  the  urethra,  passing  a  silver  tube  into  the  bladder,  and  then 
through  it  a  small  sponge-probang  charged  with  the  solution. 

ATONY    OF    THE  BLADDER. 

By  Atony  of  tlie  Bladder  is  meant  such  a  degree  of  weakness  of  this 
organ  that  its  power  of  emptying  itself  is  partially  or  wholly  lost.  It  is  in 
the  great  majority  of  cases  a  condition  of  old  age,  and  is  not  to  be  confounded 
with  paralysis  of  the  bladder,  such  as  occurs  in  cases  of  injury  or  disease  of 
the  spinal  cord.  In  atony  the  nervous  supply  is  unimpaired  ;  it  is  the  muscular 
tissue  that  is  at  fault.  The  muscular  tissue  of  the  bladder  may  be  impaired 
from  several  causes.  By  far  the  most  common  is  the  chronic  strain  to  which 
it  is  exposed  in  over-distension  of  the  bladder  from  mechanical  obstruction  at 
its  neck  arising  from  enlargement  of  the  prostate.  In  this  condition,  if  the 
dilated  bladder  be  examined  microscopically,  its  walls  will  be  found  to  contain 
a  great  excess  of  somewhat  dense  fibroid  tissue,  amongst  which  lie  scattered 
patches  of  muscular  tissue. 

In  some  rare  cases  atony  of  the  bladder  may  result  from  a  single  prolonged 
voluntary  or  involuntary  over-distension.  The  structural  changes  just  de- 
scribed would  then  of  course  not  be  present. 

Besides  these,  there  is  another  variety  of  atony  of  the  bladder  commonly 
met  with  in  early  middle  life,  though  it  may  occur  at  any  age.  In  all  the  cases 
in  which  I  have  seen  this  form  of  atony  it  has  been  the  consequence  either  of 
gonorrhoeal  cystitis  or  of  cystitis  following  lithotrity.  It  may  lead  to  partial 
or  complete  retention.  It  is  often,  but  not  always,  associated  with  vesical 
catarrh  and  fetid  urine.  This  condition,  when  once  it  has  become  chronic,  is, 
I  believe,  incurable.  In  it  structural  changes  take  place  in  the  bladder  conse- 
quent upon  the  extension  of  the  chronic  inflammatory  process  from  the  mucous 
membrane  to  the  submucous  tissue  and  muscular  coat.  Its  walls  become 
thickened,  rugged,  and  pouched.  The  bladder  is  able  neither  to  retain  the 
normal  amount  of  urine,  nor  completely  to  empty  itself.  The  retained  urine 
usually  undergoes  decomposition,  and  this  condition  is  very  apt  to  end  in  fatal 
disease  of  the  kidneys. 

Excluding  all  these  conditions,  there  is  yet  another  form  of  atony  of  the 
bladder  which  may  be  regarded  as  the  most  typical  variety.  It  is  essentially  a 
condition  of  old  age,  and  appears  to  be  a  senile  degenerative  change  analogous 
to  that  of  the  heart  and  other  organs  so  commonly  met  with  at  that  time  of 
life.  Such  a  change  occurring  in  a  bladder-  occasions  its  distension  from  slight 
causes  of  obstruction  which  could  readily  be  overcome  by  the  healthy  organ 
of  a  younger  man.  Thus,  we  not  unfrequently  see  a  dilated  atonic  bladder 
occurring  as  the  result  of  stricture  of  the  urethra  in  an  old  man,  instead  of 
the  contracted  hypertrophied  organ  commonly  met  with  as  the  result  of  this 
disease.  A  strong  bladder  may  overcome  a  moderate  amount  of  obstruction 
to  the  escape  of  the  urine  ;  an  atonic  bladder  utterly  fails  to  do  so.  Thus,  we 
see  that  a  condition  of  atony  of  the  bladder  may  occur  in  an  otherwise  healthy 
man  from  the  obstruction  of  prostatic  disease,  while,  on  the  other  hand,  a  degree 
of  obstruction  that  would  be  harmless  to  a  healthy  man  may  cause  serious 
symptoms  in  one  whose  bladder  is  atonic  to  begin  with.  It  is  difficult  to 
determine  in  most  cases  which  is  to  be  regarded  as  the  primary  condition. 
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The  fact  that  atony  of  the  bladder  is  rarely  met  with  in  women  would  suggest 
that  in  the  great  majority  of  cases  mechanical  obstruction  from  enlargement 
of  the  prostate  is  to  be  regarded  as  the  primary  factor  in  the  production  of 
the  disease. 

Symptoms. — When  this  condition  comes  on  slowly  as  the  result  of  ad- 
vancing years,  the  patient  usually  finds  that  the  urine  escapes  in  a  dribbling 
manner  ;  that  there  is  some  difficulty,  and  at  last  an  impossibility,  in  empty- 
ing the  bladder  completely  ;  that  there  is  not  that  forcible  ejection  of  the  last 
drops  of  urine  that  is  characteristic  of  a  healthy  tone  in  the  organ  ;  at  the 
same  time,  there  is  not  unfrequently  a  tendency  to  the  dribbling  away  of  a  few 
drops  towards  the  end  of  micturition,  and  after  its  apparent  cessation. 
The  patient  feels  a  desire  to  pass  water  more  frequently  than  usual.  He 
cannot  retain  his  urine  for  more  than  an  hour  or  two  ;  he  is  often  disturbed 
during  the  night,  and  if  he  does  not  at  once  obey  the  impulse,  is  apt  to  wet 
his  clothes.  This  fi'equent  desire  to  pass  water  is  due  to  the  bladder  never 
emptying  itself,  a  certain  quantity — several  ounces — of  residual  urine  being 
left  behind  ;  by  the  addition  of  a  small  quantity  the  bladder  becomes  over- 
loaded, and  the  desire  to  micturate  is  felt.  Temporary  rehef  is  afforded,  but 
as  secretion  continues  the  bladder  soon  tills  up  again,  and  so  the  process  goes 
on.  When  complete  retention  occurs,  the  bladder  slowly  rises  out  of  the  pelvis 
into  the  hypogastric  region,  reaching  even  as  high  as  the  umbilicus.  On 
examining  the  lower  part  of  the  abdomen,  the  organ  will  be  felt  hard,  elastic, 
rounded,  and  pyriform  in  shape,  projecting  above  the  pubes,  and  feeling  much 
like  an  enlarged  uterus.  In  this  situation,  also,  percussion  will  elicit  a  dull 
sound ;  on  exploring  the  part  through  the  rectum,  the  bladder  will  be 
found  to  project  in  this  direction  also  ;  and  on  tapping  with  the  fingers  above 
the  pubes,  fluctuation  may  be  felt  through  the  wall  of  the  gut. 

The  distension  of  the  bladder  is  sometimes  so  very  gradual  and  slow  that 
the  over-distended  organ  has  been  mistaken  for  an  abdominal  tumour.  The 
urine  dribbles  away,  and  no  pain  and  but  little  inconvenience  is  felt.  (Edema 
of  the  legs  may  occur  from  pressure  on  the  iliac  veins. 

Atony  of  the  bladder  is  a  sufficient  cause  for  incomplete  retention  of  urine. 
But  it  does  not  appear  to  be  adequate  to  explain  the  complete  retention  with 
distension  of  the  bladder  that  is  commonly  seen.  For  this  to  occur  there 
must  be  some  mechanical  obstacle,  however  slight,  to  the  outward  flow  of  the 
urine — contraction  of  the  neck,  or  an  enlarged  prostate.  Could  complete 
retention  occur  from  a  merely  atonic  bladder,  we  should  meet  with  it  as 
frequently  in  women  as  in  men.  It  is  the  mechanical  obstacle  at  the  neck  of 
the  male  bladder  which  intensifies  the  effects  of  its  atony  and  leads  to  the 
complete  stoppage. 

After  the  bladder  has  once  become  distended,  the  retention  may  be  com- 
plete, but  it  more  commonly  happens  that  a  quantity  of  urine  continues  to 
dribble  out  of  it ;  in  fact,  the  amount  that  escapes  in  this  manner  may  be 
very  considerable,  though  the  retention  continue  unrelieved.  This  retention 
with  dribbling  is  a  condition  of  great  practical  importance,  as  the  continued 
escape  of  urine  may  lead  the  patient,  and  even  the  Surgeon,  to  overlook  the 
true  state  of  things  ;  the  more  so,  as  in  elderly  people  retention  slowly 
induced  often  occasions  but  little  inconvenience.  I  have  drawn  off  nearly  a 
gallon  of  urine  from  a  patient  in  whom  it  had  not  been  suspected  that  reten- 
tion existed,  in  consequence  of  the  continuance  of  this  dribbling.    In  women 
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retention  is  not  by  any  means  so  common  as  in  men,  but  the  bladder  will 
sometimes  attain  an  enormous  size,  rising  as  high  as  the  umbilicus  ;  and  such 
large  bladders  have  been  tapped  under  the  supposition  that  the  tumour  was  an 
ovarian  cyst,  or  some  similar  growth.  I  once  witnessed  such  a  case  in  which 
the  Surgeon,  to  his  surprise,  on  tapping  the  tumour,  drew  oif  a  quantity  of 
clear  and  healthy  urine,  instead  of  ovarian  fluid  ;  fortunately  no  bad  effects 
followed.  This  retention  with  dribbling  occurs  in  consequence  of  the  bladder, 
as  it  rises  out  of  the  pelvis,  elongating  its  neck ;  and  as  the  body  becomes  bent 
forward  over  the  pubes  a  sharp  curve  or  angle  is  formed  at  the  junction  of  the 
neck  and  body  of  the  viscus,  through  which  a  small  stream  of  urine  continues 
to  dribble  away,  and  escapes  rather  by  its  own  gravity  than  by  any  expulsive 
effort  on  the  part  of  the  patient. 

Diagnosis. — Retention  from  Atony  can  easily  be  distinguished  from  reten- 
tion from  Obstruction.  In  the  former,  on  introducing  the  catheter  when  the 
patient  is  lying  on  his  back,  the  instrument  will  not  only  readily  enter,  but  the 
urine  will  simply  flow  out  in  a  slow  uniform  stream,  not  being  projected  in  a 
jet  by  the  contraction  of  the  walls  of  the  organ,  but  rising  and  falling  in 
obedience  to  the  respiratory  movements,  or  to  the  contractions  of  the  abdo- 
minal muscles.  In  retention  from  obstruction,  some  difficulty  will  be  ex- 
perienced in  passing  the  instrument  at  some  one  point,  either  in  the  urethra  or 
at  the  prostate  ;  and  when  once  it  is  introduced  into  the  bladder,  the  urine  will 
escape  in  a  free  and  far  projected  stream. 

Results. — The  habitual  retention  of  a  small  quantity  of  urine  in  an  atonic 
bladder  which  is  incapable  of  discharging  completely  the  whole  of  its  contents 
occurs  much  more  frequently  than  is  suspected.  The  quantity  thus  retained 
will  vary  from  an  ounce  to  half  a  pint — the  patient  believing  that  he  has 
emptied  his  bladder.  The  existence  of  this  residual  urine  is  readily  determined 
by  the  introduction  of  a  catheter  after  the  patient  thinks  he  has  emptied  his 
bladder.  In  consequence  of  the  bladder  never  being  completely  emptied, 
there  will  be  frequent,  sudden,  and  almost  irresistible  calls  to  pass  urine,  so  as 
to  simulate  irritability  of  the  bladder.  The  retained  urine  becomes  offensive, 
ammoniacal  or  fishy  in  odour,  and  mixed  with  mucus  or  muco-pus.  The  con- 
stituents of  the  urine  become  re-absorbed  or  are  not  excreted,  derange  the 
health,  give  rise  to  impaired  nutrition,  and,  being  eliminated  by  the  skin, 
irritate  it  and  occasion  intractable  forms  of  skin  disease.  I  have  seen  chronic 
eczema  of  the  most  inveterate  character  produced  in  this  way,  and  yield  to 
treatment  only  on  care  being  taken  to  keep  the  bladder  clear  and  free  from 
residual  urine. 

The  efiFects  of  the  presence  of  retained  urine  and  of  retention  with  dribbling- 
are  not  identical.  When  retained  urine  is  constantly  present  the  general  health 
suffers,  the  patient  becoming  slowly  poisoned  by  the  inability  to  get  rid  of  an 
excretion.  In  retention  with  dribbling  the  danger  is  more  immediate,  and 
directly  dependent  on  the  liability  to  secondary  disease  of  the  bladder  and 
kidneys.  Subacute  cystitis  occurs  as  the  result  of  the  continued  over- 
distension of  the  bladder.  The  symptoms  are  such  as  are  described  at  p.  1003 
as  being  indicative  of  urinary  fever.  The  patient  suffers  from  chills  or  slight 
rigors  followed  by  depression  and  low  spirits.  Fever  of  a  typhoid  type  comes 
on,  with  brown  tongue,  occasional  retchings,  mild  delirium,  and  great  prostra- 
tion. This  condition  occurring  in  an  aged  man  long  suffering  fi'om  atony  of 
the  bladder,  with  most  probably  an  unsound  state  of  the  kidneys  secondary  to 
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this,  is  commonly  fatal.  It  is  thus  that  chronic  retention  from  atony  of  the 
bladder  destroys  life,  not  by  ulceration  of  the  organ  or  by  extravasation  of 
urine,  which  does  not  occur  in  these  cases  as  in  other  forms  of  more  acute 
retention. 

Treatment. — Atony  of  the  bladder,  except  in  the  few  cases  that  arise  from 
a  single  over-distension,  is  incurable.  It  is  dependent  upon  senile  changes  in 
the  viscus  of  an  organic  character  that  may  be  relieved  but  cannot  be 
remedied.  The  great  danger  in  this  state  arises  from  the  retained  urine,  even 
though  retention  be  by  no  means  complete.  So  long  as  this  residual  uriue  is 
in  small  quantity  no  harm  results.  Even  when  it  accumulates  so  as  to 
amount  to  several  ounces,  it  may  give  rise  to  no  symptom  beyond  frequency 
of  micturition.  Sooner  or  later,  however,  the  over-distension  causes  some  irri- 
tation of  the  bladder,  and  the  urine  becomes  cloudy  from  excess  of  mucus. 
Decomposition  of  the  retained  urine  then  frequently  takes  place,  either  from 
extension  of  decomposition  up  the  urethra  or  after  the  passage  of  instru- 
ments, as  already  described.  It  must  not  be  supposed  that  mere  retention  of 
a  small  quantity  of  urine  after  each  act  of  micturition  is  sufficient  in  itself  to 
cause  decomposition.  Nothing  is  more  common  than  to  find  patients  who 
have  not  eyiptied  their  bladders  for  many  months,  and  whose  urine  is  yet 
perfectly  normal  in  every  respect.  The  statement  sometimes  made  that  de- 
composition never  takes  place  till  after  an  instrument  has  been  passed,  is, 
however,  not  accurate,  although  in  the  great  majority  of  cases  the  urine  be- 
comes ammoniacal  only  after  surgical  interference.  AVhen  this  takes  place  all 
the  symj^toms  of  chronic  or  subacute  cystitis  supervene.  Febrile  disturbance 
of  the  type  of  chronic  septic  poisoning  sets  in,  and  death  may  follow.  This  is 
more  especially  likely  to  happen  when  the  kidneys  are  alfected  by  chronic 
interstitial  nephritis,  which,  as  already  pointed  out  (p.  994),  is  a  common 
result  of  prolonged  over-distension  of  the  bladder. 

The  primary  object  of  all  treatment  in  ordiuary  uncomplicated  senile  atony 
of  the  bladder  is  to  free  the  patient  from  the  residual  urine,  which  he  is  no 
longer  able  to  expel.  This  can  be  done  only  by  the  use  of  the  catheter,  and 
it  is  the  duty  of  the  Surgeon  to  teach  the  patient  how  to  use  this  instrument 
for  himself,  so  that  at  all  times  he  may  be  the  master  of  his  own  situation,  and 
relieve  himself  when  necessary. 

The  commencement  of  "  catheter  life,"  as  it  has  been  appropriately  termed 
by  Sir  Andrew  Clark,  is  an  important  period  in  a  man's  existence.  For  when 
once  the  use  of  the  instrument  has  been  begun,  it  can  rarely  be  discontinued. 
Hence  it  is  well  not  to  begin  it  unnecessarily  early.  But  it  is  of  at  least  equal 
importance  not  to  fall  into  the  opposite  error  of  delaying  its  use  too  long,  lest 
the  residual  urine  be  allowed  to  accumulate  to  such  an  extent  as  to  become  a 
source  of  discomfort  to  the  patient,  of  injury  to  his  general  health,  and  of 
danger  by  inducing  septic  cystitis  and  all  its  concomitant  evils. 

The  use  of  the  catheter  in  cases  of  atony  of  the  bladder  for  the  removal  of 
residual  urine  is  very  simple,  and,  if  the  kidneys  be  sound  and  the  most 
ordinary  precautions  taken,  is  unattended  with  any  danger.  The  safest  catheter 
to  use  is  a  soft  one.  The  simple  soft  red  rubber  catheter  will  often  pass  with 
ease,  and  is  then  by  far  the  best  instrument  to  use.  Metallic  instruments 
need  not  be  used  by  the  Surgeon,  and  should  never  be  employed  by  the  patient 
himself.  The  ordinary  elbowed  prostatic  catheter,  or  the  conical  one  with  a 
bulbous  end  of  medium  size,  will  be  found  most  convenient  if  the  rubber 
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instrument  will  not  pass.  This  should  be  passed  whilst  the  patient  is  stand- 
ing up,  with  every  possible  care  and  gentleness.  The  instrument  should  be 
lubricated  with  an  antiseptic  oil.  After  and  before  use  the  instrument  must 
be  washed  in  cold  carbolized  water,  so  that  all  chance  may  be  avoided  of 
septic  material  being  carried  into  the  bladder,  and  thus  leading  to  putrefac- 
tion of  the  urine.  At  first  it  may  be  quite  sufficient  if  the  residual  urine  is 
drawn  oii"  every  third  or  second  day.  After  a  time  this  will  be  required  once 
or  twice  daily.  Until  the  patient  becomes  accustomed  to  the  use  of  the 
catheter  all  unnecessary  exertion,  fatigue,  and,  above  all,  chills,  should  be 
most  carefully  avoided.  When  once  the  habit  has  been  established,  these 
precautions  may  be  relaxed,  provided  there  is  no  evidence  of  renal  disease,  and 
the  urine  continues  clear  and  healthy. 

The  catheter  must  not  be  retained,  lest  it  occasion  subacute  cystitis.  If,  as 
often  happens  in  senile  atony,  the  prostate  is  somewhat  enlarged,  care  must 
be  taken  that  the  catheter  really  enters  the  bladder,  and  that  the  dilated 
prostatic  urethra  be  not  alone  emptied.  The  weight  of  the  residual  urine 
causes  the  fundus  of  the  bladder  to  pouch  behind  the  prostate.  This  pouch 
must  be  thoroughly  emptied  by  slowly  withdrawing  the  catheter  when  the 
body  of  the  bladder  has  been  drained.  Should  subacute  cystitis  come  on,  with 
decomposition  of  urine,  during  the  treatment,  the  bladder  must  be  washed  out 
after  being  emptied,  with  antiseptic  lotions  of  the  permanganate  of  potash, 
quinine,  or  iodoform. 

When  once  a  bladder  has  become  atonic  in  advanced  age,  it  never  com- 
pletely recovers  its  contractility,  but  the  regular  use  of  the  catheter  may  do 
much  to  restore  the  normal  contractility,  in  some  degree  at  least.  When  once 
fairly  established,  "  catheter  life  "  may  continue  for  many  years  without  dis- 
comfort or  appreciable  danger.  The  general  health  must  be  attended  to  on 
ordinary  principles  ;  but  no  medicines  are  of  any  special  service  in  these  cases. 

The  treatment  of  that  form  of  atony  of  the  bladder,  which  arises  in  younger 
subjects,  as  the  effect  of  gonorrhceal  cystitis  or  stone  in  the  bladder,  consists 
in  the  daily  use  of  the  catheter.  Nux  vomica  may  possibly  be  of  use  in  some 
cases.  Whenever  the  urine  becomes  turbid  or  offensive,  antiseptic  injections 
must  be  used.  All  this  the  patient  may,  in  most  cases,  be  readily  taught  to 
do  for  himself.  When  once  he  has  acquired  the  art  of  auto-catheterism,  he 
may  pursue  the  ordinary  business  of  life  with  comfort  and  without  peril.  But 
he  must  never  relax  his  care  of  himself,  lest  subacute  cystitis  may  come  on,  or 
phosphatic  deposits  form  in  the  bladder. 

INCONTINENCE    OF  URINE. 

The  term  "  incontinence  of  urine  "  is  usually  applied  to  all  cases  in  which 
the  urine  is  passed  involuntarily.  It  occurs  in  three  forms  : — 1.  Passive 
incontinence,  in  which  the  urine  dribbles  away  as  fast  as  it  is  secreted,  the 
bladder  remaining  empty.  2.  Distension  of  the  bladder  with  overflow. 
3.  Active  incontinence,  in  which  the  bladder  is  emptied  involuntarily  at  short 
intervals  by  its  own  contraction. 

Passive  Incontinence  arises  most  commonly  from  paralysis  of  the  neck 
of  the  bladder,  from  disease  or  injury  of  the  spinal  cord.  It  is  occasionally 
met  with  in  children  from  causes  that  are  not  clearly  ascertained.  Civiale 
states  that  it  has  been  known  to  arise  from  impaction  of  a  calculus  in  the 
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neck  of  the  bladder  in  such  a  way  as  to  prevent  its  closing,  and  yet  to  leave 
sufficient  room  for  the  urine  to  pass.  Very  rare  cases  have  been  recorded 
occurring  in  later  life  in  which  it  was  due  to  enlargement  of  the  lateral  lobes 
of  the  prostate,  with  a  middle  lobe  situated  between  them  in  such  a  way  as  to 
keep  them  apart,  and  yet  not  to  block  the  passage  from  the  bladder.  lu 
tuberculous  disease  of  the  prostate,  with  extensive  destruction  of  the  gland, 
complete  incontinence  may  occur.  Passive  incontinence  is  occasionally  met 
with  in  women,  as  the  result  of  dilatation  of  the  urethra  for  the  removal  of 
stone. 

2.  Distension  of  the  Eladder  with  Overflow,  as  it  is  termed  by 
Thompson,  may  be  due  to  atony  of  the  bladder  (p.  1121),  or  to  enlargement 
of  the  middle  lobe  of  the  prostate.  The  effects  of  atony  iu  causing  overtiow 
of  urine  have  already  been  described  ;  overflow  from  prostatic  disease  will  be 
described  subsequently.  It  is  of  the  utmost  importance  that  this  condition 
should  be  distinguished  from  true  incontinence. 

3.  Active  Incontinence  is  met  with  most  frequently  in  children,  and  is, 
as  a  rule,  not  constant,  occurring  only  at  night.  It  usually  occurs  in  boys. 
It  seems  to  arise  in  some  cases  from  the  patient  losing  command  over  the 
sphincter  during  sleep,  as  soon  as  a  small  quantity  of  urine  has  accumulated 
behind  it.  This  troublesome  condition  may  last  to  adult  life,  and  is  a  source 
of  great  misery  and  discomfort.  In  children  it  is  in  many  cases  sympathetic, 
being  dependent  on  the  irritation  of  a  tight  foreskin,  of  worms  in  the  rectum, 
or  of  a  polypus.  In  other  cases  it  may  be  merely  a  symptom  of  stone  in  the 
bladder.  In  strumous  children,  nocturnal  incontinence  may  be  produced  by 
the  irritation  of  urine  containing  uric  acid  crystals.  All  these  conditions 
must  be  carefully  sought  for  in  every  case,  and  removed  if  possible. 

Treatment. — -In  true  incontinence  little  can  be  done  beyond  providing  the 
patient  with  a  proper  india-rubber  urinal,  which  can  be  worn  day  and  night. 
The  treatment  of  overflow  consists  solely  in  the  periodical  use  of  the  catheter 
(p.  1124).  In  nocturnal  incontinence  of  children,  if  it  be  not  connected  with 
some  evident  source  of  local  irritation,  which  should  then  be  removed,  the 
administration  of  tonics  will  be  found  useful — either  quinine  or  the  tincture 
of  perchloride  of  iron,  alone  or  conjoined  with  tincture  of  cantharides.  If 
there  be  irritation  of  the  mucous  membrane  of  the  bladder,  the  administration 
of  alkalies,  in  conjunction  with  a  tonic,  as  the  potassio-tartrate  of  iron,  or  a 
little  copaiba  mixed  with  honey,  will  be  found  very  serviceable.  The  last  meal 
should  not  be  immediately  before  bed-time,  and  the  amount  of  fluid  taken 
should  be  restricted.  Cold  sponging,  light  clothing  at  night,  and  means 
calculated  to  break  the  habit,  such  as  waking  the  child  at  the  time  at  which 
it  generally  occurs,  changing  his  position  in  bed,  &c.,  should  not  be  omitted. 
Of  all  remedies  for  incontinence  of  urine  in  children,  belladonna  is  the  most 
successful.  Ringer  advises  it  to  be  given  in  full  doses — from  10  to  20  minims 
of  the  tincture  three  times  a  day.  Sometimes  better  results  are  obtained  with 
atropine,  which  should  be  given  at  night  in  a  dose  gradually  increased  from 
yigth  to  as  much  as  y\jth  of  a  grain.  In  obstinate  cases  the  passage  of  a 
sound  may  be  useful. 

Hysterical  Retention  and  Incontinence  of  Urine  not  unfrequently 
occur  in  nervous  girls,  and  require  to  be  treated  by  anti-hysterical  remedies, 
amongst  which  preparations  of  perchloride  of  iron,  either  alone  or  with 
valerian,  will  be  found  most  useful.    Cold  douches  are  also  of  great  service. 
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In  cases  of  hysterical  retention,  the  use  of  the  catheter  should,  if  possible,  be 
avoided,  as  the  patients  are  apt  to  get  into  the  habit  of  having  it  introduced, 
and  will,  with  that  morbid  propensity  that  characterizes  hysteria,  continue  for 
a  length  of  time  to  require  its  introduction.  If  left  to  themselves,  though  the 
bladder  may  become  much  distended,  it  will  not  burst,  but  will  probably  empty 
itself  without  further  trouble,  particularly  if  the  patient  be  put  into  a  bath  and 
well  douched  over  the  hips  and  loins  with  cold  water.  In  some  cases,  these 
morbid  conditions  in  women  appear  to  be  connected  with  some  local  irritation 
about  the  urethra  or  uterus  ;  and  then  proper  treatment  must  be  directed  to 
these  organs  before  the  disease  can  be  removed. 

Painful  Conditions  of  the  Bladder. — The  bladder  may  be  the  seat  of 
severe  pain,  either  continuous  or  remittent,  without  any  disease  being  dis- 
coverable iu  it ;  the  pain  being  either  a  kind  of  neuralgic  condition,  especially 
occurring  in  hysterical  or  hypochondriacal  patients  ;  or  else  being  sympathetic 
with,  and  dependent  on,  disease  at  a  distance,  as  in  the  kidneys,  uterus, 
rectum,  &c.  At  the  same  time  it  must  be  borne  in  mind  that  the  secretion 
of  acid  or  irritating  ui'ine  will,  in  some  individuals,  be  a  source  of  much 
constant  suffering  ;  and  that  any  disease  seated  about,  or  coming  into  contact 
with,  the  neck  of  the  bladder,  as  tumour,  stone,  &c.,  is  especially  apt  to  give 
rise  to  severe  suffering,  and  will,  in  many  cases,  be  accompanied  by  frequent 
desire  to  micturate,  with  much  spasm  about  the  part. 

TUBERCLE    OF    THE  BLADDER. 

Tuberculous  Disease  of  the  bladder  appears  to  be  rarely  primary.  It  is 
usually  an  extension  from  similar  disease  of  the  kidney  and  ureter,  or  of  the 
prostate,  and  is  not  uncommonly  met  with  as  part  of  a  general  tuberculous 
affection  of  the  genito-urinary  tract.  Even  in  cases  in  which  all  the  symptoms 
during  life  are  referable  to  the  bladder,  post-morfem  examination  will  usually 
reveal  the  existence  of  tuberculous  deposits  elsewhere,  especially  in  the 
prostate.  The  disease  shows  a  special  tendency  to  affect  the  parts  about  the 
trigone.  It  is  rarely  that  the  disease  is  seen  in  its  earliest  stages,  when 
small  granulations  are  present  in  the  mucous  membrane.  Ulceration  soon 
occurs,  and  in  addition  the  signs  of  chronic  cystitis  become  more  or  less 
marked.  The  ulcers  are  usually  small  and  rounded  or  oval  ;  the  edges  are 
slightly  raised,  and  the  surface  is  yellow  and  granular.  Occasionally  a  single 
ulcer  of  considerable  size  is  met  with.  The  ulceration  is  usually  superficial, 
and  perforation  of  the  bladder  is  rare.  In  the  advanced  stages  of  the  disease 
the  ulceration  often  extends  to  the  neck  of  the  bladder  and  the  prostatic 
portion  of  the  urethra. 

Symptoms. — Tuberculous  disease  of  the  bladder  has  been  met  with  at  all 
ages,  but  it  is  most  common  in  young  adult  males.  The  onset  is  often 
extremely  insidious,  and  the  only  symptom  in  the  early  stages  may  be 
increased  frequency  of  micturition.  This  may  be  so  marked  that  care  must 
be  taken  not  to  mistake  it  for  incontinence,  especially  when  the  disease  occurs 
in  children. 

Htematuria  is  frequently  an  early  symptom,  and  thus  at  this  stage  the 
disease  may  possibly  be  confounded  with  stone  or  tumour  of  the  bladder. 
Tutfier,  writing  in  the  "  Traite  de  Chirurgie  "  of  Duplay  and  Reclus,  points 
out  that  the  htemorrhage  may  be  distinguished  from  that  due  to  stone  by  its 
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painlessness  and  the  absence  of  any  relation  to  rest  and  movement  ;  whilst 
from  the  hematuria  due  to  a  tumour  it  differs  in  its  small  amount  and  the 
period  of  increased  frequency  of  micturition  which  usually  precedes  its  first 
occurrence.  In  the  later  stages,  when  ulceration  has  occurred,  the  symptoms 
are  those  of  chronic  cystitis.  The  act  of  micturition  is  frequent  and  the  pain 
severe.  The  urine  contains  pus,  often  in  considerable  quantity.  At  this 
stage  the  symptoms  may  closely  resemble  those  of  stone,  and  often  the  diag- 
nosis is  based  chiefly  upon  the  coexistence  of  tuberculous  disease  elsewhere, 
more  especially  in  the  kidneys,  prostate  and  testes.  The  bacillus  tuberculosis 
can  occasionally  be  demonstrated  in  the  pus  in  the  urine.  Cystoscopic  ex- 
amination may  be  useful  as  a  means  of  diagnosis  (p.  1110).  The  gravity  of 
the  case  and  the  intensity  of  the  patient's  sufferings  are  much  increased 
if  the  tuberculous  affection  become  complicated  with  septic  cystitis. 

The  prognosis  is  necessarily  grave,  especially  if  the  affection  of  the  bladder 
forms  only  part  of  a  genito-urinary  tuberculosis.  In  some  cases,  however,  the 
course  of  the  disease  is  very  slow,  and  cure  may  undoubtedly  occur  as  the  result 
of  local  and  constitutional  treatment. 

Treatment. — When  the  existence  of  early  tuberculous  disease  of  the 
bladder  is  suspected  the  general  treatment  should  be  carried  out  on  the  lines 
indicated  in  Vol.  I.,  p.  1099.  Guyon  recommends,  even  in  the  early  stages 
before  symptoms  of  ulceration  are  present,  instillations  of  perchloride  of 
mercury.  The  solutions  employed  vary  in  strength  from  1  in  200  to  1  in  1,000, 
and  the  amount  injected  from  10  to  40  drops.  The  bladder  is  emptied  with 
a  catheter  and  the  injection  made  with  a  small  syringe  ;  it  may  be  repeated 
every  few  days. 

In  the  later  stages  of  the  disease  much  may  be  done  to  relieve  the  pain 
and  irritation  by  washing  out  the  bladder  ;  and  by  the  use  of  iodoform  con- 
siderable improvement  may  sometimes  be  produced.  Boric  acid  lotion  will 
be  found  one  of  the  most  useful  injections,  and  iodoform  can  best  be  introduced 
in  the  form  of  an  emulsion.  Berkeley  Hill  advised  the  following  : — Iodoform 
2  parts,  mucilage  4  parts,  glycerine  2  parts,  water  20  parts  ;  two  drachms  to 
be  injected  once  or  twice  a  day.  If  the  passage  of  the  catheter  and  the 
washing  out  of  the  bladder  cause  much  pain,  a  drachm  of  5  per  cent,  solution 
of  cocaine  may  be  first  injected.  Cystotomy  may  be  required  in  cases  in 
which  the  simpler  methods  of  treatment  have  failed,  and  in  which  the  pain 
and  irritability  of  the  bladder  are  seriously  affecting  the  patient's  health.  Not 
only  does  the  drainage  relieve  the  patient's  symptoms,  but  by  putting  the  bladder 
at  rest  the  operation  favours  the  healing  of  the  ulcers,  and  also  enables  the 
Surgeon  to  treat  the  diseased  surface  directly.  Median  cystotomy  is  the  simplest 
method,  and  this  is  probably  the  best  treatment  when  the  operation  is  undertaken 
merely  as  a  palliative  in  advanced  cases.  In  favourable  cases,  however,  supra- 
pubic cystotomy  should  be  preferred,  as  it  allows  a  more  thorough  examination; 
and,  if  necessary,  the  ulcerated  surface  can  be  scraped  and  treated  with  iodoform. 
In  a  few  cases  this  has  been  done  with  considerable  success.  In  the  female, 
dii'ect  treatment  of  the  ulcers  can  be  carried  out  after  simple  dilatation  of  the 
urethra,  or  by  the  use  of  Kelly's  cystoscope. 
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SACCULI    OF    THE  BLADDEK. 

Sacculi  have  already  been  mentioned  at  pp.  992,  1041,  and  1114,  as  arising 
in  connexion  with  over-distension  of  the  bladder  or  obstruction  to  the  escape 
of  urine  from  it.  These  are  of  small  size,  not  usually  exceeding  a  pigeon's 
egg.  They  arise,  as  already  described,  in  the  bladders  of  elderly  men  who 
have  suffered  from  severe  mechanical  obstacle  to  the  passage  of  the  urine,  in 
the  shape  of  stricture  or  enlarged  prostate  ;  they  are  associated  with  a 
generally  thickened  fasciculated  state  of  the  organ,  and  appear  to  be  the  result 
of  pressure  on  the  contained  urine  during  efforts  at  expulsion,  causing  extrusion 
of  the  mucous  and  serous  coats,  and  perhaps  of  the  thinned  muscular  coat  at 
some  points  of  least  resistance. 

Sacs  connected  with  the  bladder  are,  however,  occasionally  met  with,  the 
origin  of  which  can  hardly  be  explained  in  this  way.  These  may  be  single 
or  multiple,  and  may  attain  an  enormous  size.  The  largest  I  have  seen 
occurred  in  a  man  35  years  of  age,  otherwise  perfectly  healthy.  There  was  a 
tense  elastic  tumour,  smooth  and  rounded,  occupying  the  whole  abdomen  and 
extending  into  the  pelvis,  so  as  to  be  felt  through  the  rectum.  Had  it 
occurred  in  a  woman,  the  disease  would  probably  have  been  pronounced  to  be 
ovarian.  The  tumour  had  existed  for  six  months,  had  gradually  increased, 
but  occasioned  no  uneasiness  except  by  its  pressure-effects.  There  had  been 
no  difficulty  in  passing  urine  or  in  defgecation.  The  tumour  was  aspirated  at 
its  most  prominent  part,  and  seven  pints  of  clear  urine  were  drawn  off.  The 
patient  suddenly  became  faint,  and  died  of  syncope.  On  examination  after 
death,  two  enormous  sacs  were  found  connected  with  the  bladder,  one  on  each 
side,  by  a  rounded  opening  that  would  admit  the  little  finger.  These  orifices 
were  equidistant  from  the  mesial  line,  and  about  an  inch  and  a  half  above 
each  ureter.  The  sacs  were  thin-walled,  composed  chiefly  of  mucous  mem- 
brane and  peritoneum,  possibly  having  scattered  muscular  fibres  in  their 
composition  ;  both  were  emptied  through  the  bladder  by  the  one  puncture. 
The  ureter  on  each  side  was  adherent  to  the  wall  of  the  sacculus  and  consider- 
ably pressed  upon,  and  as  the  result  of  this  the  pelves  of  the  kidneys  were 
dilated  ;  the  pyramidal  portion  of  the  kidney  was  absorbed  and  the  cortex 
greatly  thickened  and  indurated  by  chronic  interstitial  inflammation.  The 
bladder  was  greatly  dilated  and  hypertrophied,  its  mucous  membrane  was 
opaque  and  white,  and  showed  no  signs  of  old  or  recent  cystitis.  The  prostate 
and  urethra  were  healthy,  and  no  source  of  mechanical  obstruction  was 
detected.  The  cause  of  the  condition  is  extremely  obscure.  There  is  a 
similar  specimen,  but  somewhat  less  marked,  in  the  museum  of  University 
College  ;  the  sacculus  springs  from  the  same  spot,  which  indeed,  from  compari- 
son with  other  specimens,  seems  to  be  the  common  point  of  origin  of  all 
sacculi  of  the  bladder  which  reach  any  considerable  size. 

TUMOURS   OF    THE  BLADDER. 

Simple  Tujiours. — The  most  common  simple  growth  is  the  Villous 
Tumour  or  Papilloma.  It  consists  of  delicate  branched  processes,  which, 
when  the  growth  is  immersed  in  water,  float  out,  so  that  it  somewhat  resembles 
a  sea  anemone.    These  may  spring  fi-om  a  narrow  base  forming  a  peduncu- 
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lated  mass,  or  spread  over  a  considerable  area  of  the  bladder  wall.  The 
base  from  which  they  arise  may  be  almost  level  with  the  surface  of  the 
bladder,  or  may  form  a  fleshy  mass  of  some  thickness.  Microscopic  exami- 
nation shows  that  each  papilla  is  composed  of  a  fine  capillary  loop,  surrounded 
by  an  extremely  delicate  connective  tissue,  in  some  parts  almost  homogeneous, 
with  numerous  rounded  or  spindle-shaped  cells  scattered  through  it.  The 
surface  is  covered  with  epithelium  of  the  same  character  as  that  of  the 
bladder,  but  more  delicate.  The  cells  are  often  oval  or  fusiform,  and  are 
arranged  in  several  layers.  This  delicate  epithelium  separates  almost  im- 
mediately if  the  growth  is  put  in  water,  and  is  consequently  often  lost  in 
microscopic  specimens.  The  base  is  composed  of  loose  and  highly  vascular 
connective  tissue.  These  tumours  almost  invariably  spring  from  the  neigh- 
bourhood of  the  trigone,  although  rarely  from  the  trigone  itself.  Hurry 

Fenwick  found  that  in  4o  per  cent,  the  growth 
is  attached  to  the  orifice  of  the  right  ureter, 
in  2G  per  cent,  to  that  of  the  left,  and  in  10  per 
cent,  to  the  interureteral  region.  They  are 
usually  single,  but  occasionally  two  or  more  are 
found.  Thompson  states  that  only  about  one 
in  six  or  seven  is  distinctly  pedunculated,  the 
great  majority  being  more  or  less  sessile.  When 
pedunculated,  the  pedicle  may,  in  rare  cases,  be 
of  considerable  length,  sometimes  an  inch  or 
more. 

Other  simple  tumours  are  occasionally  met 
with.  Thus  in  children  simple  mucous  polypi 
have  been  observed.  They  are  smooth  or  nearly 
smooth  on  the  surface,  and  composed  chiefly 
of  myxomatous  tissue,  similar  to  that  seen  in 
the  simple  polypus  of  the  nose.  In  others  the 
Fig.  ooi.-viUous  Tumour  of  Bladder,     connective  tissue  basis  of  the  tumour  was  so  firm 

and  the  papilla ti on  on  the  surface  so  imperfect 
that  the  growth  has  been  described  as  a  fibroma.  Probably  all  these  growths 
are  closely  related  to  each  other,  consisting  essentially  of  an  outgrowth  from 
the  submucous  tissue  of  the  bladder.  MsFomata  also,  or  tumours  containing 
non-striated  muscular  fibre,  have  been  met  with  springing  from  the  wall  of  the 
bladder. 

Symptoms. — Simple  tumours  of  the  bladder  occur  usually  in  youth  or  early 
middle  age.  The  earliest  symptom  in  all  forms  of  simple  tumour  is  painless 
haemorrhage.  At  first  it  is  small  in  amount  and  intermittent,  but  as  the 
disease  progresses  it  becomes  more  abundant  and  almost  constant.  The 
characteristic  sign  of  htemorrhage  from  a  villous  tumour  is  that  the  blood  is 
not  uniformly  mixed  with  the  urine,  but  comes  chiefly  towards  the  end  of 
micturition,  sometimes  dropping  away  almost  pure  after  the  urine  has  ceased 
to  flow.  The  quantity  may  be  very  large,  and  clots  are  often  passed.  As  the 
disease  advances  frequency  of  micturition  and  the  general  signs  of  irritability 
of  the  bladder  may  make  their  appearance,  but  hiematuria  may  form  the  only 
symptom  for  many  months  or  even  years.  I  have  known  abundant  hgematuria 
to  continue  for  many  years — for  twelve  or  fourteen — probably  from  a  papil- 
loma, without  deranging  the  general  health  to  so  great  an  extent  as  might  be 
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expected  from  so  continuous  and  copious  a  loss  of  blood.  The  most  important 
sign,  and  one  which  should  always  be  persistently  sought  for,  is  the  passage  of 
recognizable  fragments  of  the  growth  iu  the  urine.  But  little  information  is 
gained  by  sounding  ;  occasionally  some  irregularity  may  be  felt,  but  its  nature 
and  outline  cannot  be  determined.  A  hollow  sound  may,  however,  return 
with  some  of  the  growth  in  its  eye,  and  thus  determine  the  nature  of  the  case. 
Profuse  hfemorrhage,  after  sounding,  commonly  occurs,  but  is  not  sufficient 
to  found  a  diagnosis  upon.  Examination  of  the  trigone  from  the  rectum 
never  gives  any  information  unless  the  tumour  be  very  large,  when  it  might 
possibly  be  recognized  by  pressing  firmly  above  the  pubes  at  the  same  time. 
Careful  examination  of  the  bladder  by  means  of  a  small  flat-bladed  lithotrite 
may  detect  the  presence  of  the  tumour,  as  in  the  first  case  recorded  by 
Thompson. 

These  tumours  occasionally  become  encrusted  with  'plioqjhatk  matter, 
deposited  upon  them  by  the  urine,  and  then  they  will  resemble  still  more 
closely  a  calculus  when  the  bladder  is  sounded  ;  from  it,  however,  they  may 
be  distinguished  by  their  fixed  character,  and  by  the  impossibility  of  passing 
a  sound  around  them. 

If  the  disease  be  left  unrelieved  I't  terminates  fatally  sooner  or  later,  some- 
times by  exhaustion  from  constant  loss  of  blood,  but  more  often  by  disease  of 
the  kidneys  induced  by  the  obstruction  to  the  orifices  of  the  ureters  by  the 
growth,  or  by  septic  inflammation  extending  to  the  pelvis  of  the  kidney. 

The  Diagnosis  can  usually  be  made  by  attention  to  the  above  points,  but 
it  must  be  remembered  thfit  certain  other  affections  may  cause  symptoms 
closely  resembling  those  of  a  benign  tumour.  Among  these  Hurry  Fenwick, 
who  has  made  a  special  study  of  this  subject,  enumerates  : — 1,  Certain  forms 
of  prostatic  congestion  occurring  in  young  men  ;  2,  Certain  forms  of  renal 
haemorrhage,  such  as  that  due  to  granular  kidney  (p.  1008)  and  early  carci- 
noma ;  3,  Urethral  caruncle  in  the  female  ;  and  4,  Stone  in  the  bladder, 
especially  in  elderly  men,  if  the  bladder  be  insensitive,  or  the  stone  lodged 
behind  the  prostate.  In  practised  hands  the  employment  of  the  electric 
cystoscope  has  proved  of  the  greatest  value  in  the  detection  of  simple  tumours 
of  the  bladder,  and  as  a  means  of  distinguishing  between  this  disease  and 
other  causes  of  painless  htematuria  (p.  1135).  Not  only  may  the  presence  of 
the  tumour  be  ascertained,  but  valuable  information  may  be  gained  as  to  its 
size  and  situation. 

In  the  cases  in  which  the  Surgeon  is  unable  to  make  a  certain  diagnosis  by 
other  methods,  he  may  proceed  to  explore  the  bladder  digitally  through  an 
opening,  which  will  also  serve  for  the  removal  of  the  growth,  if  such  be  found 
to  exist.  This  exploration  may  be  carried  out  through  a  perinseal  incision, 
similar  to  that  recommended  by  Thompson  in  some  cases  of  irritable  bladder  ; 
but,  as  a  general  rule,  suprapubic  cystotomy  allows  a  more  thorough  examina- 
tion, and  is  far  more  convenient  for  the  removal  of  the  tumour.  Should 
there  be  no  papilloma,  the  method  of  examination  will  determine  the 
condition  of  the  interior  of  the  bladder,  the  presence  or  not  of  malignant 
disease,  or  of  encysted  calculus,  and  if  none  of  these  are  present,  will  serve 
as  an  opening  through  which  drainage  may  be  maintained,  in  the  hope  of 
relieving  the  irritability  or  chronic  inflammation  from  which  the  patient  is 
snff"ering. 

In  females  the  bladder  is  easily  explored  by  dilatation  of  the  urethra  and 
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introduction  of  the  forefinger,  a  proceeding  Avhich,  as  a  rule,  is  not  even 
followed  by  incontinence  of  urine. 

The  Treatment  of  simple  tumours  of  the  bladder  was  up  to  a  recent  period 
of  the  most  unsatisfactory  character,  Surgeons  usually  contenting  themselves 
with  attempting  to  restrain  the  hEemorrhage  by  means  of  gallic  acid  and  similar 
astringents.  Operative  means  were  seldom  employed.  It  is  true  that  Civiale 
removed  a  small  growth  situated  near  the  neck  of  the  bladder  by  seizing 
and  twisting  it  off  with  a  lithotrite.  Warner  removed  a  tumour  of  this  kind 
the  size  of  an  egg  from  the  bladder  of  a  woman  after  dilating  the  urethra. 
Billroth  removed  a  tumour  from  the  bladder  of  a  boy  which  proved  to  be 
in  parts  a  myo-sarcoma,  in  others  a  myo-carcinoma.  It  was  as  large  as  a  man's 
fist,  and  had  a  pedicle  which  appeared  to  be  connected  with  the  muscular 
coat.  The  operation  consisted  of  cystotomy  by  the  ordinary  lateral  operation. 
But  as  the  tumour  was  too  large  to  be  got  away  through  the  perinseum,  the 
bladder  was  opened  above  the  pubes  by  a  free  transverse  cut.  The  tumour 
was  then  torn  away  by  the  finger,  and  the  pedicle  cut  across  with  a  knife 
guarded  by  the  finger.  The  patient  did  well.  Humphry  in  1877  operated  on 
a  boy  who  had  a  tumour  in  the  bladder  causing  dysuria  and  hsemorrhage. 
He  opened  the  bladder  by  lateral  cystotomy  through  the  perinaeum,  and 
removed  the  tumour  with  forceps  and  the  finger-nail.  It  proved  to  be  a 
fibro-sarcoma.  The  patient  made  a  good  recovery.  Volkmann  and  Marcacci 
both  performed  suprapubic  cystotomy  for  the  removal  of  vesical  myomata, 
but  with  fatal  results.  In  1881  Ransohoff  of  Ohio  removed  a  tumour  as 
large  as  a  small  peach  growing  from  the  posterior  wall  of  the  bladder.  The 
operation  he  practised  was  lateral  cystotomy  ;  the  tumour  was  then  scraped 
away  by  means  of  one  of  Yolkmann's  sharp  spoons.  The  patient  recovered 
after  a  tedious  convalescence. 

To  Thompson  is  due  the  merit  of  having  placed  the  operation  on  a  more 
definite  basis.  His  earlier  operations  were  all  performed  through  the 
perinseal  incision,  described  at  p.  1119.  The  finger  was  introduced  into  the 
bladder  through  the  opening  in  the  membranous  urethra,  and  the  position  of 
the  tumour  ascertained  ;  it  was  then  crushed  or  torn  away  from  the  mucous 
membrane  by  means  of  specially-constructed  forceps.  Increasing  experience 
showed  that  this  method  was  only  adapted  to  simple  pedunculated  growths 
of  very  moderate  size.  For  large  growths,  therefore,  Thompson  found  it 
necessary  to  proceed  to  suprapubic  cystotomy,  pushing  up  the  bladder  with  a 
large  sound  passed  through  the  perinseal  wound. 

More  recently,  however,  Thompson  has  practised  suprapubic  cystotomy 
both  for  exploration  and  removal  of  the  growth.  Even  for  small  pedunculated 
growths  this  operation  is  probably  safer,  especially  for  those  Surgeons  whose 
experience  is  limited,  as  in  it  the  forceps  can  be  guided  by  sight  and  touch, 
whereas,  by  the  perineal  method,  it  is  more  or  less  a  scratch  in  the  dark. 
Among  others  who  have  especially  advocated  the  high  operation  are  S.  Jones, 
Bennett  May,  and  Hurry  Fenwick  in  this  country,  and  Von  Bergmann, 
Gruyon,  Dittel,  and  others  on  the  Continent. 

Operation. — The  bladder  is  opened  in  the  same  way  as  in  the  high 
operation  for  stone  (p.  1048).  Each  side  of  the  incision  in  the  bladder  must 
be  held  well  up  by  a  stitch  passed  through  the  coats.  The  cavity  must  then 
be  gently  cleaned,  either  with  a  small  piece  of  sponge,  or  by  running  a  stream 
of  boric  lotion  through  it.    Great  gentleness  must  be  used  in  doing  this,  as  if 
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the  tumour  be  made  to  bleed  it  is  practically  impossible  to  see  anything.  If, 
liowever,  the  bladder  can  be  cleaned  without  hgemorrhage,  its  cavity  may  be 
ilhiminated  by  means  of  a  lamp  and  mirror,  or,  better  still,  by  a  small 
incandescent  electric  lamp  passed  into  it.  Often,  however,  the  blood  obscures 
everything,  and  the  Sui'geon  must  be  guided  by  feeling  the  growth. 

Hurry  Fenwick  employs  a  specially-constructed  expanding  speculum,  which 
is  introduced  into  the  opening  and  passed  down  to  the  growth  ;  the  water  is 
then  sucked  out  of  it,  and  thus,  by  means  of  a  strong  light,  the  removal  of 
the  growth  can  be  safely  carried  out.  Fergasson's  specula,  of  different  sizes, 
may  be  used  for  the  same  purpose. 

The  growth  is  removed  with  Thompson's  forceps,  but  sometimes,  if  it  is 
sessile  and  widely-diffused,  it  may  be  scraped  away  with  a  sharp  spoon.  If 
the  bleeding  is  severe,  it  may  be  arrested  by  sponge  pressure,  or  by  cold  or 
hot  water,  or  the  galvano-cautery  may  be  applied  to  the  bleeding  surface. 
Strong  chemical  styptics  should  be  avoided,  as  they  may  cause  serious  cystitis. 
The  after-treatment  is  the  same  as  in  suprapubic  lithotomy. 

In  the  female,  dilatation  of  the  urethra  is  so  simple  a  proceeding  that  it 
should  always  be  done  before  any  further  operation  is  undertaken. 

Malignant  Tumouks. — Sarcoma  of  the  bladder  is  much  less  common 
than  either  papilloma  or  carcinoma.  Roger  Williams  found  that  of  90  cases 
of  tumour  of  the  bladder  consecutively  treated 
in  four  London  hospitals  only  6  were  sarcoma, 
whilst  59  were  carcinoma  and  23  papilloma. 
The  growth  is  composed  of  round  cells,  or 
mixed  round  and  spindle  cells,  and  is  papillary 
on  the  surface.  The  distinction  between  this 
and  a  papilloma  with  a  thick  base  which  has 
been  inflamed  is  not  easy  to  make  out,  and 
further  investigation  is  required  before  a  clear 
separation  can  be  made  between  these  tumours  ; 
more  especially  as  all  new  growths  in  the 
bladder,  whether  simple  or  malignant,  tend 
to  assume  a  papillary  form.  From  a  study 
of  fifty  cases  of  sarcoma  of  the  bladder,  Fen- 
wick finds  that  in  20  per  cent,  the  surface  of 
the  tumour  is  villous.  Thompson  describes 
tumours  which,  in  his  opinion,  occupy  a  place  between  papilloma  and  sarcoma, 
and  which  he  terms  "  transitional."  One  tumour  removed  by  him  was 
found  to  be  a  chondrifying  sarcoma. 

Carcinoma  appears  to  be  the  most  common  form  of  new  growth  aifecting 
the  bladder  primarily,  and,  in  addition,  the  bladder  is  often  invaded  by 
malignant  growths  originating  in  the  rectum  or  uterus.  Primary  carcinoma 
of  the  bladder  assumes  the  squamous-celled  form.  Scirrhus  is  said  to  have 
been  met  with,  but  most  probably  it  commenced  in  the  prostate  and  not  in 
the  bladder  itself.  Carcinoma  of  the  bladder  often  commences  on  the  posterior 
surface,  extending  secondarily  to  the  trigone.  As  a  rule  the  tumour  invades 
the  wall  of  the  bladder  from  the  first,  and  rapidly  ulcerates  ;  in  rarer  instances 
the  tumour  grows  more  superficially,  and  may  slowly  form  a  considerable  mass 
of  growth  with  but  little  tendency  to  infiltration  in  the  early  stages.  The 
ulcerating  surface  of  the  tumour  occasionally  becomes  encrusted  with  phos- 
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phatic  deposit,  and  sometimes  a  phosphatic  calculus  may  form  in  the  diseased 
bladder,  and  thus  add  greatly  to  the  intense  pain  that  usually  attends  this 
affection. 

Symptoms. — Sarcoma  of  the  bladder  is  so  rare  that  in  speaking  of  the 
symptoms  of  malignant  tumours  the  remarks  will  have  reference  chiefly  to 
carcinoma.  Sarcoma  has  been  met  with  in  childhood ;  it  is  then  usually  of 
rapid  growth,  and  quickly  proves  fatal.  Carcinoma  is  rarely  met  with  before 
forty,  and  is  more  common  in  men  than  in  women.  The  symptoms  it  gives  rise 
to  are  intense  dysuria,  with  discharge  of  blood  and  viscid  mucus,  in  which 
fragments  of  the  tumour  may  be  found.  No  conclusion  of  any  kind  can  be 
drawn  from  single  cells  ;  it  is  only  when  a  distinct  group  of  cells  is  found, 
possibly  attached  to  a  portion  of  stroma,  that  any  opinion  can  be  formed  as  to 
their  source.  In  a  case  under  the  care  of  Berkeley  Hill,  the  nest-like  arrange- 
ment of  the  epithelial  ceils  was  recognized  in  some  fragments  passed  in  the 
urine.  Thompson  states  that  the  diagnosis  of  cancer  from  simple  tumours 
may  be  made  by  the  age  of  the  patient,  and  by  the  fact  that  pain  and  frequency 
of  micturition  appear  early,  often  before  the  blood.  In  simple  tumours,  blood 
is  the  iirst  symptom,  preceding  pain,  often  by  many  months.  The  rapid  pro- 
gress of  the  disease,  and  the  intensity  of  the  patient's  sufferings,  usually  differ 
widely  from  the  slow  progress  and  slight  discomfort  caused  by  simple  tumours 
during  the  early  period  of  their  development.  The  symptoms  will,  however, 
be  found  to  differ  according  to  the  varying  tendency  of  the  tumour  to  infiltrate 
the  wall  of  the  bladder.  Fenwick  has  shown  that  in  the  case  of  the  more 
superficial  slowly-growing  varieties  of  carcinoma  the  early  symptoms  may 
closely  resemble  those  of  a  papilloma  ;  the  bleeding  being  unaccompanied  by 
pain,  but  usually  being  more  profuse  than  that  due  to  a  simple  growth.  Cancer 
of  the  bladder  frequently  causes  a  tumour  which  can  be  felt  from  the  rectum  ; 
simple  tumours  practically  never  do,  and  for  this  reason  Thompson  lays  down 
the  law  that  if  the  tumour  can  be  felt  from  the  rectum  it  is  not  a  case  to 
operate  on  except  for  the  purpose  of  relieving  suffering  by  perinseal  drainage. 
Death  usually  occurs  from  exhaustion  and  the  spread  of  septic  inflammation 
to  the  kidneys. 

When  secondary  to  rectal  cancer,  a  communication  will  usually  have  been 
established  between  the  two  cavities,  through  which  flatus  and  fseces  pass  into 
the  bladder,  and  thus  greatly  aggravate  the  patient's  sufferings. 

The  Treatment  of  cancer  of  the  bladder  must  necessarily  be  merely 
palliative  in  all  but  exceptional  cases.  Morphia  hypodermically  administered, 
the  frequent  use  of  antiseptic  injections,  possibly  drainage  of  the  bladder 
through  a  median  perinasal  section,  and,  in  those  cases  that  are  secondary  to 
rectal  cancer,  colotomy,  constitute  the  main  elements  of  the  treatment.  In 
some  cases  of  superficial  papillary  carcinoma  long  freedom  from  recurrence 
has  followed  operation  ;  the  surface  of  the  growth  being  removed  with  forceps 
and  the  base  with  scissors  or  a  lance-pointed  knife.  The  possibility  of  remov- 
ing a  portion  of  the  wall  of  the  bladder  has  been  demonstrated  by  numerous 
experiments  on  animals,  and  by  operations  on  the  human  subject.  In  1885 
Sonnenburg,  of  Berlin,  removed  two-thirds  of  the  bladder  wall,  opening  the 
peritoneum  in  so  doing.  He  sutured  the  peritoneum  accurately,  but  was 
unable  to  close  the  walls  of  the  bladder,  and  yet  the  woman  survived  one 
month,  dying  of  exhaustion.  In  the  same  year,  Antal,  of  Buda  Pesth,  success- 
fully removed  about  one-third  of  the  bladder  without  wounding  the  peritoneum, 
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which  had  to  be  stripped  off  part  of  tlie  portion  removed.  Such  proceedings 
can,  however,  rarely  be  possible. 

The  Results  of  operation  in  carefully  selected  cases  of  tumour  of  the 
bladder  have  been  on  the  whole  satisfactory.  Hurry  Fenwick  has  recorded 
the  results  of  his  first  40  operations  undertaken  for  the  removal  of  tumours  of 
the  bladder  diagnosed  to  be  present  by  means  of  the  cystoscope.  In  one  case 
no  actual  tumour  was  found,  and  in  another  no  attempt  was  made  to  remove 
it.  In  38  cases  a  tumour  was  removed.  In  3  cases  death  was  directly  due  to 
the  operation  ;  in  2  cases  of  carcinoma  recurrence  occurred  within  three 
months  and  proved  fatal,  and  in  4  cases  a  second  operation  was  per- 
formed for  recurrence.  The  remaining  27  cases  were  in  good  health  when 
the  report  was  made,  in  one  case  four  years  having  elapsed  since  the 
operation. 

HiEMATURIA. 

The  admixture  of  blood  with  the  urine  may  usually  be  recognized  by  the 
colour  which  it  communicates  to  this  fluid.  If  the  blood  be  in  large  quantity, 
the  urine  will  be  dark  brown,  chocolate,  or  maroon-coloured,  and  will  stain  red 
the  bottom  of  the  utensil  or  a  piece  of  white  blotting-paper.  If  it  be  in  smaller 
i|uantity,  the  urine  will  be  brown  in  varying  shades — smoky,  or  having  some- 
thing of  the  aspect  of  thin  beef-tea  ;  in  other  cases  it  will  be  little  discoloured, 
but  will  deposit  a  red  or  brown  sediment  on  standing.  Under  the  microscope, 
blood-discs  may  be  detected  in  large  numbers.  Heat  coagulates  the  blood 
into  a  brownish-grey  deposit,  leaving  a  clear  supernatant  fluid.  Microscopic 
examination  should  never  be  neglected  in  doubtful  cases,  as  by  that  means 
small  traces  of  blood  may  be  certainly  recognized  ;  and,  moreover,  it  must  be 
remembered  that  in  the  condition  known  as  hajmatinuria  the  urine  is  darkly 
stained  with  blood-pigment,  but  contains  no  corpuscles.  The  patient's  word 
that  he  has  passed  blood  should  never  be  relied  upon  too  implicitly,  as  high- 
coloured  urine  depositing  uric  acid  or  urates  is  often  ignorantly  supposed  to 
contain  blood. 

Hsematuria  may  arise  from  a  constitutional  condition  or  from  a  local  cause. 
When  const ituiional ,  it  may  be  the  consequence  of  scurvy  or  purpura.  In 
these  cases  it  will  necessarily  be  associated  with  other,  and  probably  marked, 
evidences  of  the  disease.  A  form  of  hajmaturia,  depending  on  the  presence  of 
a  parasite — the  Bilharzia  Itamatohia — is  prevalent  in  Africa,  and  has  been  ably 
investigated  by  Leuckart,  John  Harley,  Cobbold,  and  others. 

When  arising  from  local  causes,  hfematuria  is  a  symptom  of  disease  existing 
in  some  part  of  the  urinary  apparatus,  and  it  often  assumes  great  importance 
from  the  loss  of  blood  induced. 

Sources. — Hfematuria  may  arise  from,  1,  the  Kidneys;  2,  the  Bladder; 
3,  the  Prostate  ;  or  4,  the  Urethra. 

1 .  Haemorrhage  from  the  Kidneys. — When  occurring  from  the  kidneys, 
the  bleeding  may  be  the  result  of  injury, congestion,  acute  inflammation, or  malig- 
nant disease  of  those  organs  ;  of  acute,  tuberculous,  or  calculous  pyelitis  ;  or 
of  passage  of  a  calculus  down  the  ureter.  The  most  certain  evidence  that  the 
blood  comes  from  the  kidney  is  the  presence  of  blood-casts  of  the  renal  tubules. 
The  renal  congestion  may  be  inflammatory  or  passive  ;  in  either  case  the  urine 
will  present,  after  the  discharge  of  blood  has  ceased,  evidences  of  chronic 
renal  disease  in  the  form  of  albumen,  pus,  or  casts.  When  the  htemorrhage 
arises  from  renal  calculus  the  symptoms  described  at  p.  1007  will  be  well 


DISEASES   OF  THE  BLADDER. 


marked.  Blood  from  the  kidney  does  not  often  appear  as  clots,  and  is  uni- 
formly mixed  with  the  urine.  Blood-casts  of  the  ureter  have  been  seen 
in  cases  of  very  profuse  renal  haemorrhage  from  cancer  or  injury. 

2.  Hsemorrliage  from  the  Bladder. — If  the  blood  proceed  from  the 
bladder,  it  may  be  the  result  of  congestion  of  the  mucous  membrane,  of  the 
irritation  of  a  calculus,  of  a  papilloma  or  other  villous  tumour,  or  of  the  ulcera- 
tion of  malignant  disease.  When  it  depends  on  vesical  congestion,  there  will  be 
a  sensation  of  weight  in  the  region  of  the  bladder,  with  frequent  desire  to  pass 
urine  ;  when  it  depends  on  calculus,  the  special  symptoms  of  the  existence  of 
stone  will  be  present.  When  it  occurs  from  a  villous  tumour  at  the  neck  of  the 
bladder,  the  quantity  of  blood  lost  is  usually  very  great  and  the  hsemorrhage 
persistent.  If  it  arise  from  malignant  disease,  the  discharge  of  pus,  and  of 
the  debris  of  the  ulcerating  tumour,  may  afford  evidence  of  the  source  of  the 
haemorrhage.  Blood  from  the  bladder  usually  is  most  abundant  towards  the 
end  of  micturition,  especially  in  cases  of  tumour,  the  first  urine  that  passes, 
or  that  is  drawn  off  by  a  catheter,  being  pale  and  less  bloody  than  the  last, 
and  at  the  termination  nothing  but  blood  may  flow.  In  stone  and  cystitis  it 
is  more  often  uniformly  mixed  with  the  urine.  Irregular  masses  of  clot  are 
often  passed  when  the  hsemorrhage  has  been  very  abundant. 

3.  Hsemorrhage  from  the  Prostate. — If  the  prostate  be  the  source  of 
haemorrhage,  the  discharge  may  be  occasioned  by  congestion  of  that  organ,  or 
by  its  ulceration,  simple  or  malignant.  In  these  cases,  exploration  by'  the 
rectum  and  urethra  will  indicate  the  true  cause  of  the  bleeding.  The  blood 
usually  finds  its  way  back  into  the  bladder  rather  than  towards  the  penile 
urethra,  and  thus  may  appear  towards  the  end  of  micturition,  or  be  uniformly 
mixed  with  the  urine. 

4.  Hsemorrhage  from  the  Urethra. — The  bleeding  may  arise  fi'om 
congestion  or  inflammation  of  the  mucous  membrane,  or  may  follow  rupture 
of  the  walls  of  the  canal,  consequent  on  injury  or  on  the  introduction  of 
instruments.  Blood  from  the  urethra  usually  flows  independently  of  mic- 
turition, as  in  recent  injuries,  or  passes  with  the  first  few  drops  of  urine. 
It  may,  however,  occasionally  come  with  the  last  drops  expelled.  This  is  by 
no  means  uncommon  in  gonorrhoea,  or  in  cases  of  gleet  dependent  upon  a 
granular  condition  of  the  mucous  membrane  of  the  bulbous  portion  of  the 
urethra.  It  seems,  then,  to  be  due  to  the  contraction  of  the  ejaculator  urinaj 
squeezing  a  drop  or  two  of  blood  from  the  inflamed  spot. 

The  Treatment  of  htematuria  must  necessarily  have  reference  to  its  cause. 
When  it  depends  on  a  morbid  constitutional  state,  as  scurvy  or  malarial 
poisoning,  the  treatment  of  the  disease,  of  which  the  hsematuria  is  merely  a 
symptom  or  an  effect,  must  be  conducted  on  ordinary  medical  principles.  If 
it  arise  from  inflammatory  congestion  of  the  kidneys,  bladder,  or  prostate, 
cupping,  or  the  application  of  leeches  over  the  afPected  part,  demulcents,  and 
saline  drinks,  will  be  most  efficacious ;  if  from  passive  congestion,  saline 
purgatives,  followed  by  the  use  of  astringents,  will  speedily  induce  a  cessa- 
tion of  the  hemorrhage.  The  astringent  that  exercises  the  most  marked 
influence  in  arresting  haematuria,  when  that  condition  is  purely  passive,  is 
undoubtedly  gallic  acid.  This  may  be  given  in  five  or  ten-graiu  doses, 
frequently  repeated,  in  infusion  of  buchu  or  uva  ursi. 

Sometimes  the  bladder  becomes  distended  by  a  large  soft  coagulum,  filling 
up  its  interior,  and  causing  it  to  reach  to  the  umbilicus,  forming  a  rounded 
solid  tumour,  like  the  gravid  uterus.  In  such  circumstances,  the  largest  catheter 
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that  can  be  introduced  must  be  passed,  and  an  aspirator  or  lithotrity  evacuator 
adapted  to  it.  By  this  means  the  blood,  even  when  coagulated  into  a  single 
large  clot  filling  the  whole  bladder,  may  easily  be  removed.  If  these  instru- 
ments be  not  at  hand,  the  fluid  contents  of  the  bladder  must  be  drawn  off  by 
a  large  catheter,  and  the  more  solid  portions  broken  down  and  washed  away 
by  the  injection  of  one  of  the  antiseptic  solutions  recommended  for  cleaning 
the  bladder  in  chronic  cystitis  (p.  IIIG).  Should  decomposition  occur,  the 
liladder  must  be  washed  out  frequently  with  antiseptic  fluids. 
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DISEASES  OF  THE  PROSTATE. 

The  prostate  is  subject  to  Acute  and  Chronic  Inflammation,  to  Hypertrophy, 
and  occasionally  to  Atrophy,  Malignant  Disease,  Tubercle,  and  the  formation 
of  Calculi. 

PROSTATITIS. 

Acute  Inflammation  of  the  Prostate,  or  Prostatitis,  very  rarely 
occurs  as  au  idiopathic  ali'eetion.  When  met  with,  it  is  usually  the  result  of 
gonorrhoea,  or  of  the  use  of  instruments,  more  especially  in  middle-aged  men. 

The  Symptoms  are,  deeply-seated  dull  pain,  with  heat  and  weight  in  the 
periuEeum,  a  frequent  desire  to  pass  urine,  and  very  great  and  spasmodic  pain 
accompanying  the  act ;  in  fact,  the  irritability  of  the  neck  of  the  bladder  is 
perhaps  the  most  distressing  feature  in  the  disease.  These  symptoms  are, 
however,  common  to  various  inflammatory  affections  of  the  urinary  organs, 
and  they  can  be  distinctly  referred  to  the  inflamed  prostate  only  by  rectal 
exploration.  On  introducing  the  linger  into  the  gut,  the  prostate  will  be 
found  much  enlarged  and  exquisitely  tender.  The  patient  often  suifers 
considerably  from  the  pressure  of  the  inflamed  organ  upon  the  rectum  during 
defaecation. 

The  Treatment  should  be  directed  to  the  prevention  of  suppuration.  The 
]3erin£eum  must  be  well  leeched ;  warm  hip-baths  and  pop23y  fomentations 
assiduously  employed  ;  and  salines  administered.  In  this  way,  the  formation 
of  abscess  within  or  around  the  prostate  may,  in  many  cases,  be  prevented. 
Morphia  suppositories  may  be  used  to  relieve  pain. 

Prostatic  Abscess  may  form  as  a  consequence  of  acute  inflam- 
mation, and  in  this  way  it  is  not  very  unfrequently  a  complication  of 
gonorrhoea  ;  or  it  may  occur  with  comparatively  little  antecedent  inflamma- 
tion— as  sometimes  happens  in  pyaemia,  or  if  the  organ  be  accideutally 
bruised  during  lithotrity.  In  these  cases,  abscess  perhaps  as  frequently  forms 
in  the  areolar  envelope  as  in  the  organ  itself.  Idiopathic  suppuration  of  the 
prostate,  irrespective  of  any  of  the  above  causes,  is  of  rare  occurrence  ;  but  it 
may  occur  in  individuals  of  broken  health,  the  matter  then  usually  accumu- 
lating in  large  quantity,  and  discharging  itself  into  the  bladder. 

Symptoms. — When  inflammation  of  the  prostate  terminates  in  abscess, 
rigors,  with  strangury,  and  perhaps  retention  of  urine,  occur.  In  many  cases 
the  perinseum  becomes  brawny  ;  in  others,  tenderness  of  the  gland  and  deep 
fluctuation  may  be  felt  through  the  rectum.  When  left  to  itself,  the  abscess 
most  usually  gives  way  into  the  urethra  or  neck  of  the  bladder  ;  but  it  may, 
especially  when  occurring  in  the  prostatic  capsule,  open  externally  into  the 
perinseum,  or  even  into  the  rectum.  In  many  cases,  the  abscess  presenting  on 
the  urethral  surface  of  the  prostate  is  burst  during  the  introduction  of  the 
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catheter,  used  for  the  relief  of  retention  of  urine  caused  by  the  swelhng  ;  the 
matter  escaping  along  the  side  of  and  through  the  instrument. 

Treatment. — It  not  unfrequently  happens  that  the  first  certain  indication 
afforded  to  the  Surgeon  of  the  formation  of  a  prostatic  abscess  is  the  escape 
of  pus  by  the  urethra,  or  mixed  with  the  urine,  so  as  to  give  this  fluid  a  thick 
milky  appearance.  In  such  circumstances,  the  only  available  treatment  is 
that  for  the  relief  of  the  strangury  and  local  vesical  irritation  already  described. 
But  if,  as  sometimes  happens,  the  pus  come  forward  into  the  perinaeum,  and  a 
hard  brawny  mass  be  felt,  a  deep  incision  should  be  made  into  this.  The 
Surgeon  must  not  wait  for  fluctuation,  but  must  cut  deeply  in  the  direction  of 
the  matter,  keeping,  however,  as  nearly  as  possible  in  the  middle  line,  with  the 
back  of  the  knife  towards  the  rectum.  Even  if  no  pus  escape  at  first,  it  may 
do  so  if  the  part  be  well  fomented  for  a  few  hours  ;  and  thus  communication 
with  the  urethra  or  rectum  may  be  prevented.  It  is  rarely  necessary  to  open 
the  abscess  into  the  rectum,  but  this  may  be  unavoidable  if  the  abscess 
appears  to  be  on  the  point  of  bursting  through  the  mucous  membrane.  The 
bowels  must  first  be  thoroughly  opened,  and  the  rectum  cleared  with  an 
enema.  The  patient  is  then  aujcsthetized  and  placed  in  the  lithotomy 
position,  the  pelvis  being  well  raised  on  a  pillow.  A  duck-bill  speculum  is 
next  passed,  and  the  fluctuating  spot  incised  with  a  scalpel  ;  the  opening  is 
then  dilated  with  a  pair  of  polypus-forceps,  and  a  drainage-tube  inserted. 
The  tube  falls  out  in  a  few  hours,  and  need  not  be  replaced,  as  the  cavity 
usually  closes  rapidly  as  soon  as  the  pus  is  let  out.  If  the  incision  be  limited, 
and  kept  as  nearly  as  possible  in  the  middle  line,  there  is  no  hajmorrhage  of 
any  consequence. 

Retention  of  Urine  from  Prostatitis  may  be  due  to  swelling  of  the 
gland,  to  infiltration  of  exudation-matter  around  it,  or  to  the  formation  of  pus 
in  it.  If  the  symptoms  are  not  urgent  a  morphia  suppository  should  be 
administered,  and  the  patient  should  try  to  pass  water  in  a  hot  hip-bath.  If 
that  fails  an  instrument  must  be  passed.  A  soft  india-rubber  catheter  should 
first  be  tried.  If  that  fails  a  soft  elbowed  catheter  not  smaller  than  No.  8 
(English  scale)  should  be  tried.  If  soft  instruments  fail  the  Surgeon  must  fall 
back  on  silver  cathetei's.  In  these  cases  the  neck  of  the  bladder  may  be 
carried  to  a  considerable  distance  from  the  surface,  and  may  then  not  be 
reached  by  an  ordinary  catheter,  which  may  be  buried  up  to  the  rings  and  yet 
not  enter  the  cavity  of  that  organ.  In  these  circumstances  a  silver  prostatic 
catheter  should  be  employed  ;  and  this  must  be  carefully  introduced,  lest,  by 
entering  the  cavity  of  an  abscess  which  has  already  burst  per  vretliram,  it 
might  be  supposed  to  have  entered  the  bladder  itself.  In  introducing  the 
instrument,  care  should  be  taken  to  keep  its  point  constantly  in  contact  with 
the  upper  surface  of  the  urethra,  and  to  hook  it  round  the  pubes.  The  iqjper 
surface  of  the  urethra  is  a  sure  guide  to  the  bladder  ;  for  any  abscess,  false 
passage,  or  irregularity  of  direction  will  always  first  affect  the  lower  aspect 
of  this  canal,  being  surrounded  by  yielding  structures  ;  whilst  the  upper 
part,  being  firmly  supported  by  bone  and  ligament,  cannot  so  readily  alter  its 
direction. 

Chronic  Inflammation  of  the  Prostate  may  follow  the  acute  affection, 
especially  when  it  is  gonorrhocal.  It  may  also  be  induced  by  masturbation 
and  other  forms  of  erotic  excitement.  The  patient  is  troubled  by  a  sense  of 
weight  and  fulness  in  the  perinseum,  and  there  may  be  an  occasional  glairy 
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discharge  from  the  lu'ethra  ;  fine  threads  of  mucns,  the  so-called  ^'■prostatic 
threads,^''  may  often  be  seen  floating  in  the  urine,  especially  in  that  first  passed, 
and  in  the  last  few  drops  expelled  by  straining  if  these  be  collected  separately. 
The  discharge  of  glairy  mucus  from  the  urethra  after  micturition  or 
defsecation  may  be  so  marked  as  to  constitute  a  true  prostaforrhwa  "  which 
is  of  importance  chiefly  from  its  liability  to  be  confounded  with  spermatorrhoea, 
and  from  the  depressing  eifect  consequently  produced  upon  the  patient's 
mind.  Frequency  of  micturition  and  some  pain  during  and  after  the  act  may 
be  present.  Constipation  is  almost  invariable.  Examination  by  the  rectum 
shows  that  the  prostate  is  shghtly  tender,  hard,  and  enlarged,  sometimes  more 
on  one  side  than  the  other.  A  chronic  abscess  may  slowly  form  without  great 
increase  in  the  intensity  of  the  symptoms.  This  complication,  which  is 
fortunately  rare,  is  recognized  by  examination  from  the  rectum.  Should  the 
abscess  burst  into  the  urethra,  the  cavity  in  the  indurated  gland  tissue  may 
be  very  slow  in  healing.  I  have  known  a  case  in  which,  after  many  years, 
the  prostate  remained  hard  and  enlarged,  and  on  pressing  firmly  on  it  from 
the  rectum,  pus  could  be  made  to  flow  from  the  urethra.  The  patient  was 
obliged  to  draw  off  his  water  with  a  catheter,  but  suffered  very  little  in  his 
general  health. 

The  Diagnosis  of  this  condition  from  tuberculous  disease  is  often  extremely 
difficult.  Its  extremely  chronic  nature,  the  absence  of  any  disease  of  the 
testicles  or  vesiculge  seminales,  the  more  uniform  enlargement  of  the  gland, 
and  the  history  of  the  case  will  usually  determine  its  nature.  The  distinction 
between  prostatorrhcea  and  spermatorrhoea  may  be  made  by  microscopic 
examination  of  the  discharges. 

The  Treatment  consists  in  attention  to  the  general  health.  Tonics,  especially 
iron  and  nux  vomica,  and  aperients  are  usually  required.  Moderate  exercise, 
change  of  air,  and  sea-bathing  may  be  of  use.  Locally,  the  application  of 
cold  has  proved  most  useful.  The  cold  sitz  bath  or  perineal  douche  may  be 
prescribed  once  or  twice  a  day.  Berkeley  Hill  advised  that  the  bath  should 
be  commenced  at  a  temperature  of  .50°  F.  and  gradually  prolonged  and  lowered 
in  temperature  until  ten  minutes  at  36°  F.  is  reached. 

Small  rectal  injections  of  cold  water  may  also  be  used.  A  belladonna 
suppository  sometimes  relieves  the  uncomfortable  sensations.  Blistering  the 
perinagum  is  a  recognized  method  of  treatment,  but  often  fails.  In  obstinate 
cases  in  which  simpler  means  have  failed  injections  of  nitrate  of  silver  may 
be  made  into  the  prostatic  urethra.  Berkeley  Hill,  who  regarded  this  treat- 
ment highly,  advised  that  the  injection  should  be  made  with  a  Cluyon's  catheter 
and  syringe,  the  strength  of  the  solution  at  the  first  application  being  not 
more  than  5  or  10  grains  to  the  ounce  and  the  amount  not  more  than  10  to 
20  minims.  Ten  minims  of  a  10  per  cent,  solution  of  cocaine  should  be 
previously  injected,  and  ten  minutes  after  the  silver  solution  has  been  used 
the  patient  is  directed  to  pass  his  water.  If  severe  pain  follows,  it  may  be 
relieved  by  a  hot  hip-bath  and  belladonna  suppositories.  Three  or  four 
injections  are  usually  required  at  intervals  of  one  or  two  weeks,  the  strength 
of  the  solution  being  increased  to  20  or  even  50  grains  to  the  ounce.  The 
subsequent  passage  of  a  large  steel  sound  may  be  useful. 

In  the  rare  cases  in  which  suppuration  occurs,  the  abscess  must  be  opened 
in  the  perineum. 

A  deep-seated  and  very  Chronic  Abscess  sometimes  forms  in  the 
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pelvis,  between  the  bladder  and  the  rectum,  behind  the  prostate,  giving  rise  to  a 
train  of  obscure  symptoms,  indicative  of  irritation  about  these  organs,  such  as 
dysuria,  strangury,  and  occasional  admixture  of  pus  with  the  urine.  On 
careful  examination  of  the  perinseum  and  rectum,  some  slight  hardness  may 
perhaps  be  deeply  felt  in  the  mesial  line,  or  towards  one  side  of  it.  This 
slowly  increases,  and  a  perinasal  abscess  of  an  ill-defined  character  develops. 
When  this  has  become  sufficiently  evident,  a  free  incision  should  be  made 
into  it,  and  on  careful  exploration  of  the  cavity  with  a  probe,  a  sinus  will 
probably  be  found  leading  into  the  pelvis,  and  to  the  original  seat  of  the 
abscess.  This  requires  to  be  opened  up  by  a  free  incision  on  one  side  or 
otlier  of  the  perineum,  as  if  for  latei'al  lithotomy,  and  a  direct  exit  given 
to  the  matter.  The  cavity  must  then  be  allowed  to  granulate  from  the 
bottom. 

CHRONIC    ENLARGEMENT    OF    THE  PROSTATE. 

Chronic  Enlargement  of  the  Prostate  may  be  looked  upon  as  a  senile 
disease,  seldom  occurring  before  the  age  of  fifty-five,  but  commonly  met 
with  after  this.  At  that  period  of  life,  as  Brodie  observes,  when  the  hair 
becomes  grey  and  scanty,  when  the  coats  of  the  arteries  begiu  to  become 
atheromatous,  and  when  the  arcus  senilis  forms  on  the  cornea,  the  prostate 
often  becomes  increased  in  size  :  but  unless  the  enlargement  interferes  with 
the  free  escape  of  the  urine,  no  disease  can  properly  be  said  to  exist.  If  we 
look  upon  the  diseased  enlargement  of  the  prostate  as  such  an  amount  of 
hypertrophy  of  this  organ  as  interferes  seriously  with  the  discharge  of  the 
urine,  we  shall  probably  not  find  it  so  frequent  even  in  old  men  as  is  generally 
supposed.  Guthrie  states  that  it  is  not  commonly  found  in  the  pensioners 
at  Greenwich  Hospital.  Thompson  found  that  an  enlargement  appreciable 
after  death  existed  in  34  per  cent,  of  men  above  the  age  of  sixty  ;  but  that 
such  a  degree  of  enlargement  as  to  give  rise  to  symptoms  during  life  was 
met  with  only  in  15  or  16  per  cent,  of  the  cases  he  examined.  Though 
age  must  be  looked  upon  as  the  primary  cause  of  hypertrophy  of  the  prostate, 
there  can  be  little  doubt  that  it  may  be  predisposed  to  by  any  continued 
source  of  irritation  of  the  urinary  organs,  such  as  gonorrhoea,  stricture,  or 
hard  living. 

Characters. — Enlaruement  of  the  prostate  is  due  to  hypertrophy  of  its 
normal  structures — muscular,  fibrous,  and  glandular.  In  the  early  stages  the 
enlargement  appears  to  be  due  chiefly  to  overgrowth  of  the  glandular  tissue, 
but  in  the  later  stages  the  fibrous  tissue  is  in  great  excess  ;  when,  however, 
the  size  of  the  gland  has  been  very  slowly  and  not  greatly  enlarged,  there  is 
nearly  equal  hypertrophy  of  all  the  tissues.  The  enlargement  generally 
occupies  the  whole  of  the  organ,  and  may  cause  its  size  to  increase  to  that  of 
a  hen's  egg  or  a  small  orange.  In  most  cases,  all  the  lobes  are  enlarged 
equally  or  nearly  so,  but  sometimes  there  is  a  disproportionate  development 
of  one  of  the  lateral  lobes  or  of  the  middle  portion.  More  rarely,  the  lateral 
lobes  or  the  anterior  commissure  alone  are  affected. 

The  enlarged  prostate,  in  the  earlier  stages,  presents  to  the  naked  eye  an  ap- 
pearance of  rotundity  and  increased  fulness  ;  at  a  more  advanced  stage,  there 
may  be  great  irregularity  of  outline.  There  is  usually  no  change  of  colour 
externally,  and  the  texture  of  the  gland  is  generally  indurated  ;  though  some- 
times, when  the  glandular  element  is  chiefly  increased,  it  is  found  to  be  looser 
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•and  softR-  than  natural.  ( )n  making  a  section,  tiie  cut  surface  bulges  above 
the  level  ;  and  the  shades  of  colour  are  more  strongly  marked  than  in  the 
healthy  prostate.  Not  uncommonly,  single  gland-lobules  are  found  hyper- 
trophied  ;  and  in  some  cases,  spheroidal  prominences  are  seen,  which  are 
easily  enucleated.  In  some  instances,  an  abundance  of  fluid  escapes  ft'om  the 
cut  surface  and  from  the  openings  of  the  prostatic  ducts  ;  while  in  other  cases 
this  is  entirely  wanting.  Small  cavities,  due  to  dilatation  of  the  gland-follicles, 
are  occasionally  found  ;  sometimes  empty,  sometimes  containing  a  yellow  fluid 
resembling  pus  in  appearance,  but  consisting  of  the  prostatic  secretion  in  a 
thickened  state.  The  prostate  may  attain  a  very  large  size.  The  largest  that 
I  have  seen  is  one  in  the  Norwich  Hospital  Museum,  taken  from  a  man  of 
eighty  ;  it  weighs  more  than  20  ounces. 

Simple  Prostatic  Tumours. — The  nature  of  simple  tumours  of  the 
prostate  has  been  carefully  studied  by  Thompson  ;  to  whose  work  on  the 
diseases  of  this  organ  the  student  is  referred  for  further  information.  Accord- 
ing to  Thompson,  tumours  of  non-malignant  character  are  met  with  in  most 
cases  of  hypertrophied  prostate,  and  also  occasionally  when  there  is  no  enlarge- 
ment of  the  organ.    He  divides  them  into  two  classes  : 

"1.  Tumours  which  are  generally  imbedded  in  the  substance  of  the  pro- 
state, but  the  structures  of  which  are  isolated  from  those  which  surround  them. 

"  2.  Outgrowths  which  are  continuous  in  structure  with  the  parts  of  the 
prostate  whence  they  spring,  but  which  manifest  a  tendency  to  become  par- 
tially isolated,  by  assuming  a  more  or  less  polypoid  form,  and  maintaining 
attachment  to  the  parent  organ  through  the  medium  of  a  pedicle  only." 

1.  The  isolated  tumours  in  the  substance  of  the  prostate  may  occupy  any 
portion  of  the  organ  ;  but  are,  perhaps,  more  numerous  in  the  lateral  lobes 
than  elsewhere.  They  are  easily  enucleated,  having  but  a  loose  connexion  with 
the  substance  of  the  gland.  In  diameter  they  vary  fi-om  yV,th  to  f  ths  of  an 
inch.  They  are  firmer  and  mostly  paler  in  colour  than  the  proper  prostatic 
tissue,  and  are  less  vascular. 

"  The  basis  of  the  tumours  appears  to  be  the  fibrous  basis  or  stroma  of  the 
prostate  itself,  an  admixture  of  unstriped,  soft,  pale  muscular  fibres,  and  con- 
nective with  a  little  elastic  tissue,  closely  interwoven.  Interspersed  with  this,, 
there  are  present  in  most  cases  small  cavities  containing  flattened  polygonal  or 
spheroidal  epithelium,  like  that  seen  in  a  pouch  at  the  extremity  of  a  prostatic 
gland-duct,  and  sometimes,  also,  some  prismatic  epithelium.  These  cavities  are 
sometimes  solitary,  sometimes  shghtly  branched,  and  sometimes  of  an  elongated 
or  tubular  form.  In  a  few  instances  there  is  very  little,  or  perhaps  no  such 
glandular  tissue  to  be  found  ;  generally,  however,  a  careful  search  will  discover 
it.  In  some  of  the  outlying  tumours  the  glandular  structure  is  more  perfectly 
developed — in  some  it  is  quite  so— and  a  duct  is  furnished  which  evidently 
carries  secretion  to  the  appointed  destination." 

2.  The  part  of  the  prostate  which  is  most  usually  the  seat  of  outgrowth  is  the 
middle  or  urethral  portion,  which  may  become  greatly  enlarged  in  size,  with 
or  without  hypertrophy  of  the  lateral  lobes.  The  growth  assumes  a  pjriform 
shape,  and  is  more  or  less  pedunculated.  It  is  continuous  in  structure  with 
the  prostatic  tissues,  and  has  its  own  duct,  which  opens  into  the  urethra 
through  the  pedicle.  Prostatic  concretions  are  commonly  found  in  these  out- 
growths ;  never  in  the  isolated  tumours. 

Though  most  common  in  the  middle  portion  of  the  prostate,  outgrowths 
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ruay  occur  from  the  posterior  part  of  one  of  the  lateral  lobes,  or  from  that 
l)ortioii  of  the  o'laud  which  lies  above  or  in  front  of  the  inner  orifice  of  the 
urethra. 

In  rare  instances,  the  verumontanum  alone  appears  to  be  affected,  forming 
a  thickened  polypoid  ontfiTowth,  which  projects  in  a  valvular  manner,  and 
interferes  materially  with  the  flow  of  urine. 

Thompson  points  out  that,  as  had  been  suggested  by  Velpeau,  remarkable 
analogies  exist  between  these  prostatic  outgrowths  and  the  fibroid  tumours 
of  the  uterus.  This  view  is  in  accordance  with  the  theory  that  the  prostatic 
utricle  is  the  analogue  of  the  uterus. 

Mechanical  Effects  of  Enlarged  Prostate  on  the  Urinary  Organs. — 
Enlargements  of  the  prostate  are  productive  of  inconvenience  with  regard  to 
the  flow  of  urine,  giving  rise  either  to  retention  or  to  incontinence,  or  to  a  kind 
of  mixture  of  both  conditions.  When  the 
liiteral  lobes  are  enlarged,  there  is  a  diminution 
of  the  lateral  or  transverse  diameter  of  the 
urethra,  at  the  same  time  that  the  antero- 
posterior diameter  is  increased,  so  that  the 
canal  becomes  a  chink-like  passage.  The 
urethra  also  becomes  greatly  elongated  and 
tortuous  ;  and  is  diverted  from  the  natural 
direction — this  varying  with  the  form  of  en- 
largement. When  the  median  portion  is  en- 
larged, there  is  a  more  or  less  angular  curvature 
of  the  canal  at  the  ^irostatic  point.  When, 
in  addition,  there  is  enlargement  of  one  lateral 
lobe,  the  urethra  is  curved  also  laterally  in  the 
direction  of  the  enlarged  lobe.  The  lateral 
deviation  may  occur  also  when  there  is  en- 
largement of  the  middle  lobe  ;  but  it  then 
affects  both  sides. 

The  inner  orifice  of  the  urethra  also  undergoes  changes.  Enlargement  of 
the  posterior  part  of  the  middle  portion  of  the  prostate  gives  it  a  crescentic 
form,  with  the  convexity  directed  upwards  ;  and,  in  enlargement  of  either 
lateral  lobe,  the  convexity  of  the  crescent  lies  towards  the  side  opposite  the 
enlarged  lobe.  Sometimes,  when  there  are  two  or  more  irregularly  enlarged 
lobes,  the  orifice  is  very  much  distorted,  elongated,  and  tortuous.  In  cases  of 
valvular  or  pedunculated  projections  from  the  posterior  portions,  the  orifice 
may  appear  to  be  overlapped  altogether.  This  condition  existed  in  the  case 
from  which  the  accompanying  drawing  (Fig.  903)  was  taken  ;  the  third,  or 
median  lobe  forming  a  pedunculated  tumour  which  acted  like  a  valve  and 
obstructed  the  exit  of  the  urine  fi'om  the  bladder,  though  it  did  not  offer  any 
obstacle  to  the  introduction  of  a  catheter. 

The  elongation  and  expansion  of  the  prostatic  portion  of  the  urethra 
give  rise  to  an  increase  in  its  capacity,  so  that  it  sometimes  holds  two  or 
three  ounces  of  urine  ;  and  the  elongation  will  carry  the  neck  of  the  bladder 
upwards  and  behind  the  pubes.  to  a  considerable  distance  from  its  normal 
position. 

While  the  lateral  enlargements  cause  the  urethra  to  assume  a  somewhat  tor- 
tuous course,  the  middle  lobe,  if  hypertrophied,  may  readily  occasion  retention, 


Fig.  903.— Bladder  laid  open,  showing 
Enlargement  of  Urethral  Portion  of 
Prostate. 
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by  projecting  against  the  entrance  to  this  winding  channel,  and  falling  over  it 
like  a  valve  whenever  the  patient  attempts  to  pass  urine,  as  in  Fig.  904.  In 
this  condition  no  urine  is  passed  until  by  accumulation  within  the  bladder  the 
neck  has  become  so  stretched  that  the  valve-like  obstruction  no  longer  closes 
the  orifice.  Then  a  small  quantity  of  urine  is  expelled  ;  the  neck  of  the  bladder 
collapses,  and  before  the  cavity  is  completely  emptied,  the  orifice  is  blocked 
by  the  projecting  middle  lobe,  and  the  flow  ceases.  Thus  a  certain  amount 
of  urine  is  always  retained,  which  is  commonly  termed  the  "  residual  urine," 

and  none  escapes  till  the  bladder  is  in  a 
state  of  considerable  tension.  As  the 
middle  lobe  increases  in  size,  a  greater 
degree  of  sti-etching  is  necessary  before 
urine  can  escape.  Under  this  constant 
tension  the  bladder  slowly  yields  and  be- 
comes dilated,  its  walls  are  thickened  by 
fibroid  tissue,  and  it  gradually  becomes 
completely  "  atonic,"  losing  all  active 
power  of  contraction.  At  last  a  condi- 
tion is  reached  in  which  urine  flows  only 
when  the  bladder  is  greatly  distended,  and 
the  escape  of  a  few  drops  is  sufficient  to 
render  the  obstruction  complete,  and  thus 
a  condition  of  almost  constant  dribbling 
is  established.  This  forms  the  most 
typical  variety  of  prostatic  obstruction. 
Less  commonly,  the  obstacle  to  the  pas- 
sage of  urine  is  of  such  a  nature  that  it 
can  be  forced  by  increased  pressure,  and 
we  then  find  the  muscular  coat  of  the 
bladder  hypertrophied,  as  in  stricture  of 
the  urethra.  In  still  more  rare  cases  the 
middle  lobe  lies  between  the  enlarged 
lateral  lobes,  thus  propping  the  neck  of 
the  bladder  open,  and  then  true  incon- 
tinence may  occur  with  constant  dribbling 
of  urine. 

The  efifect  on  the  kidney  Avill  vary  according  to  circumstances.  If  the 
bladder  is  in  a  constant  state  of  over-distension,  a  similar  increased  tension 
will  occur  in  the  ureters,  as  it  is  evident  that  increased  force  will  be  required 
to  drive  the  urine  through  their  orifices.  We  consequently  find  all  the  signs 
of  increased  tension  already  described  (p.  994)  ;  dilated  ureters  and  pelves, 
absorption  of  the  pyramids,  chronic  interstitial  nephritis,  &c.  (Fig.  904). 
Finally,  should  decomposition  occur  in  the  urine  retained  in  the  bladdei'. 
it  may  extend  through  the  orifice  of  the  ureter  to  the  kidney  ;  and  in  this 
way  a  large  proportion  of  patients  suff'ering  from  prostatic  disease  die  of  septic 
suppurative  nephritis. 

Moral  Effects  of  Enlarged  Prostate. — The  irritation  of  a  congested 
and  enlarged  prostate  will  excite  libidinous  ideas  in  the  aged,  which  may  lead 
to  the  perpetration  of  acts  of  indecency — such  as  exposure  of  the  person, 
indecent  assaults  on  children,  or  to  a  general  deterioration  of  the  moi'al  tone. 


Fig.  904.  —  Results  of  i 
Bladder  enliirged  ;  Ureters 
Disease  of  Kidneys. 


il urged  Prostate: 
dilated  :  Chrouic 
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But  not  only  does  the  diseased  state  of  this  body  thus  excite  a  depraved 
condition  of  the  mind;  the  converse  also  will  happen.  And  if  the  true  history 
of  many  cases  of  prostatic  congestion  and  haemorrhage  were  told,  the  diseases 
would  be  found  to  have  begun  in  irregular  sexual  or  erotic  excitement  by  which 
the  genital  organs  have  been  over-stimulated. 

Bar  at  the  Ifeck  of  the  Bladder. — Under  this  name  has  been  described 
a  transverse  ridge  obstructing  the  internal  orifice  of  the  urethra,  and  causing 
symptoms  exactly  analogous  to  those  produced  by  hypertrophy  of  the  middle 
portion  of  the  prostate.  According  to  Thompson,  the  fold  is  in  the  great 
majority  of  cases  actually  caused  by  an  outgrowth  from  the  middle  portion  of 
the  gland.  In  exceptional  cases,  however,  it  may  be  due  to  hypertrophy  of 
the  muscular  fibres  at  the  neck  of  the  bladder,  produced  by  long  continued 
irritation,  usually  caused  by  chronic  cystitis  from  stone  or  stricture.  Lastly, 
in  very  rare  cases,  a  valve-like  fold  of  mucous  membrane  may  be  drawn  up  by 
enlargement  of  the  lateral  lobes  without  affection  of  the  median  portion  of  the 
gland. 

The  Symptoms  of  Enlarged  Prostate  arise  primarily  from  the 
mechanical  obstacle  olfered  to  the  escape  of  the  urine.  The  first  symptoms 
usually  consist  in  the  feeling  of  a  necessity  to  strain  slightly  before  the  urine 
will  flow  :  and  then,  after  the  bladder  has  apparently  been  emptied,  in  the 
involuntary  escape  of  a  small  quantity  of  urine.  The  patient  also  finds  that 
he  is  much  longer  than  usual  in  emptying  the  bladder  ;  for  though  the  stream 
flows  freely  enough  as  soon  as  it  has  once  begun  to  escape,  yet  it  cannot  be 
properly  projected,  the  bladder  having,  to  a  certain  extent,  lost  its  tonicity. 
It  commonly  happens  that  the  more  the  patient  strains  the  less  readily  will 
the  urine  come  away,  whereas  when  he  remains  quiet,  it  will  usually  flow  with 
more  freedom.  This  is  especially  the  case  in  pedunculated  enlargements  of  the 
middle  lobe.  About  this  time  frequency  of  micturition  usually  becomes  a 
marked  ieature,  especially  at  night.  In  fact,  the  great  majority  of  patients 
apply  to  the  Surgeon,  not  on  account  of  difficulty  in  passing  water,  but 
because  they  are  called  upon  to  perform  the  act  of  micturition  too  frequently. 
This  condition  may  gradually  increase  till  it  amounts  to  actual  dribbling. 
The  frequent  discharge  of  a  small  quantity  of  urine  may  lead  the  incautious 
Surgeon  to  suppose  that  the  patient  is  affected  with  true  incontinence  of  urine 
or  with  irritabihty  of  the  bladder.  This  error  may  always  be  guarded  against 
by  careful  examination  of  the  pubic  region  by  percussion  and  palpation. 
Dulness  will  often  be  found  extending  half-way  to  the  umbilicus,  and  the 
tense  distended  bladder  may  be  readily  felt  above  the  pubes.  If  there  is  any 
doubt  the  patient  must  be  made  to  pass  water,  and  immediately  afterwai'ds  a 
soft  catheter  must  be  passed.  In  this  way  the  presence  of  residual  urine  and 
its  quantity  are  determined. 

The  symptoms  may  for  a  long  time  remain  limited  to  frequency  of  mictu- 
rition with  some  difficulty  in  the  act.  The  urine  remains  acid  and  normal  in 
every  respect,  and  the  patient  suffers  but  little,  if  at  all,  in  his  genei'al  health. 
The  condition  is,  however,  always  one  of  considerable  danger.  The  over-dis- 
tended bladder  is  always  prone  to  slight  attacks  of  cystitis  from  exposm-e  to 
cold  or  other  causes.  The  urine  then  becomes  cloudy  from  excess  of  mucus, 
and  often  acquires  an  offensi\'e  fishy  smell,  while  still  remaining  acid.  The 
mucus  accumulates  in  the  pouch  behind  the  enlarged  prostate,  and  amraoniacal 
decomposition  readily  takes  place.    This  may  occur  without  the  passage  of 
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instruments,  but  in  a  considerable  proportion  of  cases  it  is  not  noticed  before 
the  use  of  the  catheter  has  been  commenced.  Should  it  happen,  the  cystitis 
becomes  more  acute,  and  the  symptoms  of  septic  poisoning — febrile  distur- 
bance, great  depression,  brown  tongue,  nausea,  delirium,  &c. — may  set  in  and 
terminate  fatally,  when  septic  inflammation  of  the  kidneys,  by  extension  up 
the  ureter,  will  usually  be  found  to  have  been  the  immediate  cause  of  death. 

Complete  Retention  of  Urine  from  Enlarged  Prostate  is  a  common 
complication  of  the  disease.  It  may  arise  in  a  patient  who  has  not  been  able 
to  empty  his  bladder  for  some  time,  and  is  little  more  than  an  aggravation  of 
his  usual  condition,  or  it  may  occur  in  an  old  man  whose  prostate  is  consider- 
ably enlarged,  but  who,  under  ordinary  circumstances,  gets  rid  of  his  urine 
without  dilRculty.  In  the  latter  case  it  is  due  to  congestion  and  swelling  of 
the  diseased  gland,  usually  induced  by  exposure  to  cold,  or  by  alcoholic  or 
venereal  excesses.  It  is  especially  apt  to  occur  after  drinking  the  sour  bad 
wines  usually  provided  at  public  dinners. 

Diagnosis. — The  exact  condition  of  the  enlarged  prostate  can  be  ascertained 
only  by  examination  through  the  rectum  and  urethra.  By  rectal  exploration 
with  the  finger,  the  degree  of  enlargement  of  the  lateral  lobes  can  best  be 
ascertained  :  though,  as  in  many  cases  the  end  of  the  finger  cannot  reach  the 
further  extremity  of  the  gland,  it  will  be  impossible  to  say  to  what  extent  the 
hypertrophy  has  extended.  The  urethral  exploration  must  be  conducted  by 
means  of  a  long  gum-elastic  or  a  silver  prostatic  catheter,  and  will  afford 
information  that  rectal  exploration  cannot  give  ;  by  it  are  ascertained 
appi'oximately  the  size  of  the  middle  lobe,  and  the  condition  of  the  urethra 
as  to  elongation  and  curve. 

The  diagnosis  of  enlarged  prostate  has  to  be  made  from,  1,  Stricture  of  the 
Urethra  ;  2,  Calculus  of  the  Bladder  :  3,  Vesical  Tumour ;  4,  Chronic  Cystitis  ; 
5,  Atony  of  the  Bladder  ;  6,  Paralysis  of  the  Bladder. 

1.  In  Stricture  the  stream  of  urine  is  small,  but  the  jet  is  increased  by 
straining,  while  in  enlarged  prostate  the  stream  is  dribbling,  but  not  reduced 
in  volume,  and  straining  only  makes  matters  worse.  Stricture  most  com- 
monly occurs  before  middle  life,  prostatic  disease  always  after.  In  stricture 
the  obstruction  is  within  six  inches  of  the  meatus  ;  in  prostatic  disease  it  is  at 
least  seven  from  the  orifice.  It  is  not  wise,  however,  to  trust  too  implicitly  to 
measurements  in  inches,  as  the  penis  varies  considerably  in  length.  If  the 
finger  be  passed  into  the  rectum,  it  can  at  once  be  determined  whether  the 
point  of  obstruction  is  in  front  of  the  apex  of  the  prostate. 

2.  Calculus  presents  many  symptoms  in  common  with  enlarged  prostate,  and 
its  more  special  symptoms  may  be  absent.  In  stone  the  frequency  of  micturi- 
tion is  greater  by  day,  in  prostatic  disease  it  is  worse  at  night.  The  presence 
of  a  small  quantity  of  florid  blood  in  the  urine  passed  after  exercise  should 
make  the  Surgeon  strongly  suspect  the  presence  of  a  stone  ;  but  the  use  of  the 
sound  will  alone  lead  to  an  exact  diagnosis. 

3.  Vesical  Tumour  gives  rise  to  more  pain  and  tenderness  on  the  introduc- 
tion of  instruments  than  prostatic  enlargement  ;  and  the  urine  generally  con- 
tains blood  and  mucus,  often  with  sabulous  matter.  Microscopic  examination 
of  the  contents  of  the  urine  may  show  the  presence  of  the  tissues  of  the 
tumour.  Malignant  tumours  may  often  be  felt  through  the  rectum  ;  Avhile 
viUous  growths  give  rise  to  the  almost  constant  presence  of  blood  in  the 
urine. 
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4.  In  Chronic  Cijstitis,  without  complication,  the  absence  of  the  physical 
signs  of  enlarged  prostate,  as  ascertained  b)^  examination  by  the  rectum  and 
urethra,  will  estaljlish  the  diagnosis. 

5.  Afoiif/  of  Ihc  Bladder  is,  as  before  stated,  very  commonly  associated  with 
enlarged  prostate.  Its  absence  would  be  shown  by  the  urine  flowing  from 
the  catheter  in  a  steady  stream,  not  influenced  by  the  respiratory  movements, 
indicating  an  active  contraction -of  the  bladder. 

(i.  True  F(traJ//sis  of  the  bladder,  accompanied  by  a  similar  affection  of 
other  parts,  is  recognized  by  its  concomitant  conditions,  and  by  the  absence 
of  physical  signs  of  enlarged  prostate,  and,  as  in  atony,  by  the  passive  nature 
of  the  flow  of  urine  through  the  catheter. 

Treatment. — In  the  treatment  of  enlarged  prostate,  little  can  be  done  by 
medical  means  :  though  the  patient's  condition  may  be  somewhat  ameliorated 
by  remedies  calculated  to  lessen  irritation  about  the  urinary  organs,  and  to 
improve  the  condition  of  the  urine.  If  it  be  very  acid,  alkalies  with  hyoscya- 
mus  should  be  given.  If  the  symptoms  of  chronic  cystitis  make  their 
appearance,  the  various  remedies  recommended  in  the  treatment  of  that  disease 
may  be  given.  If  hasmorrhage  occurs,  tincture  of  perchloride  of  iron,  infusion 
of  uva  ursi,  or  gallic  acid,  wil  be  useful.    Counter-irritation,  the  application 


Fig.  iMJy.— Elbowed  Catlietcr. 


of  iodine,  and  other  measures  intended  to  promote  absorption  of  the  enlarged 
gland,  are  not  of  the  slightest  service. 

In  the  great  majority  of  cases  the  sole  treatment  of  enlarged  prostate 
consists  in  the  regular  use  of  the  catheter,  in  order  to  draw  off  retained  urine ; 
and  when  once  this  treatment  has  been  commenced,  it  must  be  continued  for 
the  remainder  of  life,  the  patient  being  taught  to  use  the  instrument  for 
himself.  In  almost  all  cases  a  Jaques's  flexible  india-rubber  catheter  can  be 
passed  into  the  bladder.  Its  use  is  so  perfectly  painless  and  free  from  danger, 
that  it  should  always  be  tried  before  adopting  more  severe  measures.  If  from 
any  cause  it  be  necessary  to  retain  such  an  instrument,  Hutchinson  uses  a 
nozzle  jvith  rings  passed  into  the  orifice  of  the  india-rubber  catheter,  and  fitted 
with  a  "  sty  letted  plug."  The  nozzle  is  about  three-quarters  of  an  inch  in 
length,  and  is  fitted  accurately  by  the  plug.  The  stylet  reaches  about  two 
inches  down  the  catheter  so  as  to  stiffen  it.  With  such  an  instrument  in  use, 
the  patient  need  not  be  confined  to  bed.  If  the  soft  rubber  catheter  will  not 
pass,  by  far  the  most  convenient  instrument  in  the  majority  of  cases  is  the  soft 
French  "  elbowed  "  catheter — the  catheter  a  coude,  of  the  size  and  shape 
here  represented  (Fig.  'JOy).  The  stem  is  soft  and  pliable,  but  the  angle  and 
eyed  point  are  made  of  firm  gum-catheter  material.  By  keeping  the  point 
well  up  against  the  urethra,  it  will  often  slip  in  very  easily  and  smoothly  in 
cases  of  enlarged  prostate.  These  catheters  are  made  with  their  points  bent 
at  different  angles  or  with  double  elbows,  instead  of  single,  and  very  often 
when  one  will  not  pass,  another  of  a  slightly  different  form  will  slip  in  readily. 
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The  size  of  the  instrument  is  of  some  importance.  As  a  rule,  No.  8  or  9 
passes  most  easily.  Nothing  is  gained  by  using  a  smaller  instrument,  as 
the  passage  through  the  diseased  prostate,  although  it  obstructs  the  flow  of 
urine,  is  ahvays  larger  than  that  through  a  healthy  gland. 

If  neither  of  these  instruments  will  enter  the  bladder,  a  common  French 
conical  instrument  may  pass  :  but  this  very  rarely  succeeds  when  the  coude 
catheter  fails. 

A  common  gum-elastic  catheter  of  full  size,  which  may  be  bent  to  any  angle 
in  hot  water  and  fixed  by  immersing  it  in  cold,  may  pass  when  other  instru- 
ments fail.  Sometimes,  if  it  be  bent  to  a  curve  like  thac  of  a  lithotrite,  it 
may  slip  over  the  enlarged  middle  lobe.  It  must  be  remembered  that  the 
heat  of  the  urethra  soon  causes  the  catheter  to  lose  the  form  impressed  upon 
it,  and  consequently,  if  it  does  not  enter  at  once,  prolonged  attempts  to  pass 
it  ai'e  useless. 

Brodie  recommended  that  a  gum-elastic  instrument,  long  and  of  large  size, 


Fig.  nOa.— Enlarged  Middle  Lobe  of  Prostate,  arresting  ijrogress  of  the  Catheter. 

on  a  well-curved  stylet  so  that  it  might  preserve  its  curve  when  that  is  with- 
drawn, should  be  kept  in  readiness  for  these  cases.  A  manoeuvre  mentioned 
by  Brodie  will  often  be  of  use  in  surmounting  a  large  middle  lobe  :  viz.,  after 
passing  the  gum-elastic  catheter  as  far  as  it  will  go,  to  withdraw  the  stylet 
slightly,  so  as  to  tilt  up  the  point  of  the  catheter,  which  then  slips  over 
the  obstacle. 

If  none  of  the  foregoing  means  succeed,  the  Surgeon  must  have  recourse  to 
silver  instruments.  If  the  prostate  be  much  enlarged  it  may  be  necessary, 
in  order  to  reach  and  empty  the  bladder,  to  use  a  prostatic  catheter.  This 
instrument  should  be  of  large  size,  about  No.  12.  In  order  properly  to 
enter  the  bladder,  which  is  carried  away  from  the  surface  by  the  elongated 
ui-ethra,  the  prostatic  catheter  should  be  about  four  inches  longer  than  an 
ordinary  one  ;  and,  as  the  neck  of  the  viscus  is  usually  pushed  up  high  behind 
the  pui)es  by  the  projection  upwards  of  the  lateral  lobes,  the  curve  of  the 
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instrument  should  be  greater  and  longer  than  usual.  I  find  the  best- 
shaped  prostatic  catheter  to  be  one  the  curve  of  which  is  exactly  the  third  of 
the  circumference  of  a  circle  five-and-a-half  inches  in  diameter.  The  eyes 
should  be  large  and  rounded  ;  and  I  have  found  it  of  use  to  have  the  lower 
end  of  the  stylet  provided  with  a  piston-plate,  so  that,  by  withdrawing  this 
tlie  mucus  may  be  sucked  in  through  the  eye  of  the  instrument.  In  intro- 
ducing the  catheter,  care  must  be  taken  when  the  point  enters  the  prostatic 
urethra  to  depress  the  handle  well  between  the  thighs,  while  the  instrument  is 
drawn  slightly  towards  the  pubes,  lest  the  end  hitch  against  the  enlarged 
middle  lobe  (Fig  ;)06).  If  it  be  simply  depressed,  without  at  the  same  time 
being  held  back  a  little,  it  will  probably  tunnel  the  obstruction.  In  some 
cases  the  ordinary  catheter  passed  in  the  same  way  will  enter  more  easily  than 
the  prostatic.  It  is  sometimes  possible  to  lift  the  catheter  over  the  obstruc- 
tion by  pressing  on  it  with  the  finger  in  the  rectum.  In  fact,  no  one  curve 
or  one  kind  of  instrument  will  answer  in  all  cases.  If  it  is  necessary  to  use  a 
rigid  instrument,  I  certainly  think  a  silver  instrument  is  safer  and  more 
easily  managed  than  the  gum-elastic.  It  might  be  supposed  that  less  chance 
of  mischief  would  result  from  the  gum-elastic  than  from  the  metallic  catheter, 
as  being  the  softer  and  more  yielding  instrument  ;  but  this  is  erroneous,  if  the 
stylet  be  allowed  to  remain  in,  as  it  is  then  as  rigid  at  the  point,  as  hard, 
and  as  likely  to  penetrate  soft  structures  as  a  silver  one  would  be. 

The  commencement  of  catheterization  in  cases  of  enlarged  prostate 
cannot  be  regarded  as  altogether  free  from  risk.  The  patient  is  liable  to  an 
attack  of  fever  such  as  may  follow  the  introduction  of  an  instrument  for 
other  purposes,  and  the  precautions  mentioned  at  p.  1125  must  be  care- 
fully observed.  Exposure  to  cold  is  especially  to  be  avoided  after  the 
catheter  has  been  used.  Before  the  instrument  is  passed,  the  patient  should 
empty  his  bladder  as  completely  as  possible,  in  order  that  the  amount  of  the 
residual  urine  may  be  ascertained.  If  this  be  about  three  or  four  ounces  the 
bladder  should  be  emptied  every  morning  and  evening,  whilst  if  this  amount 
be  much  exceeded  the  catheter  muse  be  passed  three  or  four  times  in  the 
twenty-four  hours. 

The  patient  should  use  a  soft  catheter  if  possible,  and  the  Surgeon  must 
give  careful  directions  concerning  the  cleansing  of  the  instrument. 

In  cases  complicated  with  severe  cystitis  and  great  irritability  of  the  bladder 
which  have  resisted  simpler  treatment,  drainage  of  the  bladder  may  be  the 
only  means  of  saving  the  patient  from  fatal  exhaustion  or  septic  poisoning. 
This  may  most  readily  be  done  by  introducing  a  tube  through  an  incision 
into  the  membranous  urethra  (p.  1119)  ;  or  suprapubic  cystotomy  may  be 
performed,  as  first  practised  by  Thompson  in  18(51),  the  opening  being  main- 
tained by  a  gum-elastic  catheter  fitted  with  a  silver  shield,  and  provided  with 
a  rubber  bottle  to  receive  the  urine.  The  suprapubic  method  has  the 
advantage  of  allowing  a  thorough  investigation  of  the  bladder  and  prostate, 
but  it  is  only  available  if  the  patient's  condition  is  favourable. 

Operative  Treatment  of  Enlarged  Prostate. — Various  operative  pro- 
cedures have  been  proposed  from  time  to  time  for  the  relief  of  ditficult 
micturition  from  enlarged  prostate  or  bar  at  the  neck  of  the  bladder.  One  of 
the  first  of  these  was  Mercier's  operation  of  division  of  the  bar  at  the  neck  of 
the  bladder  by  means  of  an  instrument  shaped  like  a  lithotrite,  the  male  blade 
of  which  was  represented  by  a  concealed  knife.    Mercier  also  devised  another 
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instrument  like  a  lithotrite  by  which  he  could  cut  a  deep  groove  through  the 
bar.  Bottini  of  Genoa  has  revived  Mercier's  operation,  but  uses  a  galvano- 
cautery  instead  of  a  knife.  Such  operations  have  not,  however,  been  attended 
with  sufficient  success  to  inspire  Surgeons  in  general  with  any  confidence  in 
their  utility. 

Of  the  various  methods  which  have  been  devised  for  attacking  the  enlarged 
prostate  from  the  perinfeum,  the  simplest  is  that  practised  by  Reginald 
Harrison.  The  operation  consists  in  dividing  the  prostate  through  the 
ordinary  incision  employed  in  digital  exploration  of  the  bladder  (p.  1119). 
The  projecting  bar  is  divided  partly  with  a  probe-pointed  bistoury,  and  partly 
by  divulsion  with  the  finger.  A  large  gum-elastic  tube  is  then  inserted,  and 
through  it  a  soft  catheter  is  passed  into  the  bladder  for  drainage.  The 
presence  of  the  tube  maintains  the  channel  made  by  division  of  the  prostate. 
It  must  be  retained  for  many  weeks,  until  urine  can  be  passed  voluntai'ily  by 
the  urethra,  or  a  catheter  readily  introduced. 

By  far  the  most  radical  operation,  however,  for  enlarged  prostate  consists  in 
opening  the  bladder  above  the  pubes  and  removing  the  obstructing  portion  of 
the  gland — suprapubic  prostatectomy.  This  operation,  which  had  been 
performed  by  Belfield  of  Chicago,  and  by  Trendelenburg,  Socin  and  others  on 
the  Continent  was  first  advocated  in  this  country  by  McG-ill  of  Leeds  in  1888, 
who  published  three  cases  in  which  he  had  successfully  performed  it  with 
great  benefit  to  the  patient. 

The  operation  is  performed  in  the  same  way  as  in  supi'apubic  lithotomy 
until  the  bladder  is  opened  (p.  1041:).  The  mucous  membrane  over  the  pro- 
jecting part  of  the  prostate  is  snipped  through  with  scissors,  and  the  enucle- 
ation effected  with  the  finger  and  forceps.  Htemorrhage  is  arrested  by 
irrigation  with  hot  water.  A  drainage  tube  is  inserted  into  the  bladder  and 
retained  for  two  or  three  days. 

This  operation  has  now  been  performed  in  a  large  number  of  cases  with 
considei'able  success,  and  in  several  instances  calculi  in  the  post-prostatic 
pouch  have  at  the  same  time  been  removed.  The  suprapubic  method  is 
generally  regarded  as  preferable  to  the  perinseal  in  most  cases  as  it  allows  a 
more  thorough  removal  of  the  obstruction.  The  operation  is  not  however 
unaccompanied  by  danger,  and  if  the  patient  can  easily  pass  a  catheter  for 
himself,  and  is  free  from  any  other  complication,  it  seems  hardly  justifiable 
toi  submit  him  to  an  operation  which  may  prove  fatal.  If,  however,  the 
patient  cannot  pass  the  catheter,  or  suffers  from  constant  cystitis  with  great 
irritability  of  the  bladder,  or  from  frequent  hemorrhage,  some  operative  pro- 
cedure gives  the  best  chance  of  relief  Suprapubic  drainage  has  for  some 
time  been  recognised  as  the  best  treatment  in  cases  of  prostatic  disease  which 
cannot  be  relieved  by  catheter,  and  experience  seems  to  show  that  it  is 
not  only  justifiable,  but  advisable  to  extend  the  operation  to  the  removal  of 
the  cause  of  obstruction  if  possible. 

Castration  for  Enlarged  Prostate. — The  considerations  which  have 
recently  led  to  the  performance  of  castration  in  certain  cases  of  enlargement 
of  the  prostate  are  chiefly,  the  effect  of  removal  of  the  ovaries  in  causing 
diminution  in  size  of  fibroid  tumours  of  the  uterus,  and  the  well  known  fact 
that  removal  of  the  testes  in  young  animals  prevents  the  development  of  the 
prostate,  and  in  adult  animals  causes  its  atrophy. 

In  a  certain  number  of  cases  it  has  also  been  observed  in  man  that  removal 
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of  the  testicles  was  followed  by  atrophy  of  the  normal  prostate.  The  sug- 
gestion to  perfoi'm  castration  with  the  definite  object  of  causing  shrinkage  of 
the  hypertrophied  gland  was  prominently  brought  forward  by  White  of 
Philadelphia,  in  180;5,  but  the  operation  was  first  performed  bv  Ramm  of 
Christiania  in  the  same  year.  The  patient,  seventy-three  years  of  age,  had 
suffered  from  symptoms  of  enlarged  prostate  for  fifteen  years,  and  came  under 
treatment  for  complete  retention.  The  prostate  rapidly  diminished  in  size 
after  castration  and  the  patient  recovered  good  power  of  micturition. 

In  this  country  the  operation  was  first  performed  by  Mansell  Moullin,  and 
he  has  been  followed  by  Fenwick,  Heath,  and  others.  In  the  rases  which 
have  so  far  been  recorded,  more  than  twenty  in  number,  the  result  has  been 
almost  uniformly  satisfactory.  In  several  instances  the  diminutiou  in  the  size 
of  the  gland  has  been  appreciable  within  a  few  days  after  the  operation,  and 
has  gradually  continued  until,  after  several  weeks,  complete  atrophy  has  taken 
place.  Further  experience  alone  can  show  whether  castration  is  capable  of 
producing  this  result  in  all  varieties  and  stages  of  chronic  enlargement,  and 
wliat  amount  of  impaii-ment  of  the  muscular  power  of  the  bladder  is  capable 
of  recovery. 

Sufficient  evidence  is  before  us  to  justify  a  continued  trial  of  the  treatment 
in  cases  of  enlarged  .prostate  in  which  the  severity  of  symptoms  calls  for 
radical  measures.  Few  men  of  the  age  at  which  the  o])eration  is  likely  to  be 
retjuired  will  refuse  to  submit  to  it  if  further  experience  can  show  results  equal 
to  those  hitherto  obtained. 

Treatment  of  Complete  Retention  from  Prostatic  Enlargement. — 
In  these  cases  the  patient  must  be  relieved  by  an  instrument  as  soon  as 
possible,  as  elderly  people  are  liable  to  safl:er  severely  if  there  is  any  delay, 
fever  soon  setting  in,  which  may  be  fatal. 

It  cannot  be  too  strongly  insisted  on  that  in  these  cases  there  is  no  actual 
narrowing  of  the  canal.  The  enlarged  prostate  is  no  doubt  swollen,  but  there 
is  always  sufficient  space  left  for  the  passage  of  the  largest  catheter,  if  only  the 
proper  way  can  be  found.  Nothing  is  gained  by  using  small  instruments  ; 
anything  below  No.  8  or  9  (English)  is  likely  to  wound  the  swollen  mucous 
membrane,  and  cause  troublesome  hsemorrhage.  In  complete  retention  the 
various  modes  of  overcoming  the  obstacles  in  the  prostate,  which  have  already 
been  described,  must  first  be  attempted,  beginning  with  soft  iustraments,  and 
using  silver  ones  only  after  these  have  failed.  If  the  retention  is  thus  relieved, 
it  becomes  a  question  whether  the  catheter  should  be  left  in  the  Ijladder  or 
withdrawn  after  the  viscus  is  emptied.  As  a  general  rule,  it  is  certainly  far 
better  not  to  leave  the  catheter  in,  for  the  reasons  given  at  page  1125.  The 
instrument  should  be  introduced  twice  in  the  twenty-four  hours  ;  and  care 
should  be  taken,  if  possible,  to  empty  the  pouch  behind  the  prostate  by 
depressing  its  point.  Should  the  mucus  be  very  viscid  and  offensive,  the 
bladder  may  be  washed  out.  After  the  bladder  has  been  emptied  for  the  first 
time,  it  will  be  found  to  refill  in  the  course  of  a  very  few  hours,  usually  in  six 
or  eight,  the  secretion  of  the  kidneys  appearing  to  be  set  free  on  the  removal 
of  the  pressui'e. 

Should  any  great  difficulty  be  experienced  in  introducing  the  catheter,  it 
may  be  thought  desirable  to  leave  it  in  the  bladder  for  two  or  three  days  ;  and 
then  a  gum-elastic  one  is  always  to  be  preferred,  as  in  these  circumstances  it 
presents  a  great  advantage  over  the  silver  catheter,  becoming  soft,  accommo- 
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dating-  itself  to  the  shape  of  the  parts,  and  not  being  so  liable  to  irritate  the 
mucous  membrane  with  its  point,  which,  dipping  down  into  the  pouch  behind 
the  prostate,  acts  as  a  siphon,  and  empties  this  part  of  the  bladder  far  better 
than  a  silver  catheter  could  do. 

When  the  bladder  has  been  relieved,  the  patient  must  be  freely  purged. 
Belladonna  suppositories  are  often  of  use,  but  if  there  be  much  pain,  opium  or 
morphia  will  be  preferable.  In  a  few  days  the  congestion  of  the  prostate  passes 
off,  and  the  patient  may  again  be  able  to  pass  water  unaided.  In  many  cases, 
however,  the  bladder  of  an  old  man  which  has,  perhaps,  not  been  completely 
emptied  for  some  time,  becomes  permanently  atonic  after  a  single  attack  of 
retention,  and  he  is  never  able  again  to  dispense  with  the  catheter. 

It  becomes  an  important  question  what  course  should  be  pursued  in  those 
rare  cases  in  which  the  Surgeon  fails  to  pass  any  instrument  into  the  bladder. 
Aspiration  of  the  bladder  above  the  pubes  may  perhaps  be  tried  as  a  fii-st 
resource,  and  after  some  hours,  during  which  the  patient  has  been  kept  in  bed, 
another  attempt  made  to  pass  a  soft  catheter.  The  hope  of  such  a  successful 
result  is  small,  and  aspiration  in  prostatic  retention  cannot  be  regarded  with 
much  favour.  In  these  cases  three  lines  of  practice  may  be  adopted  :  tajyp'ing  the 
bladder  above  the  puhes,  tapping  from  the  perinmm,  and  suprapubic  cystotomy. 
Puncture  of  the  bladder  through  the  rectum  is  not  a,  safe  procedure,  whilst 
"  tunnelling  the  prostate,"  that  is  to  say,  pushing  a  silver  catheter  forcibly 
through  the  obstruction  into  the  bladder,  may  be  regarded  as  a  method  of 
treatment  belonging  to  a  past  age  of  Urinary  Surgery,  I'uder  than  the  present. 

Tapping  the  Bladder  above  the  Pubes  consists  in  making  a  small 
incision  about  half  an  inch  in  length  through  the  integuments,  exactly  in 
the  mesial  line,  immediately  above  the  pubes,  and  then  pushing  a  specially 
constructed  curved  trochar,  with  its  concavity  downwards  and  backwards, 
into  the  bladder  behind  that  bone,  and  consequently  below  the  reflection  of 
the  peritoneum.  After  the  bladder  has  been  emptied,  the  cannula  or  a 
gum-elastic  tube  must  be  left  in  for  the  escape  of  the  urine,  whilst  the  con- 
tinuity of  the  natural  passage  is  being  restored.  When  the  bladder  is  greatly 
distended,  in  consequence  of  retention  from  enlargement  of  the  pi'ostate  or 
any  other  cause,  the  peritoneal  reflection  is  carried  up  with  it,  and  a  con- 
siderable portion  of  the  anterior  wall  of  the  organ  uncovered  by  peritoneum 
is  left  above  the  pubes.  In  a  case  of  unrelieved  retention  from  stricture,  in 
which  the  patient  died  suddenly  during  the  administration  of  chloroform,  and 
which  I  had  an  opportunity  of  dissecting,  I  found  that  the  summit  of  the 
bladder  reached  to  five  inches  above  the  symphysis  pubis,  and  was  only  two 
inches  below  the  umbilicus  ;  that  the  line  of  reflection  of  the  peritoneum  was 
3|  inches  above  the  bone ;  and  that  the  space  uncovered  by  serous  membrane 
was  i\  inches  wide.  The  bladder  contained  nearly  forty  ounces  of  urine,  the 
retention  having  lasted  forty-eight  hours. 

Tapping  the  Bladder  from  the  PerinEeum  has  especially  been  advo- 
cated by  Reginald  Harrison.  The  patient  being  fixed  in  the  lithotomy  position, 
the  Surgeon  passes  his  left  index  finger  into  the  rectum  to  serve  as  a  guide. 
A  straight  trochar  and  cannula  is  introduced  in  the  middle  line  of  the  peri- 
nseum  three-quarters  of  an  inch  in  front  of  the  anus,  and  is  pushed  straight 
iuto  the  bladder  through  the  middle  of  the  prostate.  The  trochar  is  with- 
drawn and  the  cannula  fixed  with  tapes.  Harrison  allows  the  patient  to  leave 
his  bed  at  the  end  of  a  week  or  ten  days,  a  tube  passing  to  an  india-rubber 
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urinal  or  closed  with  a  clip  being  attached  to  the  cannula.  The  drainage  is 
continued  until  urine  again  finds  its  way  along  the  urethra.  It  is  doubtful 
whether  this  method  of  tapping  is  as  free  from  risk  as  that  performed  above 
the  piil)es. 

Suprapubic  Cystotomy  has  beeu  performed  in  some  cases  of  prostatic 
retention  as  a  substitute  for  simple  tapping.  If  the  patient's  condition  is 
favouralile  it  is  pi'obable  that  this  is  the  best  course  to  pursue  in  these  rare 
cases.  Whatever  method  of  drainage  be  adopted  it  is  frequently  necessary 
to  continue  it  permanently,  and  the  suprapubic  opening  allows  the  prostate 
to  bo  felt,  and  possibly  the  obstructing  portion  dealt  with  at  a  subsequent 
occasion.  A  small  opening  only  is  necessary  in  the  bladder,  and  its  edges 
may  in  some  cases  be  drawn  up  to  the  skin  wound  with  sutures. 

Haemorrhage  occasionally  causes  trouble  in  cases  of  enlarged  prostate,  and 
in  those  rare  instances  in  which  there  is  retention  and  distension  of  the 
bladder  with  blood  clot,  suprapubic  cystotomy  is  especially  indicated. 

Atrophy  of  the  Prostate  sometimes  occurs.  It  nmy  be  the  result  of 
exhausting  disease,  especially  phthisis,  of  old  age,  of  mechanical  pressure  from 
tumours  or  calculi,  or  of  local  disease  of  the  gland  itself.  Congenital  deficiency 
of  the  prostate  may  also  occur. 


PROSTATIC  CALCULUS. 

Prostatic  Calculus  differs  from  all  other  urinary  concretions  in  situation 
and  com];)ositi()n,  being  formed  in  the  ducts  of  the  prostate  gland,  and  com- 
posed principally  of  phosphate  of  lime  and  some  animal  matter  ;  usually  about 
8.5  per  cent,  of  the  phosphate,  to  15  of  the  organic  ingredients.  The  con- 
cretion is  said  to  consist  sometimes  of  carbonate  of  lime  (p.  1030).  It  generally 
occurs  in  old  people,  though  it  may  sometimes  be  met  with  in  young  subjects. 
From  a  lad  of  nineteen,  whom  I  cut  for  vesical  calculus,  I  extracted  two 
prostatic  concretions. 

Characters. — Prostatic  calculus  is  usually  of  a  grey  or  ash}'  colour  some- 
what triangular  in  outline,  smooth  and  pohshed  (Fig.  907), 
having  facets,  being  very  hard,  and  seldom  much  larger  than 
a  cherry  or  plurastone  ;  though  it  may  occasionally  attain  a 
considerable  bulk,  having  been  met  with  as  large  as  a  hen's 
egg,  and  then  presenting  a  branched  or  irregular  appearance. 
Though  usually  but  one  or  two  exist,  which  are  sometimes 
deposited  in  a  kind  of  cyst  in  the  gland,  as  many  as  thirty  or 
forty  have  been  mei  with,  the  ducts  being  filled,  and  its  whole  tissue  being- 
studded  with  them. 

Symptoms. — Calculus  in  the  prostate  gives  rise  to  a  sense  of  weight,  pain, 
and  irritation  in  the  perina^um,  sometimes  to  retention  of  urine,  and,  in 
fact,  to  the  ordinary  symptoms  of  enlarged  and  irritated  prostate  ;  it  often 
occasions  a  tolerably  free  discharge  of  mucus  in  the  urine.  On  introducing 
a  sound,  this  passes  over  the  stone,  sometimes  rubbing  or  striking  it  with  a 
distinct  grate  or  click  before  its  beak  enters  the  bladder.  This  is  increased  by 
the  finger  in  the  rectum  pushing  the  organ  up,  and  thus  bringing  the  stone 
into  more  direct  contact  with  the  sound.  In  some  instances  the  calculus  is 
deeply  imbedded  in  the  prostate,  and  cannot  be  touched  by  the  sound.  In  these 
cases  the  stone  may  usually  be  felt  through  the  rectum.    If  there  be  many 
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small  calculi  in  a  sacculus  in  the  prostate,  they  may  be  felt  by  introducing 
the  finger  into  the  rectum,  when  a  peculiar  crackling  or  grating  sensation  may 
be  experienced  by  the  rubbing  together  of  the  calcuU,  something  like  that 
produced  by  beads  in  a  bag. 

The  Treatment  of  prostatic  calculus  will  depend  upon  the  situation,  size, 
and  number  of  the  concretions.  When  they  are  large,  single,  or  at  most  two 
or  three  in  number,  readily  struck  with  the  sound,  and  situated  on  the 
urethral  surface  of  the  organ,  the  ordinary  median  operation  may  advantage- 
ously be  performed,  and  the  calculus  removed  with  a  scoop  or  forceps.  If  the 
calculi  be  small  and  very  numerous,  not  to  be  felt  with  the  sound,  but  only 
through  the  rectum,  it  will  be  wiser  not  to  have  recourse  to  operation,  which 
could  not  remove  the  whole  of  the  concretions.  In  such  circamstances,  a 
palliative  treatment  directed  to  the  subdual  of  the  irritation  of  the  prostate, 
and  the  use  of  the  catheter  to  relieve  retention,  is  the  only  course  to  pursue. 
When  prostatic  and  vesical  calculi  occur  together,  the  same  operation  will  rid 
the  patient  of  both  forms  of  the  disease. 

TUBERCLE   OF   THE  PROSTATE. 

Tubercle  of  tlie  Prostate  is  not  uncommonly  met  with.  It  usually 
forms  a  part  of  extensive  tuberculous  disease  of  the  genito-urinary  tract.  In 
fact  it  is  rare  to  find  it  sufficiently  advanced  for  a  diagnosis  to  be  made  with- 
out one  or  both  epididymises  being  similarly  affected,  and  it  is  often  very  diffi- 
cult to  tell  where  the  disease  originally  commenced.  The  vesicute  seminales 
are  usually  implicated,  and  the  tuberculous  infiltration  frequently  extends  to 
the  floor  of  the  bladder.  Not  uncommonly  it  is  associated  with  tubercle  of 
the  kidney.  The  post-inortem  appearances  are  those  of  tubercle  elsewhere. 
Softening  yellow  masses  are  found  usually  near  the  urethral  surface.  After  a 
time  the  mucous  membrane  gives  way,  and  a  ragged  cavity  with  yellow  walls 
is  left  in  the  floor  of  the  prostatic  urethra.  Sometimes  the  tuberculous  abscess 
may  open  into  the  rectum,  and  thus  a  fistula  may  be  left  between  the  urethra 
and  the  bowel.  More  rarely  it  causes  an  abscess  pointing  forwards  in 
the  perineum.  Tubercle  in  the  lungs  is  usually  present  at  death.  The 
Symjjfoms  vary  much,  according  to  the  situation  of  the  ulceration.  If  it 
is  limited  to  the  prostate,  it  may  cause  surprisingly  little  disturbance.  In  :f 
case  which  occurred  in  University  College  Hospital,  the  patient  died  of 
tuberculous  meningitis,  some  months  after  castration  for  tuberculous  testicle. 
At  the  post-mortem  examination  two  cavities  were  found  in  the  prostate  large 
enough  to  admit  the  top  of  the  thumb,  but  the  patient  had  made  no  complaint 
of  any  urinary  trouble.  Berkeley  Hill  pointed  out  that  the  disease  not 
uncommonly  follows  gonorrhoea,  and  that  the  only  symptoms  in  the  early 
stages  are  a  chronic  gleet  and  perhaps  weight  in  the  perinaaum.  When  the 
disease  extends  to  the  bladder  there  may  be  extreme  symptoms  of  irritable 
bladder.  Digital  examination  by  the  rectum  shows  the  prostate  to  be 
hard,  nodular,  and  irregularly  enlarged.  Sometimes  a  softening  patch 
may  be  detected  in  it.  The  vesiculte  seminales,  if  they  can  be  reached, 
are  usually  found  to  be  enlarged.  There  may  be  a  purulent  discharge  from 
the  urethra,  and  pus  in  the  urine.  The  detection  of  the  tubercle  bacillus 
would  determine  the  nature  of  the  case.  The  Treatment  in  the  early  stages  when 
the  diagnosis  is  doubtful  should  consist  in  attention  to  the  general  health  and 
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to  any  existing  urethral  discharge.  If  symptoms  of  cystitis  supervene  injec- 
tions of  iodoform  should  be  used  and  in  some  instances  cystotomy  may  be 
necessary.  A  tuberculous  abscess  in  the  prostate  may  require  to  be  opened  in 
the  perinaeum,  scraped  and  di'ained. 

CARCINOMA    OP    THE  PROSTATE. 

Carcinoma  does  not  commonly  attack  the  prostate,  but  I  have  met  with 
several  instances  of  the  disease.  The  form  met  with  is  usually  the  hard 
glandular  carcinoma  ;  one  case  of  colloid  has  been  recorded  by  Stanley  Boyd. 
I  have  seen  the  disease  in  a  man  about  seventy  years  old  ;  he  died  with 
secondary  growths  in  the  lymphatic  glands  and  liver. 

The  Symptoms  in  the  early  stages  are  obscure  pain  and  irritability  about 
the  neck  of  the  bladder,  with  the  occasional  passage  of  blood.  As  the  disease 
may  occur  in  patients  who  are  already  suffering  from  the  effects  of  simple 
enlargement  of  the  prostate,  the  early  symptoms  may  closely  resemble  those 
occasioned  by  a  stone  in  the  post-prostatic  pouch  or  an  attack  of  subacute 
prostatitis.  Digital  examination  by  the  rectum  will  probably  detect  a  hard, 
ill-defined  mass,  occupying  the  situation  of  the  prostate,  nodular  on  the 
surface,  and  often  peculiarly  fixed.  It  is  slightly  tender  on  pressure.  The 
rapid  increase  in  size,  with  obstruction  to  the  passage  of  urine,  and  frequent 
hsematuria  and  increasing  pain,  will  reveal  the  true  nature  of  the  disease. 

The  vague  character  of  the  symptoms  of  carcinoma  of  the  prostate  as  com- 
pai'ed  with  those  of  a  primary  growth  in  the  bladder  may  be  explained  by  the 
different  nature  of  the  two  tumours.  Carcinoma  of  the  bladder  is  of  the 
squamous  variety  and,  as  a  rule,  rapidly  ulcerates,  whereas  the  deeply-seated 
glandular  carcinoma  of  the  prostate  may  reach  a  considerable  size  before 
ulceration  occurs. 

The  Treatment  is  palliative.  Morphia  suppositories  may  relieve  the  pain, 
and  if  the  symptoms  be  extreme,  di'ainage  of  the  bladder  may  be  required. 
Although  excision  of  the  prostate  for  carcinoma  has  been  performed  by  Billroth 
and  others,  the  operation  can  hardly  be  regarded  as  a  procedure  of  recognized 
usefulness. 
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DISEASES  OF  THE  URETHRA. 

URETHRITIS. 

Simple  Inflanimatiou  of  the  Urethra  is  especially  apt  to  occur  in 
strumous,  rheumatic,  or  gouty  individuals,  from  slight  sources  of  irritation 
that  would  not  excite  it  in  more  healthy  constitutions.  In  strumous  children, 
it  may  arise  from  worms  in  the  intestines,  or  from  gastric  irritation  ;  and  in 
gouty  or  rheumatic  subjects,  it  appears  often  to  occur  in  connexion  with  an 
acid  state  of  the  urine.  Excessive  beer  drinking  may  cause  a  slight  discharge 
from  the  urethra — the  "  Bierfcripper  "  of  the  German  students.  In  other 
cases,  the  irritation  of  a  stricture,  the  passage  of  instruments,  or  ordinary 
sexual  intercourse,  may  occasion  the  disease,  without  there  being  anything  of 
a  specific  character  about  it.  Contact  with  women  who  are  out  of  health, 
pregnant,  or  suffering  from  leucorrhoea,  often  gives  rise  to  local  irritation  of 
this  kind.  Urethritis,  especially  when  arising  from  sexual  intercourse,  is  fre- 
quently mistaken  for  gonorrhoea.  From  this  it  may,  as  a  rule,  be  distiu- 
guished  by  the  less  intense  degree  of  inflammation,  and  by  the  absence  of  the 
secondary  consequences  that  frequently  follow  true  gonorrhoea  ;  yet,  in  many 
instances,  the  diagnosis  is  extremely  difficult,  especially  from  the  subacute 
forms  of  gonorrhasa  that  are  common  in  London.  Increasing  experience 
seems  to  show  that  the  decision  as  to  the  gonorrhceal  or  simple  character  of  a 
urethritis  is  best  determined  by  the  presence  or  absence  of  the  gonococcus  in 
the  discharges. 

Symptoms. — Urethritis  is  characterized  by  heat,  pricking,  and  tension 
about  the  urethra  for  a  day  or  two,  followed  by  muco-purulent  discharge, 
often  rather  profuse,  and  accompanied  by  some  ardor  urin«.  The  symptoms 
are  not  severe,  and  the  disease  usually  subsides  at  the  end  of  a  week  or  ten 
days;  but  sometimes  it  becomes  chronic,  especially  if  conjoined  with  stricture, 
and  is  then  extremely  troublesome,  particularly  in  gouty  individuals. 

In  the  Treatment  of  urethritis  the  bowels  should  be  kept  open,  and 
salines  freely  administered  ;  in  cases  in  which  there  is  reason  to  believe  that 
the  affection  is  of  gouty  origin,  small  doses  of  colchicum,  in  combination  with 
alkalies,  will  be  found  of  especial  service.  The  use  of  emollient  or  slightly 
astringent  injections,  such  as  opiate  lotions,  or  a  very  weak  solution  of  acetate 
of  lead,  with  belladonna,  will  be  found  serviceable  as  the  disease  is  on  the 
decline,  but  not  until  then  ;  and  when  the  affection  has  reached  a  chronic 
stage,  small  doses  of  copaiba  may  advantageously  be  administered.  The  diet 
in  all  cases  should  be  of  the  blandest  character,  stimulants  of  all  kinds  being 
interdicted. 

If  the  disease  be  conjoined  with  slight  stricture,  it  may  not  unfrequently 
give  rise  to  temporary  retention  of  urine.   This  may,  however,  most  commonly 
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be  readily  relieved  by  leeches  to  the  periiifeum,  the  warm  hip-bath,  and 
salines,  with,  perhaps,  opiate  suppositories,  and  plenty  of  demulcent  drinks. 
The  catheter  should  not  be  used,  if  it  be  possible  to  give  relief  without  it. 

GONORRHCEA, 

Gonorrhoea  is  a  specific  disease,  accompanied  by  inflammation  and  an  abun- 
dant muco-purulent  discharge ;  affecting  the  ui'ethra  most  commonly,  but  also 
the  other  mucous  membranes  of  the  genital  organs,  as  of  the  prepuce  and  the 
glans  in  the  male,  and  of  the  vulva  and  vagina  in  the  female. 

The  urethra  is  the  usual  seat  of  gonorrhoea  in  the  male  ;  and  the  disease 
may  be  looked  on  as  an  infective  urethritis.  Its  seat  of  greatest  intensity  is 
usually  the  fossa  navicularis  ;  but  it  may  extend  over  a  much  greater  surface, 
affecting  the  entire  length  of  the  canal,  and  even  the  whole  mucous  lining  of 
the  bladder.  In  the  female  it  commonly  spreads  over  the  extensive  mucous 
surface  of  the  external  organs  of  generation,  and  sometimes  invades  the  uterus 
and  Fallopian  tubes. 

Cause, — Gonorrhoea  has  its  origin  in  the  female,  and  is  possibly  developed 
in  prostitutes  without  infection  from  the  male.  It  is  a  highly  infective 
inflammation  of  the  mucous  membrane  of  the  vagina,  predisposed  to  by  the 
decomposition  of  retained  semen  and  of  foul  discharges,  the  result  of  repeated 
acts  of  indiscriminate  intercourse  without  proper  attention  to  cleanliness.  It 
is  impossible  to  say  clinically  where  urethritis  or  vaginitis  ends,  and  infective 
gonorrhoea  begins.  In  the  male,  gonorrhoea  arises  in  all  cases  from  communi- 
cation of  the  specific  poison  from  the  female  by  sexual  intercourse. 

The  poison  of  gonorrhoea  diifers  entirely  from  those  of  the  venereal  diseases 
described  in  Chapter  XXXVI.,  as  has  been  fully  proved  by  inoculation  ;  these 
diseases  not  being  capable  of  reproducing  one  another  in  any  circumstances. 
The  pus  of  gonorrhoeal  urethritis  always  contains  a  specific  organism — the 
gonococcus  of  JSTeisser,  which  is  undoubtedly  the  cause  of  the  disease.  It  can 
readily  be  demonstrated  by  drying  a  thin  layer  of  the  pus  on  a  cover-glass  and 
staining  it  for  a  few  minutes  in  an  alcoholic  solution  of  methyl-violet. 
The  gonococcus  occurs  in  pairs  or  groups,  and  is  met  with  in  the  interior  of 
the  epithelium  and  pus  cells.  The  organism  has  been  cultivated  outside  the 
body  in  fluid  media  and  on  blood-serum  and  gelatine  ;  and  inoculations  of  pure 
cultivations  into  the  normal  urethra  have  reproduced  the  disease.  Bokai 
inoculated  six  students  with  the  organism,  which  had  been  cultivated  in  suit- 
able fluids,  and  in  three  gonorrhosa  followed.  Bockhart  successfully  inoculated 
the  organism  in  the  urethra  of  a  man  after  it  had  been  cultivated  to  four 
generations  on  prepared  gelatine  ;  and  Bumm  produced  typical  gonorrhoea  by 
the  introduction  into  the  healthy  female  urethra  of  the  organism  cultivated  to 
the  twentieth  generation  on  blood-serum. 

It  is  important  to  remember  that  the  gonococcus  is  not  distinguishable  by 
its  form  alone  from  other  varieties  of  diplococcus,  such  as  one  which  Lust- 
garten  and  Mannaberg  found  constantly  in  the  normal  urethra.  Roux  has, 
however,  shown  that  the  gonococcus  can  be  distinguished  by  the  fact  that  it 
does  not  stain  by  Gram's  method,  whereas  the  others  do.  Lustgarten  and 
Mannaberg  also  found  in  the  normal  urethra  an  organism  like  the  smegma 
bacillus,  whichshowed  the  same  staining  reactionsas  the  bacillus  tuberculosis,  and 
he  staphylococcus  pyogenes  aureus.    Recent  observations  tend  to  show  that  the 
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chief  complications  of  goiiorrhcea,  such  as  suppurating  bubo,  are  due  to  the 
associated  organisms  of  suppuration  and  not  to  the  gonococcus  itself. 

The  suppurative  inflammation  of  gonorrhoea  has  these  peculiarities  :  1.  It 
has  a  distinct  and  lengthened  period  of  incubation  ;  2.  It  rapidly  propagates 
itself  along  the  mucous  tracts  that  it  affects ;  3.  It  is  contagious  in  the  highest 
degree  not  only  when  the  pus  is  applied  to,  and,  as  it  were,  rubbed  into  the 
mucous  surfaces  of  the  generative  organs  during  coitus,  but  when  it  simply 
touches  other  mucous  surfaces  ;  and,  4.  It  is  sometimes  attended  with  remote 
constitutional  phenomena  partaking  of  a  pysemic  character. 

Character. — Gonorrhoea  is  usually  looked  upon  as  a  purely  local  affection 
of  the  genital  organs;  but  although  in  the  early  stages  it  is  doubtless  a  strictly 
local  affection,  yet  it  is  occasionally  followed  by  a  train  of  very  characteristic 
phenomena,  that  can  scarcely  be  looked  upon  in  any  other  hght  than  as  the 
result  of  constitutional  infection  ;  the  more  so,  as  some  individuals  never  have 
gonorrhoea  without  the  disease  being  followed  by  these  sequences,  whilst  others 
are  altogether  exempt  from  them.  The  parts  that  are  secondarily  affected  are 
chiefly  the  fibrous  tissues,  and  the  mucous  and  cutaneous  surfaces.  The  affec- 
tions of  the  fibrous  tissues  give  rise  to  so-called  rheumatism  and  to  peculiar 
forms  of  inflammation  of  the  testicle  and  of  the  sclerotic.  The  affection  of 
the  mucous  membranes  displays  itself  in  specific  inflammation  of  the  eye>'. 
The  occurrence  of  these  various  affections,  assuming  as  they  do  a  specific  type- 
so  distinctly  marked  that  they  can  at  once  be  characterized  as  gonorrhoeal, 
certainly  tends  to  show  that  the  disease  impresses  the  constitution  in  some 
peculiar  manner,  somewhat  analogous  to  syphilis  or  pytemia ;  though  in  a  far 
minor  degree,  and  with  much  less  certainty,  than  these  diseases. 

The  Symptoms  of  gonorrhoea  in  the  male  may  be  divided  into  three 
stages  : — 1.  The  Incubative  Stage,  or  the  period  of  Irritation  ;  2.  The  Acute 
Inflammatory  Stage  ;  and  3.  The  Chronic  Stage. 

1.  Incubative  Stage. — The  first  stage,  that  of  irritation,  usually  comes  on 
from  two  to  three  days  after  connexion,  when  the  patient  begins  to  experience 
some  degree  of  heat,  itching,  and  general  irritation  about  the  penis.  The  lips 
of  the  urethra  are  somewhat  red  and  swollen  ;  its  orifice  gapes  ;  and,  on 
squeezing  it,  some  mucus  exudes.  This  stage  usually  continues  for  three  or 
four  days  from  the  time  of  infection,  but  sometimes  for  six  or  eight,  when  it. 
terminates  in  the  second,  which  is  one  of  active  inflammation. 

2.  Acute  or  Inflammatory  Stage. — The  discharge  now  becomes  abun- 
dant, thick,  and  of  a  greenish-yellow  colour  ;  there  is  great  pain  in  making- 
water,  with  considerable  heat  and  smarting,  and  the  urine,  which  flows  in  a 
diminished  stream,  is  passed  with  increased  frequency.  The  urethra  is  swollen, 
firm,  and  cord-like  to  the  touch  ;  the  whole  penis,  indeed,  looks  red  and  turge- 
scent.  As  the  disease  advances,  and  the  bulbous  portion  of  the  urethra  becomes 
affected,  weight  and  tension  in  the  perineum  will  be  complained  of.  If  the 
prostatic  portion  be  the  seat  of  disease,  there  will  be  heat  and  weight  about 
the  anus,  with  frequency  of  micturition  and  some  strangury.  During  the 
whole  of  this  period  there  is  generally  a  good  deal  of  constitutional  disturbance, 
restlessness,  and  fever. 

One  of  the  most  troublesome  symptoms  in  this  stage  is  the  occurrence  of 
Chordee,  which  consists  in  painful  erections  at  night,  with  a  twist  in  the 
body  of  the  penis,  which  is  usually  curved  downwards. 

3.  Chronic  Stage. — The  acute  symptoms  usually  continue  for  about  a  fort- 
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night,  when  the  third  stage,  that  of  subacute  or  chronic  inflammation,  sets  in. 
During  this  period  of  the  affection  the  inflammatory  symptoms  gradually  sub- 
side, but  a  thin  muco-purulent  discharge  continues,  with  some  degree  of  heat 
and  irritation  about  the  urethra,  and  occasional  smarting  in  passing  urine. 
Under  proper  treatment,  this  usually  subsides  in  the  course  of  another  fortnight 
or  three  weeks ;  but,  if  neglected,  or  in  certain  constitutions,  it  may  last  for 
many  months,  or  even  years,  then  degenerating  into  a  Gleet.  In  proportion  to 
the  continuance  of  the  afiection  the  inflammatory  symptoms  subside,  though 
the  specific  and  contagious  character  does  not  disappear,  and  the  infection  may 
continue  so  long  as  the  discharge  keeps  up.  Hunter  mentions  the  case  of  a 
girl  who  had  been  two  years  in  the  Magdalen  Hospital,  and  who  infected  a 
person  with  whom  she  had  connexion  immediately  after  she  left  that  institu- 
tion. The  persistence  of  the  contagion  of  gleet  is,  it  is  true,  more  marked  in 
women  than  in  men.  The  long  persistence  of  contagion  is  in  accord  with  the 
fact  that  gonococci  have  been  found  in  the  urethral  discharge  many  months 
or  even  several  years  after  the  commencement  of  the  disease.  The  presence 
of  the  gonococcus  may  be  taken  as  proof  that  the  discharge  is  still  infectious, 
but,  on  the  other  hand,  faiku'e  to  demonstrate  the  organism  can  hardly  justify 
the  Surgeon  in  pronouncing  the  patient  free  from  any  risk  of  causing  infection. 
So  long,  indeed,  as  any  discharge  continues  from  the  male  urethra,  though  it 
be  but  a  daily  drop,  the  patient  must  be  looked  upon  as  infectious.  The 
importance  of  this  subject  is  obvious,  and  it  seems  certain  that  many  inflaiii- 
matory  afiections  of  the  pelvic  organs  occurring  in  newly-married  women  are 
due  to  infection  by  an  apparently  insignificant  urethral  discharge  in  the 
husband. 

The  severity  and  the  continuance  of  gonorrhoea  are  often  opposed  to  one 
another.  Thus  the  disease  is  most  severe  in  young  and  plethoric  j^ersons,  and 
in  first  attacks ;  but  it  is  most  difficult  of  cure  in  strumous  constitutions,  more 
especially  if  there  be  a  gouty  or  rheumatic  tendency  co-existing,  and  it  is  very 
troublesome  to  remove  after  repeated  attacks.  I  have  observed  repeatedly 
that  it  is  very  apt  to  degenerate  into  a  gleet  in  people  who  are  subject  to 
chronic  eczema. 

There  is  a  form  of  chronic  gleet  which  continues  very  persistently  after  an 
attack  of  gonorrhoeal  epididymitis.  In  tliese  cases  the  discharge  is  not  so 
much  urethral  as  testicular.  It  appears  to  proceed  from  the  increased  exuda- 
tion from  the  mucous  membrane  of  the  secretory  and  efferent  structures  of 
the  testis,  during  the  process  of  resolution  of  the  inflammation. 

The  length  of  time  that  the  infection  of  gleet  will  continue  in  both  sexes, 
but  especially  in  the  female,  makes  it  somewhat  difficult  to  say  whether  the 
poison  of  gonorrhoea  can  be  generated  de  novo,  as  it  is  not  improbable  that 
many  individuals  communicate  the  disease,  believing  themselves  to  be  perfectly 
cured,  though  still  suflering  from  shght  gleet. 

Gleet. —  The  term  (jleet  is  applied  to  any  mucous  or  muco-purulent  discharge, 
which  is  very  small  in  amount  and  persists  for  an  indefinite  time  unaccom- 
panied by  any  other  obvious  symptoms.  This  condition  is  one  which  gives  rise 
to  great  mental  uneasiness  in  many  patients,  and  some  varieties  are,  moreover, 
liable  to  terminate  in  stricture  if  unrelieved.  The  correct  diagnosis  of  its 
nature  and  source  is,  therefore,  of  extreme  importance.  In  the  first  place,  it 
is  necessary  to  remember  that  in  young  men  a  somewhat  copious  flow  of  mucus 
is  apt  to  accompany  an  erection  of  the  penis.    When,  as  is  frequently  the  case, 
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an  erection  occurs  just  before  waking  in  the  morning,  the  mucus  may  be  found 
ghieing  the  lips  of  the  urethra  together,  and  may  be  mistaken  by  the  patient 
for  a  gleet.  Again,  true  gonorrhoea!  gleet  must  not  be  confounded  with  pro- 
statorrhcea  (see  p.  1140).  Desormeaux  has  shown  that  a  true  gonorrhoeal 
gleet  is  due  to  the  presence  of  chronically  inflamed  patches  of  mucous  mem- 
brane in  the  urethra.  These  patches  are  purplish  or  dark  red  in  colour, 
whereas  the  normal  urethra  is  a  pale  pink.  Sometimes  the  surface  of  the 
mucous  membrane  is  covered  with  small  granulations,  like  those  seen  on  the 
conjunctiva  in  granular  lids.  This  condition  Desormeaux  calls  "■granular 
urethritis.''''  The  patches  may  be  multiple,  but  more  often  there  is  only 
one  situated  in  the  bulbous  portion  of  the  urethra.  The  sijmptoms  of  such  a 
condition  are  the  following  :  A  slight,  sometimes  almost  colourless,  sometimes 
yellowish,  discharge  will  be  found  glueing  the  lips  of  the  urethra  together  in 
the  morning.  This  discharge  is  little  affected  by  diet  or  stimulants,  but  is 
usually  greatly  aggravated  by  connexion.  If  during  micturition  the  first 
few  drops  of  urine  be  passed  into  a  separate  vessel,  flocculi  of  mucus  and  pus 
are  seen  floating  in  it.  There  is  no  pain  or  discomfort  in  micturition,  but  the 
stream  may  be  slightly  narrowed,  and  a  few  drops  of  urine  may  be  retained 
in  the  urethra,  and  dribble  away  afterwards,  as  in  a  slight  stricture. 

In  a  large  number  of  cases  of  gleet  the  chronic  inflammatory  patches  in  the 
mucous  membrane  are  sufficient  to  cause  actual  narrowing,  or  rather  diminished 
extensibility  of  the  urethra;  so  constantly  indeed  is  this  the  case  that  the  presence 
of  a  chronic  gleet  may  almost  be  said  to  indicate  the  existence  of  a  stricture. 
In  other  cases  the  gleet  may  be  due  to  a  chronic  inflammatory  discharge  from 
the  glands  and  follicles  of  the  urethra.  Hill  states  that  it  occasionally  arises 
from  small  vegetations  or  warts  situated  immediately  inside  the  meatus ;  he 
also  drew  special  attention  to  the  important  part  played  by  a  contracted 
meatus  in  causing  the  continuance  of  a  chronic  gleet. 

In  examining  the  urethra  in  a  case  of  gleet,  some  information  as  to  the 
condition  of  the  canal  may  be  obtained  by  the  passage  of  an  olive-headed> 
bougie,  meatotomy  being,  if  necessary,  performed  to  allow  its  introduction), 
(p.  1198).  If  an  inflamed  spot  be  present,  a  slight  feeling  of  resistance  will 
be  felt,  and  the  patient  will  complain  of  pain  as  the  bougie  passes  over  it^ 
On  withdrawing  the  instrument  a  drop  of  blood  may  be  found  on  its  bulb.  ' 

In  these  cases  the  most  reliable  information  is  obtained  by  the  use  of  the) 
Endoscope.    In  its  simplest  form  this  consists  of  a  metal  tube  about  the) 
size  of  a  No.  12  or  14  catheter,  down  which  light  may  be  thrown  with  a^ 
mirror  or  by  an  electric  lamp.    The  most  convenient  instrument  is  that  made) 
by  Leiter  of  Vienna.    It  consists  of  a  straight  metal  tube  which  is  provided 
with  an  ebony  obturator  to  facilitate  its  introduction  into  the  urethra. 
The  expanded  ocular  end  of  the  instrument,  which  accurately  fits  into  the 
tube,  contains  a  small  electric  lamp  the  light  of  which  is  directed  down 
the  tube  by  means  of  a  mirror.  Before  introducing  the  endoscope,  10  minims 
of  a  10  per  cent,  solution  of  cocaine  should  be  injected  into  the  urethra  with 
an  Ultzmann's  syringe.     The  endoscope  is  then  passed  downwards  as  far 
as  the  bulb,  where  the  diseased  condition  which  causes  a  chronic  gleet  is 
most  commonly  situated.    Granular  patches  and  other  abnormal  conditions 
of  the  mucous  membrane  are  readily  recognized  by  an  experienced  observer, 
and,  moreover,  local  treatment  can  be  carried  out  more  accurately  through  the 
tube  than  in  any  other  way. 
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Antal  and  Hurry  Fenwick  have  found  that  distension  of  the  penile  urethra 
by  the  injection  of  air  facihtates  endoscopic  examination.  A  special  modifi- 
cation of  Leiter's  instrument  has  been  constructed  for  this  purpose. 

The  Treatment  of  Gonorrhoea  must  be  conducted  with  reference  to  the 
stage  of  the  disease,  but  especially  with  regard  to  the  acuteness  of  the  inflam- 
mation accompanying  it. 

It  has  been  proposed  to  adopt  what  has  been  termed  the  abortive  treatment, 
during  the  earliest  stages  of  gonorrhoea  ;  indeed,  during  the  incuhative  period. 
This  method  consists  either  in  the  injection  of  a  very  strong  solution  of  the 
nitrate  of  silver  into  the  urethra,  or  in  the  application  to  the  inflamed  mucous 
membrane  of  a  strong  ointment  of  that  salt  by  means  of  a  bougie  smeared 
with  it  ;  other  Surgeons,  again,  have  recommended  the  administration  of  very 
large  doses  of  copaiba  at  this  period.  These  various  plans  have,  however, 
deservedly  fallen  into  disrepute.  I  have  on  several  occasions  seen  most  intense 
inflammation  produced  by  this  mode  of  treatment,  and  never,  in  any  case,  any 
good  result.  Independently  of  this,  it  is  impossible  to  know  whether  the 
case,  in  the  eailiest  stage,  will  prove  to  be  one  of  simple  urethritis  or  a  specific 
gonorrhoea. 

In  the  acute  intt animator y  stage,  attended  by  heat,  swelling  of  the  organ, 
great  ardor  urinae,  and  abundant  muco-purulent  discharge,  the  activity  of  the 
treatment  must  be  proportioned  to  the  intensity  of  the  inflammation.  If  this 
be  severe,  warm  hip-baths,  poppy  fomentations,  or  the  envelopment  of  the 
penis  in  warm  water-dressing,  will  be  of  essential  service.  At  the  same  time 
the  urine  must  be  diluted,  and  its  acidity  lessened,  by  the  patient  drinking 
large  quantities  of  alkaline  diluents — barley-water  or  linseed-tea  containing 
carbonate  of  potassium  in  solution  ;  and  the  bowels  may  be  kept  in  action  by 
the  administration  of  saline  aperients.  Twenty  to  thirty  grains  of  carbonate 
of  potassium  or  a  drachm  of  citrate  of  potassium  with  twenty  or  thirty  minims 
(of  tincture  of  hyoscyamus  in  an  ounce  of  camphor  water  should  be  given 
every  four  or  six  hours.  All  alcoholic  stimulants,  spices,  salt  food,  and  coftee 
must  be  avoided,  the  diet  being  restricted  to  light  slops,  and  pei'fect  rest 
enjoined.  By  such  means  as  these,  the  activity  of  the  inflammation  will  be 
gradually  lesseiied,  the  discharge  becoming  thinner,  the  smarting  in  mictu- 
rition less  severe,  and  the  erections  less  painful.  The  patient  should  also  be 
desired  to  pass  his  urine  frequently,  so  as  to  wash  the  urethra  clean. 

During  the  acute  inflammatory  stage  the  application  of  local  remedies  to 
the  urethra  has,  as  a  general  rule,  been  found  harmful,  but  since  the  nature 
of  the  virus  has  been  recognized,  the  use  of  germicide  injections  and  bougies 
has  been  tried  with  some  degree  of  success.  Watson  Cheyne  recommends  the 
use  of  iodoform  and  eucalyptus  bougies.  These  are  composed  of  iodoform, 
i>  gr.  ;  oil  of  eucalyptus,  10  111  ;  oil  of  theobroma,  35  gr.  This  is  surticient  to 
make  one  bougie  4  inches  long.  It  is  thus  used  :  the  patient  first  passes 
water  to  clean  the  urethra;  he  then  dips  the  bougie  in  carbolic  oil  (1  in  20) 
and  passes  it  quickly  into  the  urethra  before  it  becomes  softened  by  the  heat 
of  his  fingers.  It  must  be  pushed  in  with  a  pencil,  or  some  convenient 
instrument,  till  it  completely  disappears.  An  absorbent  pad  of  iodoform  or 
salicylic  wool  is  then  placed  over  the  end  of  the  penis,  and  covered  with  oiled- 
silk  or  gutta-percha  tissue  secured  by  a  strip  of  plaster.  The  patient  then 
refrains  from  making  water  as  long  as  possible.  One  bougie  may  be  used 
daily  for  two  or  three  days,  and  in  the  interval  some  simple  injection,  such  as 
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chloride  of  zinc  (gr.  |  to  5].),  or  sulpho-carbolate  of  zinc  (gT.  ij.  to  3].)  maybe 
used.  Clieyne  states  that  by  these  means  the  inflammation  is  often  cut  short 
and  a  cure  effected  in  a  week  or  ten  days  or  sooner.  If  it  fails  it  does  no 
harm.  One-twentieth  of  a  grain  of  perchloride  of  mercury  added  to  each 
bougie  is  said  to  increase  the  certainty  of  their  action.  In  this  stage  also  the 
use  of  strong  injections  of  nitrate  of  silver  has  in  some  instances  been  followed 
by  a  rapid  cure.  Cotes,  who  gave  this  method  of  treatment  a  thorough  trial 
at  the  Lock  Hospital,  proceeded  as  follows  :  An  endoscope  was  introduced  as 
far  as  the  inflammation  of  the  mucous  membrane  extended,  this  being  often  as 
much  as  four  inches  by  the  third  day.  The  mucous  membrane  was  then  dried 
with  wool  mops.  A  wool  mop  soaked  in  a  10  grains  to  the  ounce  solution  of 
silver  nitrate  was  then  passed  down  the  tube  with  a  stylet  until  it  projected 
beyond  the  end.  By  withdrawing  the  endoscope  and  the  stylet  together,  the 
nitrate  of  silver  was  brought  into  contact  Avith  the  whole  of  the  inflamed 
mucous  membrane.  A  hot  bath  was  given  at  night,  and  the  patient  kept  in 
bed  during  the  following  day.  A  saline  aperient  and  an  alkaline  mixture  were 
prescribed,  and  a  simple  injection,  such  as  weak  Condy's  fluid,  directed  to  be 
used  several  times  daily.  Cotes  treated  42  cases  in  this  way.  In  40  in  which 
the  disease  was  of  many  days'  duration,  the  average  duration  of  the  cure  was 
twelve  days  ;  whilst  2  cases  of  only  two  days'  duration  were  cured  in  two 
days. 

During  the  second,  or  in  fact  in  all  stages  of  gonorrhoea,  much  harm  is  often 
done  by  applying  lint  to  the  penis.  This  does  not  absorb  the  dischai'ge,  but 
rather  shuts  it  in.  It  is  better  to  put  the  penis  in  a  macintosh  gonorrhoea-bag, 
at  the  bottom  of  which  a  good-sized  piece  of  salicylic  wool  may  be  placed  to 
absorb  the  discharge. 

When  the  thi7'd  stage  of  the  disease  has  been  reached,  specific  treatment  may 
be  employed  with  great  advantage  ;  while,  if  recourse  were  had  to  it  at  an 
earlier  period,  it  would  certainly  increase  the  inflammation  and  give  the  patient 
much  distress.  Even  in  this  stage  the  specific  remedies,  such  as  copaiba  and 
cubebs,  must  be  cautiously  given  ;  the  Surgeon  feeling  his  way  with  them,  and 
being  prepared  to  discontinue  them  if  he  find  that  they  increase  the  irritation. 
Should  the  disease,  however,  from  the  commencement,  have  assumed  a  subacute 
character,  the  specific  treatment  may  with  safety  be  adopted  at  a  much  earlier 
period. 

Copaiba  and  cubebs  are  extensively  used  in  this  stage  of  gonorrhoea.  Of 
these,  copaiba  is  the  less  irritating,  and  consequently  more  generally  to 
be  preferred.  It  may  be  administered  in  a  variety  of  ways  :  in  capsule,  pill, 
draught,  or  extract.  The  capsule  is  generally  to  be  preferred,  on  account  of 
the  nauseous  taste  being  thus  more  completely  disguised  ;  but  in  many  cases 
it  acts  with  more  certainty,  and  with  better  effect,  if  given  in  either  of  the 
other  forms.  When  the  capsules  are  given,  the  patient  may  take  from  six 
to  eight  or  ten  in  the  day,  and  should  at  the  same  time  have  an  alkaline 
mixture,  which  increases  materially  the  effect  of  the  drug.  A  very  excellent 
mode  of  administering  copaiba  is  to  rub  it  down  into  a  mass  with  burnt 
magnesia,  and  to  let  the  patient  take  about  a  drachm  of  this  paste  three 
times  a  day,  in  a  bolus  wrapped  in  wafer-paper  ;  or,  if  the  taste  be  not  much 
objected  to,  he  may  take  it  most  advantageously  in  mucilage,  with  liquor 
potassEe  and  tincture  of  hyoscyamus. 

In  some  relaxed  constitutions,  and  more  particularly  after  frequent  claps, 
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cnbebs  will  be  found  to  cure  the  patient  more  readily  than  copaiba,  or  rather 
more  successfully  if  given  in  combination  with  it.  An  excellent  plan  is  to  put 
about  half  an  ounce  of  powdered  cubebs  into  a  mortar,  and  to  rub  it  up  with 
as  much  copaiba  as  will  form  a  stiff  paste,  of  which  the  patient  should  take  a 
drachm  as  a  bolus  thrice  daily.  The  efi'ects  of  this  electuary  are  often  most 
strikino;  ;  but  it  can  be  used  only  in  the  constitutions  indicated,  and  after  the 
more  active  inflammatory  symptoms  have  subsided.  Copaiba  in  many  sub- 
jects brings  out  a  red,  raised  rash,  most  marked  on  the  backs  of  the  hands 
and  feet,  but  sometimes  extending  over  the  whole  body.  It  is  accompanied  by 
considerable  itching  and  often  by  some  rise  of  temperature.  Hill  states  that 
a  similar  eruption,  but  more  papular  in  character,  may  follow  the  adniiuistra- 
r,ion  of  cubebs.  Hjematuria  has  occasionally  been  observed  as  the  result  of 
large  doses  of  copaiba.  Oil  of  yellow  sandal  wood  may  sometimes  be  employed 
with  advantage,  though  its  action  is  somewhat  uncertain.  It  may  be  given 
in  capsules  in  doses  not  exceeding  twenty  minims  three  times  a  day,  or  the 
following  formula  will  be  found  useful  :  oil  of  sandal  wood,  5ij-,  tragacanth  in 
powder  5ss.,  water  to  5viij.  ;  one  ounce  to  be  taken  three  times  a  day. 

It  is  during  the  third  stage  of  gonorrhoea  that  Injections  may  advantage- 
ously be  used.  Much  and  very  unfounded  prejudice  exists  against  their  use 
in  the  minds  of  many  ;  but  surely  it  is  as  safe  to  apply  proper  local  applica- 
tions to  an  inflamed  urethra  as  it  is  to  an  inflamed  conjunctiva  ;  and  the  bad 
consequences,  such  as  stricture  and  inflamed  testicle,  which  have  sometimes 
been  referred  to  their  use,  have  either  been  due  rather  to  the  long  continuance 
and  to  the  severity  of  the  disease  itself  than  to  the  remedies  employed,  or  to 
their  application  at  too  early  a  stage  or  of  too  great  a  strength.  It  is  in  long- 
standing cases  of  gonorrhoea,  in  which  the  discharge  continues  for  months  or 
years,  that  stricture  follows,  not  in  cases  of  ordinary  duration  ;  and  it  is  the 
result  of  the  chronic  inflammatory  thickening  of  the  mucous  membrane,  and 
has  no  more  to  do  with  the  injections  than  with  the  copaiba  or  salines  which 
the  patient  may  have  taken.  As  the  ardor  urinse  subsides,  emollient  and 
slightly  astringent  injections  may  be  used.  Perhaps  the  best  is  permanganate 
of  zinc  in  the  strength  of  one,  or  rarely  two,  grains  to  eight  ounces  of  distiUed 
water.  Berkeley  Hill  found  this  injection  very  free  from  irritating  properties, 
and  most  useful  except  in  very  chronic  cases  ;  of  70  cases  in  which  he  used  it,  10 
were  cured  and  54  much  improved,  in  4  it  had  no  effect,  and  in  2  it  increased  the 
discharge.  Chloride  of  zinc  (gr.  \  to  the  ji.)  and  sulpho-carbolate  of  zinc 
(gr.  ij.  to  the  5i.)  are  often  useful.  Extract  of  opium  or  extract  of  belladonna  is 
frequently  added  to  urethral  injections  to  allay  the  irritation  which  they  are  apt 
to  cause.  The  permanganate  should,  however,  always  be  used  alone,  as  it  forms 
an  almost  explosive  mixture  with  some  vegetable  extracts.  As  the  disease 
subsides,  a  stronger  astringent  is  required,  and  then  one  or  two  gi'ains  of  the 
acetate  of  zinc  may  be  added  to  each  ounce  of  the  injection  ;  or  a  weak 
solution  of  the  sulphate  may  be  employed,  gr.  ij.  to  each  ounce  of  water.  In  the 
later  stages  Hill  found  the  sulphates  of  zinc,  alumina,  copper,  and  iron  very 
useful.  He  frequently  prescribed  them  together,  thus  :  sulphate  of  zinc  30  to 
40  grains,  alum  30  to  40  grains,  sulphate  of  iron  20  grains,  and  sulphate  of 
copper  2  grains,  in  eight  ounces  of  water.  During  the  whole  of  this  stage, 
the  diet  and  habits  of  life  must  be  carefully  regulated,  and  all  stimulants 
interdicted.  The  injections  should  be  discontinued  as  soon  as  the  discharge 
has  ceased  ;  unless  this  be  done,  they  may  re-induce  it. 
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The  mode  of  injection  is  of  importance.  A  glass  syringe  should  always  be 
used,  with  a  sniooth  rounded  nozzle.  The  patient  sitting  on  the  edge  of  the 
chair  and  holding  up  the  penis,  should  carefully  insert  the  end  of  the  syringe 
between  the  lips  of  the  urethra,  and  then  slowly  throw  in  the  injection  as  far 
as  it  will  go.  Although  the  inflammation  is  usually  at  first  confined  to  the 
anterior  portion  of  the  urethra,  yet  it  in  most  cases  extends  to  the  bulb,  and 
the  injection  should  be  applied  to  the  whole  length  of  the  inflamed  mucous 
membrane.  If  any  enter  the  bladder  this  is  of  no  consequence,  as  it  will 
immediately  be  decomposed  by  the  salts  and  mucus  of  the  urine. 

Instead  of  the  ordinary  glass  syringe,  the  injector  (Fig.  908)  may  advan- 
tageously be  used.  By  it,  the  injection  is  thrown  from 
behind  forwards,  so  that  when  passed  beyond  the  inflamed 
part  it  washes  out  the  discharge,  instead  of  forcing  it 
further  on. 

Treatment  of  Gleet. — In  gleet,  much  difficulty  Avill 
often  be  experienced  in  curing  the  patient  of  his  dis- 
charge. Here  much  depends  not  only  on  the  adminis- 
tration of  proper  remedies,  but  on  care  being  taken 
to  regulate  his  habits  of  life.  It  will  constantly  be 
found  that,  after  the  disease  has  apparently  been 
cured,  excesses  at  table,  and  more  especially  the 
drinking  of  beer,  or  of  effervescing  or  acid  wines,  will 
bring  back  the  discharge.  It  will  retm-n  also  after 
connexion,  though  it  have  previously  ceased  entirely. 
This  is  esjaecially  the  case  in  strumous,  gouty,  or  rheu- 
matic subjects,  in  whom  all  urethral  inflammations 
are  with  difficulty  removed.  In  these  cases,  then,  absti- 
nence from  alcoholic  liquids  and  dietetic  stimulants,  and 
a  continent  life  must  be  strictly  enjoined  ;  but  the  local 
treatment  requii-es  careful  attention. 

In  the  early  stages  of  gleet  an  attempt  may  be  made 
to  cure  it  by  injections.  For  this  purpose  somewhat 
stronger  solutions  are  required  than  in  the  more  acute 
period  of  the  disease.  Sulphate  of  copper  will  often  be 
found  useful,  commencing  with  half  a  grain  to  the  ounce, 
and  gradually  increasing  it  to  one  or  even  two  grains. 
Tannic  acid  in  the  strength  of  from  two  to  four  grains  to  the  ounce  will 
sometimes  check  the  dischai'ge.  Soluble  bougies,  similar  to  those  already 
described,  but  containing  tannic  acid,  sulphate  of  zinc,  or  acetate  of  lead, 
are  often  of  great  service.  These,  combined  with  the  internal  administra- 
tion of  copaiba  and  cubebs,  or  the  perchloride  of  iron,  may  effect  a 
cure.  If  these  do  not  succeed,  the  occasional  passage  of  a  full-sized  bougie 
is  of  the  greatest  use.  If  tlie  orifice  of  the  urethra  be  small  meatotomy  should 
be  the  first  step  in  the  treatment.  The  meatus  must  also  be  examined  for 
warty  growths,  which  may  keep  up  the  discharge. 

When  the  disease  has  become  very  chronic,  and  has  assumed  the  form  of 
granular  urethritis,  it  is  difficult  of  cure  ;  for,  as  Desoi'meaux  pointed  out,  no 
injection,  which  the  healthy  portion  of  the  urethra  is  capable  ot  bearing,  will 
have  much  effect  upon  the  inflamed  patch.  He  therefore  recommended  the 
application  of  a  strong  solution  of  nitrate  of  silver  through  the  endoscope. 
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This  treatment  has  proved  most  satisfactory.  The  granular  patches  are  dried 
with  small  wool  mops  and  are  then  touched  with  a  mop  soaked  in  a  solution 
of  nitrate  of  silver,  10  to  20  grains  to  the  ounce,  according  to  the  amount  of 
congestion.  In  the  absence  of  the  endoscope  the  solution  mny  be  applied  by 
means  of  Guyon's  injector  (Fig.  909).  This  consists  of  a  hollow  bulbous 
sound  perforated  in  the  bulb,  and  fitted  with  a  small  syringe.  The  bulbous 
sound  having  been  passed  down  the  urethra  till  the  exact  situation  of  the 
inflamed  spot  is  found  by  the  tenderness  and  slight  cling  before  mentioned, 
the  perforated  head  is  held  fixed  at  the  diseased  spot,  and  a  few  drops  of  a 
solution  of  nitrate  of  silver  (ten  to  twenty  grains  to  the  ounce  of  water)  are 
injected.  The  patient  should  pass  urine  immediately  before  the  injection, 
and  not  again  for  some  hours  if  possible.  Berkeley  Hill,  who  had  great 
experience  of  this  mode  of  treatment,  states  that,  if  the  patient  keep  quiet  for 
some  time  after,  no  complications  are  likely  to  follow  ;  but  neglect  of  these 
precautions  may  be  followed  by  swelled  testicle  or  even  perinseal  abscess. 
After  the  operation  a  mixture  containing  citrate  of  potassium  and  hyo- 
scyamus  should  be  prescribed  and  a  weak  astringent  injection  should  be 
used  between  the  different  sittings,  of  which  several  may  be  required.  The 
passage  of  bougies  for  a  short  time  is  usually  necessary  to  complete  the  cure. 
Otis,  of  New  York,  is  of  opinion  that  every  prolonged  gleet  is  the  I'esult  of  a 


Fig.  TOO. — Guyon's  [iijectur.    The  .SihhUit  Figure  represents  tlir  Xnz/.le. 


narrowing  of  the  canal,  and  he  recommends  internal  urethrotomy  as  a  cure — 
cutting  the  urethra  up  to  its  normal  size  by  the  method  described  under  the 
treatment  of  stricture  of  the  urethra.  The  operation  is  somewhat  severe,  and 
should  never  be  resorted  to  till  all  other  means  have  failed. 

The  treatment  of  gleet  may  therefore  be  summed  up  as  follows  :  The  patient 
must  be  carefully  examined,  in  order  to  detect,  if  possible,  some  constitutional 
condition,  such  as  struma,  gout,  or  rheumatism,  which  may  serve  as  a  guide  to 
general  treatment,  diet,  and  use  of  stimulants.  Change  of  air  and  sea-bathing 
are  often  of  essential  service.  The  orifice  of  the  urethra  must  be  enlarged,  if 
necessary.  Warty  growths  or  suppurating  follicles  at  the  orifice  may  be 
touched  with  nitrate  of  silver.  If  they  arc  not  found,  the  electuary  of  cubebs 
and  copaiba,  or  one  composed  of  cubebs  and  the  sesquioxide  of  iron,  may  be 
administered  with  advantage,  and  the  injections  recommended  for  the  chronic 
stage  of  gonorrhoea  may  be  persevered  with.  Should  these  fail,  and  should  the 
olive-headed  sound  give  distinct  evidence  of  a  tender  spot,  and  perhaps  a  slight 
narrowing  of  the  urethra,  the  passage  of  a  full-sized  metallic  bougie  every 
second  or  third  day  should  be  tried.  If,  after  a  fair  trial,  this  also  fail,  the 
application  of  nitrate  of  silver,  by  means  of  the  endoscope,  or  with  Guyon's  in- 
jector, must  next  be  had  recourse  to,  followed  by  mild  injections  and  the  passage 
of  bougies  ;  and,  lastly,  if  everything  else  have  failed,  and  a  distinct  narrowing 
of  the  canal  be  present,  internal  urethrotomy  may  be  tried  as  a  last  resource. 
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Complications  of  Gonorrhoea. — Gonorrhoea,  when  acute  or  virulent, 
seldom  runs  its  course  without  local  complications  of  some  kind,  the  result  of 
the  propagation  of  the  inflammation  to  neighbouring  parts,  often  of  considerable 
severity,  and  occasionally  even  hazardous  to  life  : — such  as  chordee,  phimosis, 
sympathetic  bubo,  perimeal  abscess,  irritability  of  the  bladder,  retention  of 
urine,  haemorrhage  from  the  urethra,  &c.  Many  of  these  complications  present 
no  special  features,  but  require  to  be  treated  on  general  principles,  without 
reference  to  their  specific  cause.  Others  demand  more  special  management, 
and  these  we  may  briefly  consider  here. 

Inflammation  of  the  Lymphatics  of  the  Penis  may  occur,  stretching 
along  the  sides  and  dorsum  of  the  penis  in  the  form  of  hard  threadlike  lines, 
with  much  redness  and  oedema  of  the  integuments,  and  general  swelling  of  the 
organ,  the  glans  in  these  cases  often  assuming  a  turgid  aspect  and  a  dull 
brick-red  colour.  This  condition  is  a  very  serious  one,  as  it  may  lead  to  one 
of  two  consequences,  or  both  may  ensue,  viz.,  inflammation  and  suppuration 
of  the  inguinal  glands,  or  blood-poisoning.  It  is  the  latter  result  that  gives 
rise  to  the  most  serious  constitutional  effects  in  gonorrhoea,  closely  resembling 
the  less  severe  forms  of  pyemia. 

Chordee,  or  painful  erection  of  the  penis,  with  twist  of  the  organ,  coming 
•on  at  night,  is  often  a  most  distressing  and  troublesome  symptom.  It  is  usually 
best  relieved  by  the  application  of  cold  to  the  part,  and  the  administration  at 
bedtime  of  a  pill  composed  of  gr.  j.  of  opium  with  gr.  v.  of  camphor.  Kicdrd 
recommends  a  suppository  of  camphor  and  opium,  gr.  x.  of  camphor  and  gr.  j. 
of  the  watery  extract  of  opium,  to  be  introduced  into  the  rectum  an  hour 
before  bedtime,  as  the  best  means  of  removing  the  tendency  to  chordee.  Full 
doses  of  l)romide  of  potassium  are  sometimes  of  use. 

Acute  Prostatitis,  presenting  all  the  symptoms  described  on  p.  1138,  and 
in  rare  cases  terminating  in  abscess,  is  an  occasional  complication.  It  must 
be  treated  as  there  described. 

Chronic  Prostatitis  is  rather  a  sequel  of  gonorrhoea  than  a  complication. 
Its  symptoms  and  treatment  have  already  been  described  (p.  US'.)). 

Inflammation  of  the  Neck  of  the  Bladder  with  Strangury  and 
Bysuria  is  not  an  uncommon  complication.  It  arises  from  exposure  to  cold 
or  wet  during  a  clap,  and  occasionally  irom  the  use  of  too  strong  injections. 
The  discharge  may  become  less  when  the  symptoms  of  the  deeper  inflammation 
set  in.  When  the  neck  of  the  bladder  only  is  inflamed,  the  urme  remains  acid, 
and  contains  but  a  slight  excess  of  mucus.  Frequency  of  micturition,  often 
excessive,  and  accompanied  by  the  most  severe  pain,  forms  the  most  prominent 
symptom.  Pus  and  blood  may  escape  with  the  last  few  drojjs  of  urine.  It 
is  distinguished  from  acute  prostatitis  by  rectal  examination,  when  absence 
of  prostatic  swelling  and  tenderness  will  be  recognized.  The  inflammation  in 
many  cases  is  less  acute,  especially  when  it  comes  on  in  the  third  or  fourth 
week  of  the  clap.  In  the  acute  form  leeches  to  the  perinteum,  hot  baths  and 
fomentations,  and  full  doses  of  Dover's  powder,  or  of  hyoscyamus  and  potash, 
will  afford  much  relief.  If  the  pain  is  very  severe,  a  morphia  suppository 
must  be  inserted  into  the  rectum.  In  more  chronic  cases  the  administration 
of  the  perchloride  of  iron,  with  belladonna  suppositories,  will  be  beneficial. 

Cystitis,  of  an  acute  character,  may  occur  by  the  extension  of  the  urethral 
inflammation.  The  urethral  discharge  diminishes  as  the  symptoms  of  cystitis 
come  on,  or  ceases,  as  in  epididymitis  ;  the  patient  is  seized  with  intolerable 
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and  frequent  dysuria,  strangury,  and  general  febrile  disturbance.  The  urine 
becomes  loaded  with  muco-pus,  and  may  be  fetid  and  alkaline.  The  condition 
is  perilous.  There  is  danger  to  life  if  the  constitution  be  broken,  and  there  is 
always  danger  of  prolonged  or  possibly  intractable  subacute  cystitis.  Indeed, 
I  believe  that  many  of  the  cases  of  chronic  cystitis,  with  muco-pus  in  the 
urine,  and  perhaps  atony  of  the  bladder  occurring  in  middle-aged  men,  may 
be  traced  back  to  the  influence  of  a  gonorrhoea  contracted  in  early  life.  The 
Treatment  of  this  condition  consists  in  the  employment  of  belladonna  or  opiate 
suppositories  ;  the  frequent  use  of  warm  hip-baths  ;  the  application  of  fomen- 
tations to  the  periufeum  and  hot  poultices  to  the  pubic  region.  The  free 
administration  of  opium  is  often  of  great  use,  and  an  occasional  dose  of 
calomel  should  be  given  to  relieve  the  bowels.  As  the  cystitis  subsides,  the 
urethral  discharge  reappears. 

Pyelitis  and  ITephritis  are  very  rare  complications  of  gonorrhoea. 
Murchison  has  recorded  two  cases  in  which  death  rapidly  followed  extension 
to  the  kidney,  with  coma  and  delirium.  In  a  case  lately  in  University 
College  Hospital,  a  slight  urethral  discharge  was  followed  by  pain  in  the  course 
of  the  ureter,  and  the  symptoms  of  pyelitis.  The  disease  assumed  a  chronic 
form,  the  pus  in  the  urine  being  very  abundant.  Gonorrhceal  rheumatism  of 
a  severe  form  set  in  at  the  same  time.  After  about  two  years  the  patient  par- 
tially regained  health,  the  amount  of  pus  becoming  very  small.  In  another  case, 
a  large  renal  abscess  formed  some  time  after  an  attack  of  gonorrhoea,  to  which 
it  seemed  to  be  directly  attributable.  The  abscess  was  aspirated  twice,  and  the 
patient  recovered,  but  at  his  death  some  years  after,  the  kidney  was  found  to 
be  shrivelled  to  a  small  mass  of  fibrous  tissue. 

Retention  of  Urine  from  Gonorrhoea  may  set  in  at  any  period  of  the 
acute  stage.  The  obstruction  is  usually  dependent  on  congestion  and  inflam- 
mation of  the  mucous  membrane  of  the  urethra.  Leeches  to  the  perinseum, 
the  warm  hip-bath,  and  opiate  suppositories,  will  probably  afford  relief.  It  is 
always  desirable  to  avoid  using  the  catheter,  as  it  is  apt  to  lacerate  the  inflamed 
mucous  membrane, and  thus  to  occasion  troublesome  bleeding ;  audit  will  always 
produce  much  pain,  and  increased  irritation  of  the  canal.  Should,  however, 
the  retention  not  give  way  to  the  means  above  indicated,  it  will  be  necessary 
very  carefully  to  introduce  a  full-sized  instrument,  which  will  enter  the  bladder 
as  easily  as  a  smaller  one  and  with  I'-ss  risk  of  injury  to  the  tender  walls  of  the 
canal.  If  an  old  stricture  complicates  the  acute  gonorrhoea  the  difficulty  in 
passing  a  catheter  may  be  veiy  great.  When  the  catheter  has  been  introduced, 
it  is  often  somewhat  difficult  to  determine  whether  it  should  be  left  in  or  taken 
out.  If  it  be  left  in,  inflammation  is  increased  ;  if  it  be  taken  out,  the  Surgeon 
may  not  be  able  easily  to  inti-oduce  it  again.  If,  therefore,  it  have  been  intro- 
duced without  much  difficulty,  it  is  better  to  withdraw  it  after  the  bladder  has 
been  emptied  ;  but  if,  on  the  other  hand,  the  catheter  have  been  passed  with 
great  difficulty,  and  be  firmly  grasped  by  spasm,  it  should  be  left  in. 

It  must  be  remembered  that  the  retention  may  be  due  to  more  serious  con- 
ditions :  to  prostatitis,  to  abscess  in  the  prostate  or  the  perinseum,  or  to  in- 
flammatory exudation  in  the  tissues  about  the  neck  of  the  bladder.  In  these 
circumstances,  active  measures  will  be  required,  with  the  use  of  the  catheter 
twice  in  the  twenty-four  hours,  and  probably  free  incisions  into  the  perinasum, 
if  there  be  pus  or  urine  extravasated  into  that  region. 

Heemorrhage  from  the  Urethra  may  occur  either  as  the  result  ofchordee, 
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and  consequent  rupture  of  some  blood-vessels  of  the  corpus  spongiosum,  as  the 
consequence  of  attempts  at  passing  the  catheter,  or  as  a  simple  oozing  from  the 
inflamed  mucous  membrane.  Most  commonly  it  may  be  arrested  by  the  ap- 
plication of  ice.  If  it  be  apparently  due  to  intense  inflammatory  hypersemia, 
leeches  may  be  applied  externally  followed  by  hot  fomentations.  Should  it  be 
abundant,  the  introduction  of  a  large  gum-elastic  catheter,  and  pressure  by 
means  of  a  bandage  to  the  penis  or  perinfeum,  will  arrest  it. 

Urethral  or  Peri-Urethral  Abscess  occasionally  forms  in  gonorrhoea. 
It  is  supposed  to  result  from  inflammation  culminating  in  suppuration,  taking 
place  in  one  of  the  lacunse  or  glands  of  the  mucous  membrane.  An  abscess 
may  form  at  any  part  of  the  urethra,  but  the  two  most  common  situations  are 
near  the  end  of  the  penis  and  in  the  region  of  the  bulb.  It  is  possible  that  in 
many  cases  the  j^us  may  l>e  discharged  into  the  urethra  without  being  recog- 
nized ;  but  if  the  collection  of  pus  reaches  any  size  it  points  towards  the 
surface.  In  the  neighbourhood  of  the  glans  it  forms  a  rounded  swelling, 
usually  projecting  under  or  to  one  side  of  the  frgenum.  It  is  tender  on 
pressure,  and  the  parts  round  are  swollen  and  cedematous.  It  should  be 
opened  as  early  as  possible  lest  it  burst  into  the  urethra,  after  which,  as  the 
aperture  is  usually  insufficient  to  drain  the  cavity,  a  second  opening  will  form 
on  the  surface,  leaving  a  fistula,  which  is  very  troublesome  to  heal. 

When  the  abscess  is  situated  in  the  region  of  the  bulb,  it  forms  a  hard,  tender 
swelling  in  the  perinseum,  constituting  one  of  the  varieties  of  perincml  abscess. 
In  this  situation,  also,  if  opened  early  by  a  free  incision  in  the  middle  line,  it 
will  be  found  to  have  no  communication  with  the  urethra,  and  will  quickly 
heal  without  leaving  a  fistula.  If  it  be  not  opened  in  time,  it  may  burrow 
widely  beneath  the  accelerator  urinse,  and  the  expansion  from  it  covering  tbe 
penis.  Under  these  circumstances  it  may  be  felt  both  at  the  root  of  the  penis 
and  in  the  perinteum,  and  there  may  be  considerable  swelling  of  the  scrotum. 
The  incision  in  such  a  case  should  be  made  behind  the  scrotum  only.  If  left 
too  long,  a  communication  with  the  urethra  may  have  taken  place,  but 
provided  the  incision  is  made  in  the  perimTeum  only,  it  will  heal  without 
difficulty. 

Sequences  of  Gonorrhoea. — The  sequences,  or  more  remote  complications 
of  gonorrhosa,  are  partly  local  and  partly  constitutional.  Amongst  the  local 
we  find  more  particularly  Warts  about  the  prepuce  and  glans  or  within  the 
urethral  orifice,  which  require  to  be  treated  by  excision  or  caustics  ;  and 
Stricture,  the  management  of  which  is  fully  described  elsewhere.  In  some 
cases,  also,  in  consequence  of  extravasation  of  blood,  or  inflammatory  exudation 
into  the  corpus  spongiosum  or  the  corpora  cavernosa,  limited  and  localized 
Induration  and  Thickening  of  the  Penis  may  result,  attended  by 
chordee,  painful  erections,  and  a  permanent  twist  in  the  organ.  In  such 
conditions  as  these,  an  attempt  may  be  made  to  produce  absorption  of  the 
effused  mass,  by  the  administration  of  small  doses  of  perchloride  of  mercury, 
with  the  inunction  of  iodide  of  lead  ointment. 

After  the  cure  of  a  clap  that  has  been  of  long  continuance,  the  generative 
organs  are  often  left  in  a  iveah  and  irritable  state;  the  penis,  scrotum,  and 
spermatic  cords  being  lax  and  elongated,  often  with  painful  and  dragging 
sensations  about  the  cords  and  groins. 

Besides  the  strictly  local  complications  of  gonorrhoea,  certain  sequences,  to 
which  some  constitutions  are  especially  liable,  occasionally  occur  as  the  result 
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of  this  disease  ;  viz.,  inflammation  of  the  testes  and  of  the  eyes,  and  rheuma- 
tism. Some  of  these,  as  the  affections  of  the  eyes  and  testes,  may  be  either 
local  or  constitutional ;  the  others  are  clearly  constitutional.  The  constitu- 
tional effects  of  gonorrhoea  offer  characters  that  have  some  analogy  to  those 
presented  by  the  chronic  and  subacute  forms  of  pyaemia.  This  is  more  es- 
pecially the  case  in  monarthritic  inflammation  of  the  knee  or  wrist,  leading  to 
disorganization  or  permanent  ankylosis  of  the  joint. 

Gonorrhoeal  Epididymitis  is  certainly  the  most  common  of  these  sequences. 
It  almost  invariably  affects  only  one  testis,  and  commences  in  the  epididymis, 
whence  it  extends  to  the  body  of  the  organ.  It  usually  occurs  in  individuals 
who  have  a  lax  and  long  scrotum,  with  very  pendulous  testes.  It  seldom  sets 
in  before  the  third  week  after  the  occurrence  of  gonorrhoea,  but  may  occur  at 
any  period  during  the  continuance  of  the  discharge,  though  it  is  more  frequent 
between  the  fifth  and  sixth  weeks  than  at  any  other  time.  In  cases  of  gleet, 
also,  it  not  uncommonly  occurs  at  a  later  period.  In  many  instances  it  is 
referred  to  some  slight  injury — a  blow,  or  squeeze,  received  during  the  con- 
tinuance of  the  gonorrlicea  ;  but  in  some  cases  it  would  appear  to  arise  from 
extension  of  the  inflammation  along  the  ejaculatory  duct.  It  was  formerly 
believed  to  arise  in  some  cases  from  so-called  metastasis  of  inflammation  from 
the  urethra  to  the  testis.  That  the  disease  commences  in  the  epididymis,  may 
be  advanced  in  support  of  the  first  opinion  ;  whilst  the  fact  that  the  discharge 
usually  ceases  when  the  inflammation  of  the  testicle  comes  on,  and  returns  as 
it  subsides,  has  been  adduced  in  support  of  the  doctrine  of  its  metastatic 
origin.  Curling  was  of  opinion  that  the  diminution  of  discharge  is  due  to 
counter-irritation,  as  he  had  seen  a  case  in  which  the  urethral  discharge 
ceased,  although  the  orchitis  had  been  occasioned  by  a  blow.  As  the 
symptoms  and  treatment  of  gonorrhoeal  inflammation  of  the  testicle  present 
nothing  peculiar,  I  shall  reserve  their  consideration  until  I  come  to  speak  of 
diseases  of  this  organ.  Gonorrhoeal  epididymitis  is  apt  to  be  followed 
by  long-continued  gleet,  consequent  on  the  exudation  from  the  lining  mem- 
branes of  the  vas  deferens,  and  the  secretory  apparatus  of  the  testes. 

Gonorrhoeal  Inflammation  of  the  Vesiculae  Seminales  is  probably 
more  common  than  is  generally  supposed,  for  as  Jordan  Lloyd,  who  has  drawn 
special  attention  to  this  complication,  has  pointed  out,  its  symptoms  closely 
resemble  those  of  prostatitis.  These  are  painful  and  frequent  micturition, 
painful  defalcation,  with  occasionally  painful  emissions  and  priapism.  On 
rectal  examination  the  vesiculge  are  felt  as  elongated  swellings  above  the 
prostate.  The  inflammation  of  these  bodies  is  no  doubt  due  to  direct  extension 
from  the  urethra.    The  Treafmcnt  is  the  same  as  for  acute  prostatitis. 

Gonorrhoeal  Inflammation  of  the  Eyes  is  fortunately  not  of  very 
common  occurrence.    It  may  affect  either  the  conjunctiva  or  the  sclerotic. 

Gonorrhoeal  Conjunctivitis  is  one  of  the  most  destructive  forms  of 
purulent  ophthalmia,  giving  rise  not  unfrequently,  in  the  course  of  forty-eight 
hours,  to  the  most  intense  chemosis,  with  opacity  and  softening  of  the  cornea, 
followed  by  staphyloma  and  escape  of  the  aqueous  humour.  It  results  from 
direct  infection  of  the  conjunctival  sac  with  the  gonorrhoeal  discharge.  In 
the  majority  of  instances  only  one  eye  is  affected  ;  but,  in  some,  both  are 
involved  to  an  equal  extent.  The  disease  commences  with  the  ordinary 
symptoms  of  conjunctival  inflammation  ;  itching  and  swelling  of  the  eyelids, 
velvety  redness  of  the  conjunctiva,  muco-purulent  discharge,  with  much 
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lachrymation.  The  chemosis  sets  in  early,  and  is  very  severe  ;  and,  unless 
treatment  afford  speedy  relief,  the  consequences  are  most  disastrous  to  vision. 

Treatment. — The  prevention  of  purulent  ophthalmia  in  new-born  children  as 
the  result  of  infection  by  the  vaginal  discharges  of  the  mother,  should  consist 
in  the  use  of  a  vaginal  douche  of  1  in  2000  perchloride  of  mercury.  As  soon 
as  possible  after  birth  the  child's  eyes  should  be  washed  with  weak  boric  lotion, 
and  a  few  drops  of  a  2  per  cent,  solution  of  nitrate  of  silver  introduced  into 
the  conjunctival  S8jCj  8jS  recommended  by  Crede.  For  the  relief  of  gonorrhoeal 
ophthalmia  active  measures  are  required.  The  patient  must  be  confined  to  a 
dark  room,  the  bowels  must  be  kept  regular,  and  a  moderate  diet  allowed  ; 
much  relief  may  be  given  by  the  extraction  of  a  small  amount  of  blood  from 
the  temple  by  leeches.  The  most  useful  topical  agent  that  we  possess  is  the 
nitrate  of  silver.  This  should  be  freely  applied  with  a  carael's-hair  pencil  in 
the  strength  of  15  or  20  grains  to  the  ounce  of  distilled  water,  and  the  eye 
then  washed  out  with  weak  salt  solution.  The  conjunctiva  may  be  rendered 
insensible  by  cocaine  before  the  application.  The  lids  should  be  kept  covered  by 
compresses  dipped  in  weak  alum  lotion,  and  the  purulent  discharge,  as  it  accu- 
mulates, carefully  washed  away  by  tepid  alum  injections.  Instead  of  alum, 
boric  acid  may  be  used  with  great  effect,  and  lately,  a  very  weak  solution  of 
perchloride  of  mercury  (1  in  5000)  has  been  tried  with  considerable  success. 
In  doing  this,  great  care  must  be  taken  that  none  of  the  discharge  come  into 
contact  with  the  eyes  of  the  Surgeon  or  nurses,  as  it  is  highly  contagious,  and 
will  almost  to  a  certainty  produce  the  disease  ;  instances  are  recorded  in 
which,  in  this  way,  the  attendant's  vision  has  been  destroyed.  If  the  chemosis 
be  considerable,  the  swelling  must  be  incised  ;  and,  as  the  inflammation  sub- 
sides, belladonna  lotions  may  be  employed  with  advantage,  and  the  use  of  th« 
nitrate  of  silver  and  other  lotions  gradually  discontinued. 

Great  care  must  be  taken  to  prevent  infection  of  the  other  eye  when  only 
one  is  affected.  It  may  be  covered  with  a  compress,  or  a  watch-glass  may  be 
placed  over  it  and  secured  by  plaster  or  collodion. 

Gonorrhoeal  Sclerotitis  is  by  no  means  of  such  frequent  occurrence  as 
the  conjunctival  inflammation  ;  when  it  happens,  it  will  be  found  to  be 
associated  with  gonorrhoeal  rheumatism,  and  not  unfrequently  with  inflam- 
mation of  the  testicle,  occurring  apparently  in  individuals  in  whom  there  is  a 
tendency  to  affection  of  the  fibrous  tissues.  This  disease  is  evidently  of  con- 
stitutional origin,  as  it  cannot  possibly  arise  from  local  contagion  ;  it  is 
attended  with  the  ordinary  signs  of  sclerotic  inflammation,  and  is  usually 
accompanied  by  some  degree  of  iritis. 

The  constitutional  Treatment  is  that  for  gonorrhoeal  rheumatism.  Locally 
the  eye  must  be  protected  from  light,  and  a  few  drops  of  atropine  solution  put 
in  occasionally.  If  there  is  much  pain,  blood  may  be  taken  from  the  temple 
by  cupping  or  leeches. 

Gonorrhoeal  Inflammation  of  the  Nose,  attended  with  profuse  sup- 
puration, the  result  of  direct  infection,  is  a  complication  that  I  have  more 
than  ouce  had  occasion  to  observe.  The  swelling  of  the  organ  is  con- 
siderable, the  tenderness  great,  and  the  discharge  abundant  ;  a  condition, 
indeed,  of  the  Schneiderian  membrane  that  seems  analogous  to  the  inflam- 
mation of  the  conjunctiva  just  described.  The  Treatment  that  I  have  found 
to  succeed  best,  consists  in  fomentations,  followed  by  astringent  lotions  or 
injections. 
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Gonorrhceal  Inflammation  of  the  Rectum  has  already  beea  described 
at  p.  952. 

Gonorrhceal  Rheumatism  principally  occurs  in  young  and  otherwise 
healthy  persons.  The  exact  nature  of  the  disease  is  very  uncertain.  It  is 
supposed  by  many  to  be  a  form  of  blood-poisoning  analogous  to  pygemia. 
Kammerer  is  said  to  have  found  the  gonococcus  in  the  fluid  of  a  knee-joint 
affected  with  gonorrhceal  rheumatism,  but  this  observation  has  not  been 
confirmed  by  others.  Berkeley  Hill  states  that  his  observations  led  him 
to  believe  that  the  disease  is  met  with  chiefly  in  gouty  or  rheumatic 
subjects.  If  the  patient  have  not  previously  suffered  from  these  affections,  a 
family  history  indicating  a  tendency  to  them  will  usually  be  found.  In 
patients  who  are  distinctly  rheumatic  or  gouty,  Hutchinson  states  that  any 
urethral  discharge,  whether  specific  or  not,  may  give  rise  to  symptoms  identical 
with  those  of  gonorrhceal  rheumatism.  The  affection  is  more  common  in  men 
than  in  women,  and  seldom  sets  in  till  the  third  week  after  the  commencement 
of  the  discharge,  though  it  may  occur  as  late  as  the  second  month.  The 
disease  may  assume  various  forms.  It  may  commence  insidiously  with  pain  in 
the  joints,  quickly  followed  by  considerable  effusion.  Several  joints  may  be 
affected,  but  the  knee  is  attacked  with  far  greater  frequency  than  any  other 
articulation.  The  febrile  disturbance  may  be  slight.  The  pain  and  swelling 
last  usually  for  some  weeks,  and  gradually  subside  ;  but  relapses  are  common. 
In  other  cases  the  course  of  the  affection  more  closely  resembles  that  of  acute 
arthritis  ;  the  pain  is  intense,  and  the  ligaments  are  early  affected.  The 
swelhng  assumes  an  oval  form,  effusion  into  the  articular  cavity  being  slight, 
or  even  wanting.  The  constitutional  disturbance  is  severe.  This  variety  most 
commonly  ends  in  ankylosis.  In  another  form  occasionally  met  with,  pain 
forms  the  chief  symptom,  without  swelling  or  interference  with  movement. 
Other  structures  beside  the  joints  may  be  affected,  as  the  fascite,  the  sheaths  of 
tendons,  bursse,  and  occasionally  the  nerves.  Gonorrhceal  sclerotitis,  as  already 
mentioned,  is  always  connected  with  rheumatism,  and  orchitis  may  arise  from, 
the  same  cause.  Gonorrhceal  may  be  distinguished  from  simple  acute  rheu- 
matism by  the  attack  being  less  severe,  by  the  affection  usually  being  limited 
to  two  or  three  joints,  and  often  to  the  knee  only,  and  by  the  absence  of  the 
profuse  sweating  and  the  creamy-white  tongue.  The  prognosis  is,  as  a  rule, 
good.  Suppuration  may  occasionally  take  place,  and  the  disease  then  merges 
into  that  immediately  to  be  described,  gonorrhceal  pyaemia.  x4.nkylosis  is, 
however,  very  common,  especially  in  the  arthritic  form.  This  arises  not  so 
much  from  destruction  of  the  cartilages,  as  from  shortening  and  contraction 
of  the  inflamed  capsule  of  the  joint  when  recovery  takes  place.  This  form  of 
ankylosis  is  practically  incurable. 

Trmlment. — The  first  essential  point  of  treatment  is  to  check  the  urethral 
discharge  as  quickly  as  possible  by  the  means  already  described.  Iodide  of 
potassium,  with  alkaline  tonics,  are  sometimes  of  use.  Salicylate  of  sodium  in 
large  doses  has  been  tried  with  varying  effect.  Quinine  may  be  given  if  the 
temperature  is  elevated,  and  in  the  later  stages  perchloride  of  iron  is  often  of 
material  service.  The  local  joint-affection  must  be  treated  by  absolute  rest  on 
splints,  blistering,  and  strapping  over  mercurial  ointment  in  the  later  stages. 
If  ankylosis  occurs,  it  must  be  treated  as  described  on  p.  oG3. 

Gonorrhceal  Pyaemia. — It  is  not  easy  to  draw  a  clear  distinction  between 
gonorrhceal  rheumatism  and  pytemia.  The  term  "  pytemia  "  is  applied  to  those 
aggravated  cases,  fortunately  of  very  rare  occurrence,  in  which  the  joiut-affec- 
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tion  terminates  in  suppuration,  with  complete  destruction  of  the  articulation. 
In  these  cases  abscesses  are  not  uncommonly  met  with  in  other  parts  of  the 
body,  especially  in  the  subcutaneous  tissue.  Visceral  abscesses  are  of  very  rare 
occurrence.    The  symptoms  are  those  of  chronic  pyaemia  (Vol.  I.,  p.  985). 

Cutaneous  Eruptions,  chiefly  consisting  of  roseola,  with  slight  pityriasis, 
and  perhaps  a  few  patches  of  psoriasis,  have  been  described  as  occurring  occa- 
sionally in  severe  cases  of  gonorrhoea.  The  description  given  by  Travel's  of 
these  eruptions  makes  them  correspond  so  closely  to  the  early  manifestations 
of  syphilis  that  it  is  probable  that  they  really  resulted  from  an  intra-urethral 
chancre,  mistaken  for  gonorrhoea.  If  these  cases  and  those  in  which  the  rash 
arises  from  copaiba  or  cubebs  be  excluded,  it  is  doubtful  if  any  true 
gonorrhoeal  skin  eruptions  exist. 

Gonorrhoea  in  the  Female  differs  from  tlie  same  affection  in  the  male  in 
being  less  severe  in  its  initial  manifestations  but  usually  more  extensive,  of 
longer  duration,  and  more  apt  to  be  followed  by  dangerous  or  even  fatal 
sequelfB.  The  severity  is  less,  on  account  of  the  shortness  of  the  female  urethra 
preventing  the  occurrence  of  the  retention  of  urine  as  in  the  male,  and  also 
from  the  absence  of  such  parts  as  the  prostate,  testes,  &c.,  the  implication 
of  which  constitutes  the  principal  source  of  difficulty  in  men.  Gonorrhoea  in 
the  female  may  affect  the  parts  to  very  different  degrees  :  thus,  the  vulva  alone 
may  be  implicated,  or,  as  most  commonly  happens,  the  inflammation  may 
spread  to  the  whole  of  the  mucous  membrane  of  the  vagina.  Bartholin's 
glands  are  frequently  affected  and  may  suppurate.  The  urethra  is  less  com- 
monly the  seat  of  disease,  though  occasionally  implicated  with  other  parts  ; 
and,  lastly,  the  interior  of  the  uterus  may  become  affected  by  the  specific  in- 
flammation. In  some  cases  it  will  even  spread  aloug  the  Fallopian  tubes  to 
the  ovaries  ;  and  ovaritis,  purulent  salpingitis,  and  fatal  peritonitis  may  thus 
be  induced.  In  other  cases  dilatation  of  the  tube  and  the  formation  of  a 
pyosalpinx  may  occur  ;  this  is  attended  with  the  danger  of  rupture  and  the 
production  of  peritonitis. 

The  Symptoms  of  gonorrhoea  in  women  are  sufficiently  well  marked  in  the 
early  stages,  when  there  is  an  abundant  muco-punilent  discharge  from  the 
parts  affected,  with  a  good  deal  of  inflammatory  irritation,  accompanied  by 
pain  in  micturition,  and  a  frequent  desire  to  pass  urine.  As  the  disease 
becomes  chronic,  however,  it  is  more  difficult  to  determine  its  true  character  ; 
it  being  apt  to  be  confounded  with  some  of  those  accidental  and  leucoirhoeal 
discharges  to  which  females  of  all  ages  are  subject. 

Diagnosis. — -In  the  majority  of  cases,  gonorrhoea  may  be  distinguished 
from  all  other  7nuco-purulent  discharges  of  the  female  organs,  by  the  presence 
of  inflammation  about  the  external  parts,  and  the  mucous  membrane  of  the 
vagina  and  urethra.  In  these  cases  it  will  be  found,  on  introducing  a  speculum 
(which,  however,  occasions  considerable  pain,  and  is  firmly  grasped  by  the  con- 
traction of  the  vagina),  that  the  discharge  comes  from  the  vaginal  wall,  and 
that  the  uterine  orifice  is  free  from  it,  or  nearly  so  ;  whereas  in  leuoorrhcea  the 
discharge  proceeds  in  a  great  measure  from  the  interior  of  the  uterus,  the 
OS  and  cervix  of  which  will  probably  also  present  signs  of  disease.  It 
must,  however,  be  borne  in  mind  that  the  discharge  in  gonorrhoea  may  occa- 
sionally be  in  a  great  degree  uterine  ;  and  that  that  of  leucorrhoea  may  be  an 
exudation  from  the  mucous  membrane  of  the  vagina.  In  such  circumstances, 
when  the  disease  is  chronic,  it  is  almost  impossible  to  arrive  at  a  correct  con- 
clusion as  to  the  nature  of  the  case  from  simple  inspection  ;  and  in  these  cases 
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of  doubt  the  Surgeon  had  better  give  a  very  guarded  opinion,  lest  he  be  led 
into  the  error  of  inculpating  an  innocent  woman.  The  difficulty  is  increased, 
and  a  good  deal  of  obscurity  thrown  over  the  case,  by  the  fact  that  leucorrhoeal 
discharges  will  occasionally  give  rise  to  urethritis  closely  simulating  gonor- 
rhcBa  in  the  male.  Female  Children  also  are  occasionally  subject  to  an  acute 
inflammation  of  the  vagina  and  nymphse  as  the  result  of  simjjle  irritation,  of 
constitutional  disturbance,  or  of  teething  ;  these  cases  require  to  be  recognized, 
as  they  have  frequently  been  the  basis  of  unfounded  accusations. 

The  Treatment  of  gonoi'rhcea  in  the  female  must  vary,  according  as  the 
disease  is  acute  or  chronic.  In  the  acute  stage  salines,  low  diet,  rest  in  bed, 
and  emollient  sedative  fomentations,  are  the  chief  means  to  be  adopted.  As 
the  disease  subsides  into  a  chronic  condition,  astringent  injections  must  be 
employed  ;  a  weak  solution  of  acetate  of  lead  or  alum  being  especially  useful. 
These  injections  should  be  employed  three  or  four  times  a  day  and  in  large 
quantity.  After  they  have  been  thrown  up,  a  piece  of  lint  well  soaked  in  the 
lotion  should  be  introduced  between  the  opposed  mucous  surfaces,  so  as  to 
prevent  their  coming  into  apposition,  the  discharge  being  in  a  great  measure 
kept  up  by  their  friction  against  one  another.  In  order  that  the  injection 
may  be  properly  given,  the  woman  should  lie  flat  on  her  back,  and  introduce 
the  fluid  with  a  syringe  or  irrigator.  In  the  treatment  of  gonorrhoea  in  women, 
specifics  are  of  no  use  unless  the  urethra  be  affected,  when  copaiba  may  very 
rarely  be  required.  The  disease  is  apt  to  degenerate  into  a  chronic  gleety 
condition,  leaving  a  thin  muco-puriform  discharge,  which  will  continue  to  be 
infectious  for  a  great  length  of  time.  It  is,  therefore,  most  impoi'tant  not  to 
relinquish  the  treatment  until  this  is  entirely  cured,  and  the  condition  of  Bar- 
tholin's glands  must  particularly  be  observed,  as  the  discharge  from  these  may 
continue  to  be  infectious  after  other  parts  are  cured. 

STRICTURE    OF  THE  URETHRA. 

The  existence  of  muscular  tissue  in  the  wall  of  the  urethra  is  an  anatomical 
fact  which  has  an  important  bearing  upon  certain  phenomena  presented  by 
some  forms  of  stricture  of  the  canal.  The  arrangement  of  the  muscular  tissue 
was  shown  by  Hancock  to  be  as  follows  :— The  fibres  of  the  inner  layer 
of  the  muscular  coat  of  the  bladder  pass  forwards  underneath  the  mucous 
membrane  of  the  prostatic  portion  of  the  urethra,  and  those  from  the  outer 
layer  of  the  muscular  coat  of  the  bladder  outside  the  prostate.  These  two 
layers  join  at  the  membranous  portion  of  the  urethra,  forming  the  muscular 
covering  of  this  portion  of  the  canal.  At  the  bulb,  these  two  layers  divide 
again  ;  the  inner  lying  underneath  the  mucous  membrane,  separated  fi'om  it 
merely  by  areolar  tissue  ;  the  external  lying  outside  the  corpus  spongiosum, 
between  it  and  its  fibrous  investment.  At  the  anterior  extremity  of  the 
urethra  they  unite  again  and  form  its  lips.  Thus  the  urethra  is  surrounded 
through  its  whole  length  by  muscular  fibres,  a  double  layer  of  which  invests  it 
at  the  membranous  portion,  and  again  at  the  external  meatus.  The  prostate 
and  corpus  spongiosum  are  included  between  planes  of  these  fibres.  The 
vesicles  and  ducts  of  the  prostate  are  surrounded  by  layers  of  involuntary 
fibres  ;  those  of  the  ejaculatory  ducts  coming  from  the  non-striated  layer  of 
the  vas  defei'ens.  These  fibres  are  totally  distinct  from  the  common  muscular 
apparatus  of  the  periufBum  ;  and  their  existence  proves  the  ui'ethra  to  be  a 
rausculo-membranous  canal. 
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By  Stricture  of  the  Urethra  is  meant  a  narrowing  of  the  canal  at  one  or 
more  points.  These  may  proceed  from  three  distinct  conditions  :  1,  Spas- 
modic Action  of  the  involuntary  Muscular  Fibres  situated  outside  the  mucous 
membrane  ;  2,  Congestion  of  the  Mucous  Membrane  of  the  canal ;  or,  3, 
Organic  Changes  in  the  Mucous  and  Submucous  Tissues,  consisting  of  thicken- 
ing, induration,  or  the  deposit  of  plastic  matter  withhi  them.  According  as 
the  disease  arises  from  one  or  other  of  these  causes,  it  is  termed  a  Spasmodic, 
a  Congestive,  or  an  Organic  stricture.  These  different  forms  of  stricture, 
which  in  practice  are  often  associated,  present  so  much  variety  in  their 
symptoms,  in  the  treatment  they  require,  and  the  constitutions  in  which  they 
occur,  as  to  require  separate  description. 

Spasmodic  Stricture. — The  possession  of  muscular  contractility  by  the 
urethra  is  obvious  from  the  fact  that  a  bougie  may  occasionally  be  introduced 
with  sufficient  ease,  but  that  the  Surgeon,  on  attempting  to  withdraw  it,  will 
find  it  tightly  grasped  ;  so,  also,  occasionally,  on  introducing  the  instrument, 
he  will  feel  it  meet  with  an  obstruction,  which  on  steady  pressure  will  yield 
with  that  species  of  quivering  which  is  peculiar  to  muscular  spasm.  Again, 
the  fact  that  a  jmtient  will  at  one  time  pass  his  urine  with  the  most  perfect 
freedom,  whilst,  if  it  be  rendered  acrid  or  acid  by  drinking  spirits,  effervescent 
wines,  or  other  similar  beverages,  almost  complete  obstruction  will  ensue,  tends 
to  prove  the  existence  of  an  occasional  spasmodic  constriction  of  the  canal. 
The  effect  of  anesthetics  in  facilitating  the  passage  of  a  catheter  must  also  be 
attributed  to  relaxation  of  spasm. 

The  Causes  of  spasmodic  stricture  are  generally  such  conditions  as  occasion 
ayi  irritable  state  of  system,  as  long  residence  in  hot  climates,  especially  if  con- 
joined with  habitual  excesses  in  drinking,  high  living  and  sexual  indulgences. 
The  more  immediate  causes  are  usually  any  circumstances  that  occasion 
irritation  of  the  urethral  mucous  membrane,  and  thus  give  rise  to  spasm  of 
the  smooth  muscular  fibres  beneath  it.  The  most  usual  of  these  are  those 
conditions  of  the  system  in  which  the  urates  are  largely  eliminated  :  as 
exposure  to  cold  and  wet,  by  which  the  action  of  the  skin  is  suspended  ;  or 
too  free  an  indulgence  in  spirituous  and  acid  liquors — such  as  red  or  effer- 
vescent wines,  beer,  or  punch. 

Symptoms. — In  spasmodic  stricture  we  find  evidence  of  narrowing  of  the 
urethra,  and  consequent  impediment  to  the  fi'ee  flow  of  urine,  rapidly  super- 
vening under  the  influence  of  certain  causes,  and  as  speedily  subsiding.  A 
patient,  for  instance,  in  his  ordinary  health  and  passing  urine  freely,  if  he  take 
such  food  or  drink  as  will  give  rise  to  a  very  acid  condition  of  this  fluid,  if  he 
be  exposed  to  cold,  or  get  out  of  health  in  any  Avay,  suddenly  finds  himself 
able  to  pass  his  urine  only  in  a  small  stream  by  drops  with  much  straining,  or 
may  even  be  seized  with  complete  retention.  Under  appropriate  treatment 
these  symptoms  rapidly  subside  ;  recurring,  however,  on  the  application  of  any 
exciting  cause.  At  the  time  of  the  occurrence  of  this  spasm  there  is  a  sensation 
of  weight  and  uneasiness  in  the  perinEeum,  with  evident  irritation  of  the 
urethral  mucous  membrane,  as  shown  by  reddening  of  the  lips  of  the  orifice  ; 
in  foot,  spasm  alone  without  congestion  or  the  presence  of  some  organic 
narrowing  will  never  cause  actual  retention. 

Treatment. — If  the  patient  be  suffering  from  spasmodic  difficulty  in 
passing  urine,  an  injection,  consisting  of  half  a  drachm  of  laudanum  in  a 
little  starch,  should  be  thrown  up  the  rectum,  a  morphia  suppository  given, 
or  a  full  dose  of  Dover's  powder  administered,  and  the  warm  hip-bath  used. 
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As  the  opium  begins  to  take  effect,  tiie  urine  will  usually  be  passed  without 
much  difficulty.  The  bowels  should  then  be  made  to  act,  when  the  patient 
will  usually  be  relieved.  If  the  spasm  continue,  as  it  often  does,  for  some 
days  or  weeks  after  this,  a  full-sized  soft  bougie  should  be  introduced  every 
second  or  third  day,  in  order  to  lessen  the  irritability  of  the  urethra.  In 
some  cases  this  is  more  effectually  done  by  the  use  of  a  steel  bougie  well 
warmed  and  oiled.  Whatever  instrument  is  used  should  be  of  large  size,  from 
No.  8  to  10.  A  small  bougie  will  often  be  arrested,  and  will  create  much 
irritation,  when  a  large  one  will  pass  readily.  If  the  use  of  the  instrument 
cause  irritation  and  increase  the  spasm,  it  is  better  to  omit  it  entirely,  and  to 
trust  to  constitutional  treatment.  But  the  Surgeon  must  not  be  discouraged, 
if  the  first  few  introductions  of  the  bougie  appear  to  increase  the  irritation  ; 
as  the  urethra  becomes  accustomed  to  the  use  of  the  instrument,  relaxation  of 
the  spasm  will  take  place.  At  the  same  time,  the  patient's  general  health 
should  be  carefully  attended  to  ;  the  bowels  must  be  kept  open,  and  the  diet 
regulated  ;  all  acids,  stimulants,  and  sweets  being  carefully  avoided.  During 
the  time  that  the  bougie  is  being  used,  he  should  take  citrate  of  potash  well 
diluted. 

As  a  preventive  treatment  of  these  attacks,  a  careful  regulation  of  the  diet, 
warm  clothing  with  the  use  of  flannel,  and  keeping  the  skin  in  action  by  means 
of  horsehair-gloves  and  tepid  baths,  will  be  found  serviceable. 

Congestive  Stricture. — There  can  be  no  doubt  that  the  two  conditions 
of  congestion  and  spasm  are  frequently  associated  in  the  urethra,  in  the 
relation  of  cause  and  effect ;  and  this  is  the  most  frequent  condition  in  which 
spasmodic  strictures  are  found.  Indeed,  congestion  plays  an  important  part 
in  all  forms  of  stricture  ;  it  may,  as  we  have  just  seen,  be  connected  with 
the  spasmodic  variety  ;  it  may  occur  alone  ;  or  it  may  be  associated  with 
organic  stricture.  Some  parts  of  the  urethra  appear  to  be  more  subject  to 
congestion  than  others  :  thus,  for  instance,  the  membranous  and  prostatic 
portions,  especially  the  folds  of  mucous  membrane  constituting  the  verumon- 
tanum,  are  peculiarly  liable  to  become  congested. 

Causes. — Congestive  stricture  fi-equently  occurs  as  the  result  of  chronic 
and  long-continued  inflammation  of  the  urethra,  or  of  the  passage  of  con- 
centrated urine  containing  an  undue  proportion  of  urates.  It  is  especially  in 
gouty  or  rheumatic  subjects  who  suffer  from  irritability  of  the  skin  and 
mucous  membranes  that  this  condition  occurs.  In  these  cases  there  is  no 
permanent  obstruction  ;  but  the  disease  is  transitory,  and  due  solely  to  a 
swollen  state  of  the  membrane  of  the  part.  In  the  majority  of  cases,  however, 
it  comphcates  and  seriously  aggravates  spasmodic  and  slight  organic  strictures. 

Symptoms. — In  congestive  stricture  we  not  only  find  the  common  symptoms 
occasioned  by  an  impediment  to  the  free  passage  of  the  urine,  but  some  swelling 
of  the  lips  of  the  urethra,  with  reddening  and  eversion  of  them.  There  is  also 
slight  gleety  exudation,  and  not  unfrequently  an  abundant  puriform  discharge 
— in  fact,  urethritis  of  a  marked  kind,  with  a  sense  of  weight  or  fulness  in  the 
perinaeum,  pain  in  micturition,  and  sometimes  uneasiness  in  defgecation.  This 
state  of  things  constitutes  a  very  troublesome  affection,  intimately  connected 
with  the  vai'ious  forms  of  urethritis,  and  exceedingly  apt  to  relapse  from 
apparently  trivial  circumstances,  slight  errors  of  diet,  dyspeptic  derange- 
ments, or  any  local  sources  of  irritation. 

The  Treatment  in  these  cases  should  consist  in  careful  regulation  of  the 
diet  and  habits  of  life,  and  especially  in  the  administration  of  citrate  of 
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potash,  and  the  sahne  aperient  mineral  waters,  as  those  of  Carlsbad  or 
Friedrichshall.  If  there  be  much  tenderness  or  weight  about  the  perinseum, 
the  application  of  leeches,  together  with  the  use  of  the  warm  hip-bath,  will  be 
serviceable. 

Congestive  stricture,  though  more  influenced  by  constitutional  than  by 
local  means  in  many  cases,  yet  is  often  greatly  relieved  by  the  occasional 
introduction  of  liougies.  In  some  instances  a  soft  instrument,  in  others  a  steel 
one,  will  l)e  found  to  answer  best.  Whatever  is  used,  care  should  be  taken 
to  introduce  it  slowly  and  with  every  possible  gentleness.  With  all  care,  some 
hemorrhage  usually  folloAvs  the  passage  of  the  instrument ;  not  from  deep 
laceration,  but  simply  as  the  result  of  compression  of  the  mucous  membrane  ; 
and  the  discharge  of  blood  appears  to  be  beneficial  rather  than  otherwise. 

Organic  Stricture. — This,  the  true  form  of  stricture,  is  the  result  of  the 
formation  of  dense  fibroid  tissue  in  the  mucous  membrane  and  submucous 
tissue  of  a  portion  of  the  urethra,  in  many  cases  extending  to  the  neighbouring 
spongy  tissue,  or  even  further.  This  is  produced  as  the  result  of  chronic 
inflammation  or  of  the  healing  of  ulcers  or  wounds,  and  differs  in  no  respect 
from  the  cicatricial  fibroid  tissue  formed  in  other  parts  under  similar  circum- 
stances. In  its  development  it  shows  the  tendency  to  contraction  which  forms 
the  characteristic  feature  of  all  fibrous  tissue  produced  as  a  consequence  of 
inflammation,  and  thus  leads  to  a  narrowing  of  the  canal  it  suiTounds.  The 
causes  of  organic  stricture  are  :  1.  Chronic  inflammation  of  the  mucous  mem- 
brane, resulting  from  gonorrhoea.  Eepeated  clajjs  and  long-continued  gleets  are 
by  far  the  most  fertile  causes  of  this  disease.  The  long  continuance  of  the 
inflammation  is  more  to  be  dreaded  than  its  intensity  in  occasioning  this 
mischief  ;  hence  it  is  of  great  importance  not  to  allow  gleets  to  run  on 
indefinitely,  as  they  will  almost  to  a  certainty  be  followed  by  constriction  of 
some  portion  of  the  urethra.  2.  The  healing  of  an  intra-urethral  chancre 
always  gives  rise  to  a  stricture.  This  is  met  with  within  an  inch  of  the 
orifice,  and  is  a  comparatively  rare  form  of  the  disease.  3.  The  most 
inveterate  form  of  stricture  arises  from  transverse  laceration  of  the  urethra 
from  blows  or  kicks  in  the  perineum  healing  by  a  contracted  scar.  Severe 
contusions  of  other  parts  of  the  canal  may  in  the  same  way  cause  narrowing 
of  its  calibre.  A  more  rare  cause  is  the  injury  done  to  the  urethra  of  a  child 
by  the  lodgment  of  a  calculus,  or  in  the  effort  to  extract  it.  4.  S.  Gross  states 
that  it  may  be  caused  by  habitual  masturbation. 

Age. — Stricture  of  the  urethra  may  be  met  with  at  any  age  after  puberty. 
The  causes  that  usually  give  rise  to  it  seldom  come  into  operation,  however, 
before  the  adult  age  ;  hence  strictures  are  not  very  common  before  25  years  of 
age.  Between  that  period  and  the  age  of  40  they  most  commonly  originate, 
and  may  then  continue  for  an  indefinite  period.  The  earliest  age  at  which  I 
have  seen  true  organic  stricture  of  the  urethra  has  been  in  a  boy  14  years  old, 
when  it  had  already  existed  for  more  than  12  months  ;  it  was  situated  one 
and  a  half  inch  from  the  meatus,  and  was  so  tight  as  only  to  admit  of  No.  1 
catheter.  It  had  given  rise  to  a  perinseal  fistula,  through  which  the  greater 
part  of  the  urine  escaped.  The  boy  could  give  no  explanation  of  its 
occurrence,  but  it  was  probably  traumatic.  His  attention  was  first  directed 
to  it  by  a  sudden  attack  of  retention.  The  stricture  was  hard  and  gristly, 
about  half  an  inch  long,  and  required  urethrotomy  for  its  relief.  There  was 
no  calculus. 

Seat. — The  seat  of  organic  stricture  varies  considerably  ;  indeed,  any 
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portion  of  the  urethra  may  be  afiected  by  it,  except  the  prostatic.  It  was  at 
one  time  believed  that  the  membranous  portion  of  the  canal  was  the  most 
frequently  affected  by  this  disease.  This,  however,  there  can  be  little  doubt, 
is  an  erroneous  opinion.  H.  Smith  examined  98  specimens  of  stricture 
contained  in  the  different  London  museums  :  of  these  he  found  only  21  - 
seated  in  the  membranous  portion  of  the  urethra,  whilst  77  were  anterior  to 
the  triangular  ligament ;  the  majority  of  these  being  either  in  the  bulbous 
portion,  or  a  little  in  advance  of  this.  Thompson,  in  his  work  on  Stricture, 
states  that,  in  an  examination  of  32U  strictures,  he  found  215  at  the  junction 
of  the  spongy  and  membranous  portions  of  the  urethra  ;  51  in  the  spongy 
portion,  from  an  iuch  in  front  of  its  commencement  to  within  two  inches  and  a 
half  of  the  external  meatus  ;  and  54  at  the  external  orifice,  or  within  two 
inches  and  a  half  of  it.  The  part  most  frequently  affected  is  the  first 
inch  of  the  spongy  portion ;  in__the  membranous  portion,  stricture  is 
extremely  rare,  being  almost  invariably  of  traumatic  origin  when  situated  ^ 
in  this  part.  Thompson  says :  "I  may  confidently  assert  that  there  is  not  i 
a  single  case  of  stricture  in  the  prostatic  ])orti(in  of  tlie  urethra  to  be  found  in 
any  one  of  the  pul)Uc  museums  of  London,  Edinburgh,  or  Paris."  Occasionally 
strictures  are  multiple,  two  frequently  occurring,  and  sometimes  as  many  as 
four  or  five. 

Pathological  Appearances. — In  descriljing  the  appearances  commonly 
met  with  in  a  well-marked  case  of  organic  stricture,  it  will  be  most  convenient 
to  suppose  that  the  whole  canal  has  been  laid  open  along  its  roof,  and  to 
consider  the  parts  in  the  following  order  :  1.  The  part  of  the  urethra 
anterior  to  the  stricture.  2.  The  stricture.  3.  The  urethra  behind  the 
stricture.    4.  The  bladder.    5.  The  ureters  and  kidneys. 

1.  The  Urethra  anterior  to  the  Stricture  is  perfectly  healthy,  unless 
it  has  been  injured  by  instruments.  If  the  cut  edge  of  the  mucous  membrane 
l)e  taken  in  a  pair  of  forceps,  it  will  be  found  to  show  a  considerable  degree  of 
elasticity.  Its  colour  is  pink,  and  it  is  semi-transparent.  The  spaces  of  the 
spongy  tissue  beneath  are  empty  and  open,  or  filled  with  blood. 

2.  The  Stricture. — At  the  narrowed  part  the  surface  of  the  mucous  mem- 
l)rane  is  of  an  opaque  white  colour,  marked  by  longitudinal  ridges,  and  olten 
parchment-like  in  appearance.  If  its  edge  be  seized  in  the  forceps  it  will  be 
found  to  possess  liut  little,  if  any,  elasticity,  and  to  be  firmly  fixed  to  the  parts 
l)eneatli.  The  submucous  tissue,  instead  of  forming  a  delicate  areolar  layer, 
is  represented  by  tough  rigid  fibrous  tissue  firmly  adherent  on  one  side  to  the 
mucous  membrane,  and  blending  on  the  other  with  the  cavernous  tissue  of  the 
corpus  spongiosum.  The  spaces  of  the  spongy  tissue  are,  in  all  more  advanced 
specimens,  obliterated  for  a  greater  or  less  extent  near  the  stricture,  so  that  the 
corpus  spongiosum  at  this  spot  is  converted  into  a  dense  solid  mass.  In  very 
extreme  cases  the  chronic  inflammatory  induration  extends  even  to  the  areolar 
tissue  beyond.  The  character  of  the  stricture  varies  greatly.  In  some  cases 
it  is  annular,  encircling  the  whole  canal  equally  for  some  little  distance.  When 
it  is  elongated,  there  is  usually  marked  consolidation  of  the  corpus  spongiosum, 
as  in  Fig.  910.  In  other  cases,  again,  annular  strictures  may  be  narrow  and 
sharp-edged,  and  are  then  called  "  pack-thread  "  or  *'  bridle  "  strictures  ;  con- 
sisting of  bands  stretching  across  the  urethra  (Fig.  911).  Sometimes  there 
are  several  of  these  in  close  proximity  to  one  another,  leaving  merely  narrow 
passages  between  or  under  them.  These  bands  occasionally  stretch  directly 
across  the  canal,  but  more  commonly  they  take  a  somewhat  oblique  direction 
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(Pig.  911).  It  is  not  very  clear  how  tliese  bridles  stretching  across  the 
urethra  are  formed.  It  can  scarcely  be  by  inflammatory  exudation  ;  it  is 
more  probable  that  they  are  occasioned  by  perforation  of  an  annular  narrowing 
of  the  mucous  membrane  by  the  point  of  an  instrument.  These  various  kinds 
of  organic  stricture  are  hard  and  elastic  ;  sometimes,  when  old,  almost  carti- 
laginous in  their  density,  feeling  gristly  and  rough  to  the  instrument  that 
passes  over  them. 

The  Amoimt  of  Constriction  varies  greatly  in  organic  stricture,  from  slight 
narrowing  of  the  channel  to  almost  complete  obstruction  of  it.  A  question 
has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  completely  imper- 
meable by  a  stricture.  In  answering  this,  it  is  necessary  to  be  agreed  upon 
the  meaning  of  the  term  "impermeable."  If  by  it  be  meant  impenetrable  to 
the  passage  of  a  catheter,  there  can  be  no  doubt  that  such  strictures  may 


occasionally,  though  very  rarely,  occur  ;  the  channel  being  so  narrow,  oblique, 
or  tortuous,  that  the  instrument  cannot  be  passed  through  it.  Strictures 
of  this  description,  however,  may  usually  be  ultimately  made  permeable  to 
instruments  by  proper  and  careful  treatment.  If  by  "  impermeable  "  is  meant 
generally  impervious  to  the  passage  of  urine,  there  can  be  no  doubt  that  such 
a  condition  does  not  exist.  It  would  clearly  be  incompatible  with  life,  unless 
a  fistulous  opening  existed  behind  the  stricture,  through  which  the  urine 
might  pass  out  ;  and  even  with  such  an  aperture  existing,  I  have  never 
seen  a  case  in  which  no  urine  whatever  escaped  by  the  meatus,  unless,  in 
consequence  of  injury  or  disease,  a  portion  of  the  whole  calibre  of  the  urethra 
had  sloughed  away. 

?).  The  Urethra  behind  the  Stricture  is  dilated,  often  so  as  to  form  a 
considerable  pouch,  in  which  in  rare  cases  phosphatic  concretions  may  form. 
The  mucous  membrane  is  more  opaque  than  natural,  and  its  loss  of  elasticity 
is  indicated  by  its  being  thrown  into  longitudinal  folds  ;  it  is  usually  of  an 
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ash-grey  colour,  indicating  that  it  has  suffered  from  chronic  congestion  or 
inflammation.  The  orifices  of  the  lacunge,  and  of  the  small  glands  opening 
upon  it,  are  dilated,  often  to  a  considerable  size.  This  is  also  very  marked  in 
the  floor  of  the  prostatic  in-ethra.  These  small  pits  and  hollows  often  cause 
considerable  embarrassment  in  treatment,  the  instrument  lodging  in  them 
after  having  safely  passed  the  stricture.  The  cause  of  these  changes  is  the 
extreme  tension  to  which  this  part  of  the  urethra  is  exposed  during  mic- 
turition, owing  to  the  obstruction  in  front  and  the  powerful  hypertrophied 
bladder  behind. 

4.  The  Bladder  in  all  well-marked  cases  of  stricture  shows  evidence  of 
chronic  cystitis.  Its  mucous  membrane  is  thickened,  rigid,  and  of  an  ash- 
grey  colour.  If  from  any  cause  the  condition  has  been  aggravated  before 
death,  dark-red  and  purple  patches  will  be  found  upon  it.  As  a  rule  the  cavity 
of  the  bladder  is  diminished,  and  its  muscular  coat  greatly  hypertrophied, 
giving  rise  to  marked  fasciculation  of  its  inner  surface.  In  exceptional  cases, 
especially  in  old  men,  it  may  be  dilated  as  well  as  thickened  ;  sacculi  are  very 
common. 

5.  The  Ureters  are  often  more  or  less  dilated.  This  is  not,  as  was 
formerly  supposed,  due  to  regurgitation  of  urine,  but  to  obstruction  to  the 
orifice  of  the  ureter  by  the  chronic  inflammation  of  the  mucous  membrane, 
and  the  hypertrophy  of  the  muscular  coat  of  the  bladder  ;  the  force  that 
dilates  the  ureter  being  the  force  of  secretion  from  the  kidney.  The  further 
changes  that  occur  in  the  pelvis  and  in  the  kidneys  are  fully  described  in 
Chapter  LXV. 

Symptoms. — The  amount  of  constitutional  disturbance  sot  up  by  a 

stricture  will  vary  greatly  in  different  cases.  In  most  instances,  it  is 
not  very  great.  The  extent  to  which  the  constitution  is  influenced  will 
generally  be  in  proportion  to  the  tightness  and  duration  of  the  stricture  ; 
but  it  is  surprising  how  much  constitutional  irritation  is  set  up  in  some 
systems  by  a  stricture,  even  though  it  be  not  very  tight.  The  interference 
with  the  free  flow  of  urine  ultimately  causes  secondary  mischief  in  the 
kidneys,  the  nature  and  the  symptoms  of  which  have  been  described  in 
Chapter  LXV.,  to  which  I  must  refer  the  reader.  In  some  cases  the  consti- 
tutional symptoms  are  rather  of  a  nervous  character  ;  the  patient  suffering  not 
only  great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by 
pi'ostration,  each  time  the  urine  flows  over  the  tender  and  irritable  snrfiice. 

The  Local  Signs  of  stricture  are  always  well  marked,  and  are  dependent 
simply  on  the  mechanical  obstacle  presented  by  the  contracted  urethra  to  the 
free  escape  of  the  urine.  The  disease  usually  commences  with  the  retention 
in  the  urethra  of  a  few  drops  of  urine  after  evacuation  of  the  contents  of  the 
bladder ;  these  escape  and  wet  the  clothes.  The  patient  finds  that  he  has  to 
pass  urine  more  frequently  than  usual,  both  by  night  and  by  day  ;  there  is  some 
straining,  perhaps  a  slight  gleety  discharge,  and  a  feeling  of  weakness  about 
the  genital  organs.  The  stream  of  urine  becomes  gradually  smaller,  as  tlie 
part  of  the  urethra  anterior  to  the  stricture  is  not  distended  as  is  normally  the 
case  during  the  act  of  micturition.  Alterations  in  the  shape  of  the  stream, 
such  as  forking,  twisting,  and  scattering,  are  often  mentioned  as  symptoms  of 
stricture,  but  are  rarely  observed  ;  indeed,  it  seems  hardly  conceivable  that  a 
constriction  in  the  bulbous  portion  of  the  urethra  can  determine  the  shape  of 
the  stream  which  flows  from  the  meatus.   As  the  disease  advances,  these  signs 
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necessarily  become  more  marked,  until  they  may  terminate  in  complete  reten- 
tion ;  they  often  come  on  in  a  very  insidious  manner,  however,  and  when  the 
patient  seeks  advice  he  is  found  to  be  already  the  subject  of  a  very  tight  and 
intractable  stricture  ;  indeed,  in  some  cases,  the  first  circumstance  that  directs 
the  attention  of  the  patient  to  his  complaint  is  the  sudden  occurrence  of  reten- 
tion of  urine. 

Examination  of  the  Patient  for  Stricture. — In  all  cases  of  suspected 
stricture,  the  Surgeon  should,  if  possible,  sec  the  patient  pass  water  before 
using  an  instrument.  He  will  thus  be  able  to  judge  of  the  actual  amount  of 
obstruction.  It  sometimes  happens  that  the  canal,  though  not  greatly 
narrowed,  is  tortuous  and  indurated,  so  that  an  instrument  enters  with  great 
difficulty,  although  the  patient  passes  a  fair  stream  of  urine.  Such  a  case 
might  readily  be  mistaken  for  a  very  tight  stricture  if  the  examination  were 
commenced  by  attempting  to  pass  an  instrument.  The  existence  of  a  stricture 
can  however  be  determined  with  certainty  only  by  the  introduction  of  an 
instrument.  In  exploring  the  canal  in  a  suspected  case,  two  points  have  to 
be  ascertained — the  existence  of  a  stricture,  and  its  degree  of  tightness. 

The  Existence  of  a  Stricture  is  best  determined  by  passing  a  soft  conical 
French  bougie  about  No.  8  (English  scale).    It  must  be  slightly  warmed  and 

well  oiled.  This  will  pass  readily,  unless  the 
canal  be  distinctly  constricted,  when  it  will 
be  arrested  at  the  narrow  point.  In  this 
exploration,  too  small  an  instrument  must 
not  be  used,  lest  it  hitch  in  the  fossae  of  the 
urethra  or  against  the  verumontanum,  and 
this  accidental  arrest  be  mistaken  for  the 
obstruction  produced  by  a  stricture  ;  or  it 
may  pass  through  the  stricture,  and  thus 
mislead  the  Surgeon.  The  existence  of  a 
s.tricture  having  been  ascertained,  the  next 
point  is  to  determine  its  degree  of  tightness. 
This  is  best  done  by  withdrawing  the  instru- 
ment previously  used,  and  then  introducing 
a  smaller  one  about  the  size  of  the  stream  of 
urine  that  the  patient  passes.  If  this  fail  to 
enter  the  stricture,  a  still  smaller  one  must 
be  used,  until  that  size  is  reached  which  can 
be  introduced  with  but  a  moderate  degree  of  force.  In  this  way  the  existence, 
the  seat,  and  degree  of  tightness  of  the  stricture,  are  ascertained. 

A  soft  instrument  should  always  be  used  by  preference  for  this  prehminary 
examination,  as  it  causes  less  pain,  and  with  the  most  ordinary  skill  and  care 
it  is  impossible  to  do  the  patient  any  injury  with  it.  There  is  no  doubt  that 
information  as  to  the  length,  degree  of  induration,  and  form  of  the  narrowing, 
may  be  gained  by  the  experienced  Surgeon  by  means  of  a  metal  bougie  ;  but 
the  knowledge  thus  gained  is  not  sufficient  to  counterbalance  the  greater 
ease  and  safety  of  a  soft  instrument. 

The  slighter  narrowings  of  the  urethra  are  not  easily  recognized  by  the 
means  just  described.  For  this  purpose  the  conical  or  olive-headed  bougie 
(Figs.  91.3  and  914)  Avill  be  found  most  useful.  The  conical  shape  of  this  instru- 
ment enables  it  to  pass  readily  towards  the  bladder,  but  on  withdrawing  it  the 


Fig.  913.— 
Conical-headed 
Sound. 


Fig.  914.— 
Olive-headed 
Sound. 
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shoulder  hitches  on  any  narrow  part.  The  instrument  should  be  graduated 
in  inches,  so  that  the  exact  distance  of  the  stricture  from  the  orifice  can  be 
readily  determined.  If  it  be  desired  to  determine  more  accurately  the  seat  of 
the  stricture,  the  distance  of  the  orifice  of  the  bladder  from  the  meatus 
externus  must  first  be  determined  l)y  carefully  passing  a  graduated  "  catheter 
a  boule,'"  and  noting  the  exact  moment  at  which  the  urine  commences  to  flow. 
The  graduated  olive-headed  sound  is  then  introduced  for  the  same  distance, 
and  slowly  withdrawn.  If  the  hitch  be  felt  between  one  inch  and  one  and 
three-quarters,  the  stricture  is  in  the  membranous  part  ;  if  between  one  and 
three-quarters  and  three  inches,  it  is  in  the  bulbous  portion.  For  the  purpose 
of  measuring  slight  strictures,  Otis,  of  New  York,  invented  an  instrument 
which  he  calls  the  "  urethrometer  "  (Fig.  915).  It  consists  of  a  straight  tube, 
the  end  of  which  can  be  dilated  into  a  sort  of  fenestrated  sphere,  and  the  size 
to  which  it  is  dilated  is  registered  on  a  small  dial  on  the  handle.  The  instru- 
ment can  be  readily  introduced  into  the  bladder,  if  necessary,  but  there  is 
no  advantage  in  so  doing.  When  in  the  urethra,  behind  the  stricture,  the 
bulb  is  gradually  expanded  till  it  is  just  held,  but  not  tightly  grasped.  It 
is  then  drawn  steadily  forward,  and  when  it  is  stopped  the  bulb  is  gradually 
diminished  till  it  passes  the  stricture.  The  exact  size  of  each  part  is  thus 
registered  on  the  dial. 

The  Treatment  of  organic  stricture  of  the  urethra  may  be  conducted  by 


Fig.  915.— Otis's  Urethrometer.    a,  Open  ;  b,  End  closed. 


the  following  methods: — 1,  Gradual  Mechanical  Dilatation;  2,  Continuous 
Dilatation  ;  3,  Electrolysis  ;  -i,  Forcible  Expansion  or  Eupture  ;  5,  Internal 
Urethrotomy  ;  6,  External  Urethrotomy  or  Periuteal  Section  ;  7,  Excision. 
Whatever  plan  of  treatment  be  adopted,  the  Surgeon  must  bear  in  mind 
that  his  operations  have  to  be  conducted  upon  a  tender  canal  endowed  with 
exquisite  sensibility,  in  which  improper  violence  may  set  up  a  degree  of 
irritation  that  will  readily  extend  to  neighbouring  structures,  and  thus 
endanger  the  life  of  the  patient.  But,  though  it  is  necessary  to  recollect 
this,  he  must  not  run  into  the  opposite  and  equally  dangerous  extreme  of  adopt- 
ing inefficient  measures  for  the  removal  of  the  obstruction.  A  bad  stricture  is 
one  of  the  most  serious  diseases  to  which  the  human  frame  is  liable,  and  will 
almost  inevitably,  if  left  to  itself,  terminate  fatally  by  the  induction  of  renal 
disease,  or  of  serious  local  complications.  We  must  therefore  not  hesitate  to 
adopt  sufficiently  energetic  measures  for  its  removal ;  and  if  these  be  properly 
conducted,  there  is  scarcely  any  affection  in  which  the  Surgeon  can  afford  his 
patient  greater  relief.  At  the  same  time,  however,  that  local  means  are 
being  used,  constitutional  treatment  should  not  be  neglected.  Organic 
stricture  is  often  more  or  less  associated  with  a  spasmodic  or  congestive 
condition  of  the  urethra,  and  requires  the  same  constitutional  treatment, 
modified  according  to  circumstances,  that  is  necessary  in  these  affections 
— proper  regulation  of  diet,  avoidance  of  all  articles  of  food  that  generate 
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urates,  and  care  not  to  allow  the  urine  to  become  too  concentrated.  Atten- 
tion to  the  maintenance  of  the  healthy  action  of  the  liver  and  skin  will  also  tend 
much  to  increase  the  patient's  comfort,  and  to  ward  off  the  more  serious  con- 
sequences of  stricture. 

In  all  except  the  slightest  cases  of  stricture  it  is  advisable,  before  beginning- 
mechanical  treatment,  to  subject  the  patient  to  constitutional  remedies  to 
diminish  as  far  as  possible  the  congestion  and  spasm  which  may  be  present.  If 
any  serious  difficulty  be  anticipated,  and  if  the  circumstances  of  the  patient 
permit  it,  he  should  be  confined  to  bed  for  a  day  or  more.  The  bowels  should 
be  freely  opened,  and  he  should  sit  for  some  time  in  a  hot  hip-bath,  morning 
and  evening.  A  morphia  suppository  may  be  administered  at  night,  and  if  the 
signs  of  congestion  be  well  marked,  a  few  leeches  may  be  applied  to  the 
peringeum.  Occasionally  blisters  over  the  seat  of  stricture,  when  it  can  be 
felt  clearly  fi'om  without,  may  be  of  service.  By  these  means  alone,  a  stricture 
which  at  first  seemed  almost  impermeable  may  he  so  far  relieved  as  to  take  a 
No.  4  or  5  catheter. 

1.  Gradual  Mechanical  Dilatation,  as  it  is  erroneously  termed,  is  the 
usual  and  certainly  the  most  successful  mode  of  treating  ordinary  strictures  ; 


Fig.  91(j. — Conical  Bulbous  Bougie. 


but  it  is  not  the  mere  stretching  or  forcible  dilatation  of  the  stricture  that 
cures  it.  The  means  employed  to  produce  dilatation  tend  to  promote  the  ab- 
sorption of  chronic  inflammatory  products  in  and  underneath  the  mucous 
membrane,  which  especially  constitute  the  stricture. 

The  instruments  that  are  used  for  dilatation  are  either  metallic,  such  as 


Fig.  917. — Conical  Bulbous  Catheter. 


silver  catheters,  steel  sounds,  or  plated  bougies ;  or  made  of  some  soft  and 
yielding  material,  as  gum-elastic  catheters,  and  catgut,  whalebone,  or  elastic 
bougies.  Though  each  Surgeon  will  mostly  prefer  one  kind  of  instrument  to 
another,  it  is  well  not  to  be  too  exclusive  in  the  use  of  any  one  ;  for  it  will 
be  found  that  in  particular  cases  it  is  advantageous  to  depart  from  the 
ordinary  practice,  and  that  the  Surgeon  may  modify  with  great  benefit  to 
his  patient  the  mechanical  means  that  he  adopts.  As  a  general  rule,  if  the 
stricture  can  be  treated  from  the  first  by  soft  instruments,  so  much  the  better. 
They  cause  less  pain  and  irritation,  and  the  danger  of  making  false  iwssages 
is  avoided.  When  the  stricture  is  tight,  cartilaginous  and  of  old  standing, 
it  is,  however,  frequently  impossible  to  pass  any  soft  instrument  through  it, 
and  then  a  well-made  steel  bougie  or  a  silver  catheter  must  be  used.  When 
once  dilatation  has  been  carried  to  a  certain  point,  for  instance  to  the  intro- 
duction of  a  No.  5  catheter,  then  soft  instruments  can  always  be  employed  if 
preferred  ;  but  at  this  stage  of  the  treatment,  when  the  risk  of  making  a  false 
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passage  is  very  small,  conical  steel  bougies  will  in  many  cases  bo  found  not 
only  more  efficient  but  quite  as  comfortable  to  the  patient. 

The  best  soft  instruments  are  the  conical  bougies  and  catheters  with  bulbous 
ends  (Figs.  916  and  917).  Their  introduction  excites  far  less  irritation  and 
pain,  with  much  less  likehhood  of  bleeding  than  that  of  metallic  instruments. 
In  most  cases  of  ordinary  stricture  they  will  be  found  to  be  the  safest  and 
most  agreeable  instruments  to  use.  They  will  often  glide  through  a  tight 
irritable  stricture,  when  all  other  instruments,  especially  metallic  ones,  fail 
to  pass. 

A  filiform  bougie  made  of  whalebone,  gum-elastic  or  catgut,  may  sometimes 
be  passed  through  a  very  narrow  stricture,  when  every  other  instrument  fails 
to  do  so.  The  ordinary  English  gum-elastic  catheter  is  of  little  use  in  the 
treatment  of  stricture  by  simple  dilatation.  A  conical  instru- 
ment, the  point  of  which  is  small  enough  to  pass  readily 
through  the  stricture,  can  easily  be  pushed  on  so  as  to  exert 
considerable  dilating  force  with  its  thickest  part.  An  ordinary 
English  gum-elastic  catheter  which  is  the  same  size  throughout 
cannot  be  got  into  the  stricture  at  all  so  as  to  exert  any  dilating 
force,  as  it  is  not  stiff'  enough  to  be  forced  into  it.  If  a  stylet 
be  used  to  stiffen  it,  it  becomes  as  capable  of  making  a  false 
passage  as  a  steel  bougie,  and  is  not  under  the  same  control. 

If  the  stricture  be  not  only  very  tight,  but  twisted,  the  plan  j,.,^  _ 
recommended  by  Brodie  may  advantageously  be  emploved.    catgut  Bougie 

o         «/  X     V  bpiit  to  sliape  of 

This  consists  in  taking  a  fine  catgut  bougie,  and  bending  it,  as  stricture, 
represented  in  Fig.  918,  about  an  inch  from  the  point,  so  as  to 
follow  the  track  of  the  stricture.    In  this  way,  strictures  that  are  otherwise 
impassable  may  be  rendered  pervious  with  comparative  ease. 

If  metal  instruments  are  used  the  most  efficient  are  Lister's  conical  steel 
bougies  (Fig.  919).  There  should  be  a  difference  of  three  sizes  between  the 
thinnest  and  the  thickest  parts  of  the  straight  portion  of  the  instrument 
by  which  the  dilatation  is  performed.    The  point  should  be  well  I'ounded^ 


Fig.  010.— Lister's  Conical  Steel  Bougie. 


and  the  instrument  passes  more  readily  if  there  is  a  slight  constriction 
immediately  beyond  it.  The  instrument  should  be  made  of  nickel-plated 
steel  and  be  highly  polished.  It  should  have  a  broad  metallic  handle, 
which  transmits  any  sensation  communicated  to  the  point  more  readily  than  a 
wooden  one.  That  this  instrument  will  pass  much  more  easily  than  a  catheter 
is  self-evident,  and  the  latter  should  be  used  only  when  it  is  intended  to  tie  it 
in.  If  a  catheter  be  used  it  should  be  made  very  solid  and  stiff".  The  rings 
should  be  large,  so  as  to  serve  for  a  handle,  and  the  eyes  well  rounded  oft' 
and  somewhat  depressed,  so  that  they  may  not  scrape  the  urethra.  These 
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instruments  should  be  used  with  every  possible  care  and  gentleness,  but  it 
is  useless  to  think  of  passing  a  catheter  through  a  tight  stricture  without 
the  employment  of  some  degree  of  force.  The  catheter  will  not  "find  its 
own  way  "  here  as  it  does  in  a  healthy  urethra,  but  it  must  be  guided  by  the 
hand  of  the  Surgeon  ;  and  there  is  scarcely  an  operation  in  surgery  that 
requires  more  delicacy  of  manipulation  than  that  of  passing  an  instrument 
through  a  tight  stricture.  Some  force  must  be  used,  but  the  skill  is  shown  in 
proportioning  this  to  the  amount  of  resistance,  and  in  using  it  in  a  proper 
direction.  The  appearance  of  force  is  indeed  often  greater  than  the  reality  ; 
for,  though  the  point  of  the  catheter  have  passed  a  tight  stricture,  it  may 
still  require  considerable  pressure  to  push  the  rest  of  the  instrument  through 
it.  With  a  conical  steel  bougie  less  force  is  required  than  with  the  catheter, 
as  the  stretching  is  not  done  with  the  point,  which  should  pass  easily  through 
the  stricture,  but  with  the  expanded  part  beyond,  which  from  its  conical  form 
passes  without  much  difficulty. 

Introduction. — Catheters  and  sounds  are  best  introduced  by  laying  the 
patient  flat  upon  his  back,  with  the  pelvis  somewhat  raised,  and  the  head  and 
shoulders  low.  The  Surgeon,  standing  on  the  left  side,  inserts  the  instrument, 
well  warmed  and  oiled  with  "Lund's  oil "  (p.  1116)  or  vaseline,  into  the  urethra, 
with  its  concavity  turned  towards  the  left  groin,  and  passes  it  down  the  canal, 
at  the  same  time  drawing  the  penis  upwards  with  his  left  hand,  so  as  to. put 
the  mucous  membrane  on  the  stretch.  As  the  instrument  approaches  the 
triangular  ligament,  the  handle  is  carried  to  the  mesial  line,  and  at  the  same 
time  raised  jjerpendicularly  ;  and,  as  its  point  passes  under  the  pu])es,  it  should 
be  kept  well  against  the  upper  surface  of  the  urethra,  and  made  to  enter  the 
bladder  by  depressing  the  handle  towards  and  between  the  thighs.  The  surest 
guide  to  the  bladder  is  the  upper  surface  of  the  urethra,  which  is  more  fixed 
than  the  lower,  and  less  liable  to  the  existence  of  fistulous  openings  or  false 
passages.  Should  difficulty  be  experienced,  the  introduction  maybe  facilitated 
by  injecting  and  slightly  distending  the  urethra  with  olive  oil  before  passing 
the  instrument.  If  the  meatus  is  small  this  must  be  enlarged  by  a  short 
incision  downwards. 

If  difficulty  is  found  in  introducing  the  instrument,  and  if  any  doubt  exist 
as  to  its  being  in  the  right  passage,  the  finger  must  be  introduced  into  the 
rectum  and  its  position  felt  for.  If  the  point  of  the  instrument  has  left  the 
urethra  this  may  be  recognized  by  its  being  too  thinly  covered  and  too  near 
the  gut,  or  by  its  being  out  of  the  middle  line. 

Chloroform  or  ether  need  be  administered  only  if  the  stricture  be  very 
tight  or  the  patient  irritable.  Under  the  influence  of  an  anaesthetic,  however, 
many  strictures  may  readily  be  passed  with  metallic  instruments  that  are  not 
pervious  in  any  other  way. 

Results  of  Introduction  of  an  Instrument. — The  introduction  of  an 
instrument  usually  gives  rise  to  a  smarting,  painful  sensation  in  the  urethra  ; 
this  is  generally  most  severe  as  the  point  approaches  the  neck  of  the  bladder, 
and  is  then  sometimes  attended  with  nausea  and  sudden  faintness.  As  a  general 
rule,  the  instrument  should  be  passed  every  second  or  third  day,  and  when 
introduced  should  be  left  in  for  about  five  minutes,  or  until  the  spasm  of 
the  urethra  induced  by  its  introduction  has  subsided.  If,  however,  the 
stricture  be  extremely  tight,  a  very  small  catheter  only  having  been  intro- 
duced, the  instrument  may  be  left  in  for  twenty-four  or  forty-eight  hours, 
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when  it  will  be  found  that,  however  tightly  grasped  it  had  been  originally, 
it  has  become  loosened  ;  a  slight  discharge  being  at  the  same  time  set  up 
from  the  urethra.  It  may  then  be  readily  withdrawn,  and,  when  the  irrita- 
tion has  subsided  at  the  end  of  a  couple  of  days,  a  considerably  larger  one  may 
be  introduced. 

The  augmentation  of  the  size  of  the  instrument  should  be  very  gradual. 
It  is  fully  sufficient  to  increase  it  by  one  number  at  each  time  of  introduction. 
Many  urethrae  will  not  bear  even  this,  and  it  becomes  necessary  to  pass  the 
same  instrument  on  two  or  three  successive  occasions  before  a  larger  size  can 
be  introduced.  The  size  may  be  gradually  increased  until  the  largest  is  reached 
which  the  urethral  orifice  readily  admits  ;  but  as  soon  as  No.  14  or  16 
can  be  introduced  with  ease,  it  should  not  be  passed  so  frequently  as  before; 
it  may  be  passed  every  seven  or  ten  days,  and  gradually  with  less  fre(iuency. 
But  a  patient  who  has  once  suffered  from  a  tight  stricture  should  pass  an 
instrument  at  least  once  a  month  for  the  rest  of  his  life. 

If  the  size  of  the  instrument  be  increased  too  rapidly,  irritation  may  be  set 
up,  and  inflammation  of  the  testicles,  and  abscess  in  the  perina^um  or  prostate, 
induced.  I  have  more  than  once  had  occasion  to  regret  being  in  too  great 
haste  to  increase  the  size  of  the  instrument ;  and  by  augmenting  it  by  two  or 
three  numbers  at  one  sitting,  I  have  seen  the  patient  thrown  back  for  weeks 
by  the  supervention  of  some  of  the  affections  just  mentioned. 

By  gradual  dilatation,  properly  carried  out,  most  strictures  may  be  consider- 
ably relieved  in  the  course  of  a  few  weeks  ;  and  the  majority  may  be  brought 
to  the  full  size  by  continuing  the  treatment  for  a  sufficient  length  of  time. 
Some,  however,  cannot  be  cured  in  this  way  ;  it  would  appear  that  the  tissue 
of  which  they  are  composed  is  so  rigid  that,  although  they  may  be  expanded 
up  to  a  certain  size — say  up  to  No.  5  or  6 — it  is  impossible  to  go  beyond  this. 
In  other  cases  there  is  a  great  tendency  to  relapse,  and  to  a  return  of  the  con- 
striction ;  the  stricture  rapidly  becoming  tighter  as  soon  as  the  introduction 
of  the  instruments  is  discontinued,  even  though  it  be  dilated  to  the  full  size  of 
the  urethra,  up  to  No.  IH,  for  instance.  In  some  instances  the  relapse 
is  almost  instantaneous,  micturition  being  as  difficult  as  before  immediately 
the  catheter  is  withdrawn.  In  these  cases  recourse  must  be  had  to  other 
measures,  which  will  be  described. 

Accidents  attending  Catheterism. — The  introduction  of  instruments 
occasionally  gives  rise  to  certain  troublesome  and  even  dangerous  sequences. 
Amongst  these,  syncope  and  rigors,  hemorrhage,  and  inflammatory  irritation 
about  the  urethra  or  testes,  are  the  most  common. 

Nervous  Symptoms,  Rigors,  and  Urethral  Fever. — The  subject  of 
urethral  fever  following  the  use  of  instruments  on  the  urinary  organs  in 
persons  affected  with  chronic  or  subacute  interstitial  nephritis  has  already 
been  discussed  at  p.  1003.  There  is  no  condition  in  which  this  untoward  com- 
plication is  more  apt  to  occur  than  in  the  treatment  of  stricture  of  the  urethra, 
owing  no  doubt  in  a  great  degree  to  the  frequent  occurrence  of  chronic  and 
possibly  unsuspected  kidney  disease  in  old-standing  cases. 

Various  degrees  of  constitutional  disturbance  may  be  produced  by  the 
passage  of  an  instrument  through  a  stricture.  In  nervous  and  sensitive  indi- 
viduals this  operation  is  often  attended  with  a  sensation  of  ftxintness  and  chilli- 
ness as  the  instrument  enters  the  bulb  or  membranous  portion  of  the  urethra. 
This  sensation  is  not  due  either  to  pain  or  to  fear.    It  is  purely  reflex,  and 
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in  most  cases  soon  passes  off,  being  less  likely  to  recur  as  the  urethra  gets  more 
accustomed  to  the  use  of  instruments. 

If  a  person  liable  to  these  nervous  feelings  is  exposed  to  a  chill,  a  severe 
rigor  may  come  on  some  hours  after  the  passage  of  the  instrument,  or  the  same 
thing  may  happen  when  there  has  been  no  predisposition  to  it,  the  rigor 
coming  on  suddenly  and  without  warning.  This  is  more  apt  to  occur  when 
the  stricture  is  tight ;  when  metallic  instrurnents  have  been  used — possibly 
with  some  degree  of  force,  and,  though  during  a  considerable  length  of  time — 
perhaps  in  vain  attempts  to  penetrate  the  stricture.  The  rigors  in  these  cir- 
cumstances are  very  severe,  so  much  so  as  to  resemble  an  attack  of  ague. 
During  the  rigor  the  temperature  rises  considerably,  often  to  104°  or  105°. 
The  subsidence  of  the  rigor  is  marked  by  profuse  sweating,  and  is  usually 
attended  with  great  exhaustion.  This  occurrence  is  always  very  alarming,  and, 
though  usually  not  attended  with  positive  danger,  leaves  the  patient  weak  and 
exhausted  ;  and  if  he  be  old,  of  broken  constitution,  or  the  subject  of  chronic 
kidney  disease,  a  fatal  result  may  rapidly  ensue.  In  these  distressing  cases, 
death  may  occur  at  different  periods  and  in  different  ways.  The  earhest 
period  at  which  I  have  seen  a  fatal  termination  has  been  in  nine  hours  ; 
usually  it  takes  place  in  from  24  to  48  hours  after  the  first  rigor.  The  imme- 
diate cause  of  death  may  be  coma,  exhaustion,  or  cardiac  syncope. 

The  cause  of  these  rigors  is  exceedingly  obscure.  Constitutional  nervousness 
or  timidity  has  certainly  nothing  to  do  with  them.  They  occur  in  the  strongest 
and  most  courageous  men,  and  they  very  rarely  follow  the  use  of  the  catheter 
in  women.  I  have  only  once  seen  these  effects  in  the  female,  in  the  person  of 
a  young  married  lady,  strong  and  healthy,  who  had  a  stricture  of  the  orifice 
of  the  urethra,  which  I  dilated  by  a  two-bladed  dilator.  Twenty  hours  after 
the  operation,  she  had  three  most  intense  rigors  followed  by  profuse  sweatings. 
In  men  they  may  occur  after  dilatation  of  any  part  of  the  urethra,  but  they 
are  much  more  frequent  when  the  stricture  is  seated  in  the  bulb  or  in  the 
membranous  portion  of  the  canal.  I  have  heard  of  one  case,  however,  in 
which  a  fatal  rigor  followed  incision  and  dilatation  of  the  meatus.  I 
doubt  whether  severe  rigors  occur  unless  there  have  been  some  traumatic 
lesion,  such  as  abrasion  or  rupture  of  the  mucous  membrane  of  the  urethra. 
Eigors  certainly  follow  the  use  of  metallic  instruments  more  frequently 
than  that  of  the  softer  kinds,  which  are  less  likely  to  produce  such  mischief. 
Rigors  are  not  prevented  by  the  use  of  ansesthetics.  Some  of  the  worst  cases 
that  I  have  seen  have  occurred  after  prolonged  instrumentation  under 
aniBsthetics. 

Treatment. — The  rigor  is  best  prevented  by  gentleness  in  the  use  of  instru- 
ments ;  by  the  employment  of  soft,  rather  than  metallic  ones  ;  by  guarding 
most  carefully  against  a  chill,  the  patient  being  kept  in  a  warm  room  during 
the  whole  of  the  day  ;  and  by  the  administration  of  a  full  dose  of  opium  and 
quinine  before  the  use  of  the  instrument. 

When  a  rigor  has  set  in,  the  patient  should  be  wrapped  up  in  blankets  :  a 
glass  of  hot  spirits  and  water  or  tea  may  be  given,  to  be  followed  up  by  quinine 
and  opium.  The  sweating,  which  is  often  so  profuse  as  to  wet  through  pillows 
'and  bed-clothes,  must  be  encouraged.  When  it  has  ceased,  the  patient  should 
be  rubbed  dry  and  wrapped  in  dry  warm  blankets. 

Suppression  of  Urine  is  a.  rare  accident  after  simple  dilatation,  being 
more  common  after  the  more  severe  methods  of  treatment,  such  as  forcible 
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dilatation.  The  symptoms  are  at  first  tliose  just  described,  the  patient  suffer- 
ing- from  a  rigor,  with  rapid  elevation  of  temperature,  dry  skin,  and  vomiting. 
The  secretion  of  urine  entirely  ceases,  or  at  most  a  few  drops  darkly  stained 
with  blood  escape.  The  patient  usually  dies  in  from  two  to  three  days,  unless 
the  secretion  returns.  In  these  cases  the  kidneys  are  usually  found  more  or 
less  extensively  affected  with  chi'onic  interstitial  inflammation  ;  but  cases  have 
been  recorded  in  which  the  microscope  revealed  but  little  change.  They  are 
usually  gorged  with  blood.  The  condition  would  seem  to  arise  from  reflex 
nervous  disturbance  of  the  kidney,  but  the  pathology  of  the  process  is  very 
obscure.  The  Treatment  consists  in  dry  cupping  over  the  loins  and  hot-air 
baths.  Large  warm  water  enemata,  with  a  view  of  "  fomenting  the  kidneys," 
have  been  suggested.  The  bowels  must  be  freely  opened  by  the  compound  jalap 
powder.  Possibly  in  some  cases  pilocarpine  hypodermically  in  doses  of  from 
to  5:  of  a  grain  might  be  of  use. 

Haemorrhage,  which  is  sometimes  rather  profuse,  may  follow  the  introduc- 
tion of  a  catheter,  especially  if  the  stricture  be  congestive,  and  the  instrument 
employed  small.  It  generally  ceases  of  itself ;  but,  if  it  be  troublesome,  the 
application  of  cold  will  check  it. 

The  Inflammation  about  the  urethra  and  in  the  testes  that  occasionally 
occurs  during  the  treatment  of  stricture,  is  best  guarded  against  by  not  using 
too  large  catheters,  and  by  directing  the  patient  to  abstain  from  much  exercise 
during  the  time  of  their  introduction. 

False  Passages  are  occasioned  by  the  instrument  passing  out  of  the  urethra 
through  its  coats  into  the  surrounding  tissues.  They  are  especially  apt  to 
occur  in  tight  bridle-strictures,  when  a  small  instrument  is  lieing  used,  more 
especially  if  the  direction  of  the  constriction  be  somewhat  oblique,  so  that  the 
point  of  the  sound  is  thrown  against  the  side  of  the  canal  (Fig.  911).  The 
extent  and  situation  of  a  false  passage  necessarily  vary  according  to  the  posi- 
tion of  the  stricture  ;  and  the  danger  is  usually  in  proportion  to  its  depth, 
'['he  false  passage  usually  takes  a  direction  downwar>ls  and  to  one  side  of  the 
urethra.  If  the  stricture  be  far  forward,  it  may  run  in  the  corpus  spongiosum  ; 
but  if  it  be  in  the  usual  situation,  it  may  perforate  the  lateral  lobe  of  the  pro- 
state, or  run  between  this  and  the  rectum,  being  unable  to  extend  upwards  on 
account  of  the  rigid  nature  of  the  structures  in  this  situation.  When  the  false 
passage  merely  perforates  the  corpus  spongiosum,  running  parallel  to  the 
urethra,  and  opening  again  into  the  canal,  or  when,  perforating  a  portion  of 
the  prostate,  it  enters  the  bladder,  it  is  not  necessarily  attended  with  much 
danger  ;  but  when  it  enters  the  areolar  tissue  between  the  bladder  and  the 
rectum,  admitting  urine  into  the  recto-vesical  space  and  about  the  neck  of 
the  bladder,  then  the  most  serious  consequences,  such  as  inflammation  and 
abscess,  are  apt  to  ensue,  and  may  prove  fatal. 

At  the  moment  when  a  false  passage  is  made  during  the  introduction  of  an 
instrument,  by  the  Surgeon  using  too  much  force  or  pressing  in  the  wrong 
direction,  he  feels  the  point  make  a  sudden  slip,  which  the  plane  of  the  handle 
shews  to  be  to  one  side  of  the  urethra.  The  patient  complains  of  severe  pain, 
and  is  often  conscious  of  a  laceration  ;  there  is  a  grating  or  rough  sensation 
communicated  by  the  tissues  against  which  the  instrument  has  passed  :  and' 
though  it  have  entered  deeply,  it  w'ill  be  found  not  to  have  reached  the  bladder. 
On  the  Surgeon  introducing  his  finger  into  the  rectum,  he  probably  feels  the 
point  of  the  instrument  in  the  areolar  tissue  between  the  gut  and  the  bladder; 
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on  withdrawing  it,  it  will  be  found  covered  with  blood,  and  there  will  be  free 
hsemorrhage  fi'oin  the  urethra. 

The  Surgeon  knows  when  he  has  entered  an  old  false  passage  by  the  change 
that  takes  place  in  the  direction  of  the  instrument,  by  its  not  reaching  the 
bladder  and  by  the  rough  sensation  communicated  to  it,  very  different  from 
that  afforded  by  the  smooth  lining  of  the  urethra.  The  patient  is  often 
conscious  of  the  existence  and  of  the  entry  of  the  instrument  into  the  false 
passage,  and  will  warn  the  Surgeon  of  it. 

If  the  Surgeon  be  aware  that  he  has  made  a  false  passage,  he  should,  if 
possible,  at  the  time  of  the  accident  pass  a  catheter  into  the  bladder,  and 
leave  it  there  for  a  few  days  until  the  laceration  has  healed.  If  there  be  an 
old  false  passage  he  must  be  careful,  by  keeping  the  point  of  the  instrument 
away  from  it,  not  to  enter  it,  lest  during  the  introduction  of  the  catheter  he 
raise  with  the  point  of  the  instrument  the  valvular  angle  that  intervenes 
between  it  and  the  urethra ;  every  time  that  this  is  opened  up  tends  to 
lessen  the  chance  of  closure  of  the  aperture,  whilst,  ovei'lapping  the  urethra, 
it  interferes  with  the  onward  passage  of  the  instrument  into  the  bladder.  By 
withdrawing  the  instrument  and  changing  its  direction,  the  false  passage  may 
often  be  avoided,  and  the  bladder  reached.  Should  there  have  been  much 
difficulty  in  introducing  the  catheter,  the  better  plan  will  be  to  allow  it  to 
remain  in  for  two  or  three  days,  when  the  false  canal  may  possibly  close. 

It  has  already  been  stated  that,  in  certain  forms  of  stricture,  gradual  dilata- 
tion does  not  succeed  in  effecting  a  permanent  cure.  In  these  cases,  five  plans 
of  treatment  have  been  recommended  :  continuous  dilatation,  electrolysis, 
forcible  dilatation,  division  by  the  knife,  and  excision.  These  methods  will 
now  be  described. 

2.  Continuous  Dilatation  is  merely  a  modification  of  the  preceding  mode 
of  treatment,  and  is  useful  only  in  very  tight  strictures.  A  small  instrument 
is  passed  and  tied  in.  In  tying  the  catheter  in,  care  should  be  taken  that 
it  does  not  lie  too  far  in  the  bladder.  It  should  be  pushed  backwards  and 
forwards  until  the  exact  point  is  found  at  which  the  eye  is  inside  suffi- 
ciently to  allow  the  water  to  flow,  and  be  fixed  at  this  point.  It  is  best 
retained  by  soft  thick  silk  tied  round  the  corona  of  the  glans,  or  fixed  to  the 
body  of  the  penis  by  a  piece  of  plaster,  care  of  course  being  taken  not  to  pro- 
duce strangulation.  In  from  twelve  to  twenty-four  hours,  although  it  may  at 
first  have  been  tightly  grasped,  the  catheter  will  be  found  to  be  quite  loose,  and 
urine  will  escape  beside  it.  It  must  now  be  changed  for  a  larger  one.  In 
doing  this,  the  fresh  instrument  should  be  ready,  so  that  the  moment  one  is 
removed  the  other  may  be  introduced.  A  neglect  of  this  precaution,  especially 
when  false  passages  are  present,  may  seriously  increase  the  difficulty  of  passing 
the  fresh  catheter.  By  the  second  day  a  slight  discharge  will  be  found  to  have 
been  set  up  from  the  urethra.  The  treatment  should  be  continued  till  the 
urethra  reaches  the  size  of  No.  5  or  6,  which  it  will  do  in  a  few  days  at  most, 
after  which  it  is  not  necessary.  The  catheter  may  be  closed  with  a  small 
wooden  plug,  so  that  the  patient  can  draw  off  his  own  urine,  or,  better  still, 
an  india-rubber  tube  may  be  attached  so  as  to  drain  the  bladder.  In  cases  in 
which  a  gum-elastic  catheter  cannot  be  passed,  a  small  silver  one  may  be  tied 
in,  and  replaced  by  a  gum-elastic  at  the  first  change.  When  nothing  but  a 
filiform  whalebone  or  catgut  bougie  has  been  passed,  it  may  still  be  tied  in,  as 
the  urine  will  usually  find  its  way  beside  it  even  when  it  seems  at  first  to  be 
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tightly  grasped  ;  and  in  twelve  hours  or  a  little  longer  it  may,  in  most  cases, 
be  changed  for  a  fine  gum-elastic  catheter.  This  plan  of  treatment  is  of  great 
use  in  cases  in  which  considerable  difficulty  is  found  in  introducing  the 
instrument,  but  it  has  the  disadvantage  of  being  extremely  apt  to  set  up 
cystitis.  If  the  treatment  be  continued  beyond  three  days,  the  urine  will 
almost  always  be  found  to  be  alkaline  ;  and  this  is  scarcely  to  be  wondered  at 
when  we  consider  the  way  in  which  the  bladder  is,  as  it  were,  opened  up  to 
the  air.  The  risk  of  cystitis  is  much  diminished  by  draining  the  bladder,  for 
then  no  urine  is  left  to  decompose,  and  the  mere  contact  of  the  soft  instrument 
with  the  walls  of  the  bladder  seems  to  cause  but  little  irritation  by  itself. 
In  rare  cases,  sloughing  of  the  urethra  may  take  place  at  the  seat  of  stricture, 
leading  to  perineal  abscess.  A  case  of  this  kind  occurred  some  years  ago  in 
University  College  Hospital. 

3.  Electrolysis. — The  cure  of  a  stricture  by  destroying  the  fibroid  tissue 
which  narrows  the  urethra,  by  electrolysis,  was  introduced  by  Mallez  and 
Tripier,  more  than  twenty  years  ago,  but  did  not  find  much  favour.  Its 
results  were  uncertain,  and  in  some  cases  it  was  followed  by  perinseal  abscess 
and  other  complications.  It  has  been  revived  by  Newman  of  New  York, 
Fort  of  Paris,  and  has  been  practised  in  this  country  by  Bruce  Clarke, 
Edwards  and  others.  The  operation  consists  in  passing  the  negative  electrode, 
which  is  like  an  ordinary  soft  catheter  with  a  metal  tip,  down  to  the  stricture, 
and  placing  the  positive,  which  must  have  a  large  moist  pad,  on  some  part  of 
the  body,  as  the  back.  The  strength  of  the  current  is  accurately  measured 
with  a  galvanometer  and  should  be  from  "2|  to  a  milliamperes.  The  electrode  is 
held  gently  against  the  stricture,  and  after  a  period  varying  from  a  few 
minutes  to  half  an  hour,  it  will  be  found  to  have  passed  through.  The 
operation  should  give  little  or  no  pain.  It  requires  to  be  repeated  two  or 
three  times,  a  larger  electrode  being  used  on  each  occasion.  Fort  of  Paris, 
who  demonstrated  his  method  in  this  country  in  IHSi),  employs  a  linear 
electrolyser  resembling  a  Maisonneuve's  urethrotome.  It  consists  of  a  long 
bougie  2  millimeters  in  diameter,  terminated  by  a  filiform  guide.  The 
current  is  conveyed  by  a  fine  wire  in  the  bougie  to  a  blunt  triangular  blade 
of  platinum  which  projects  from  the  instrument  and  rests  against  the 
stricture. 

Newman,  who  strongly  advocates  this  treatment,  asserts  that  he  has 
operated  on  two  hundred  cases  without  an  accident  and  without  a  relapse. 
It  is  asserted  that  the  current  used  in  this  way  does  not  actually  cauterise, 
but  causes  chemical  decomposition  and  absorption  of  the  scar  tissue.  This 
method  of  treatment  is  again  on  its  trial.  That  it  is  not  more  dangerous 
than  other  modes  of  ti'eatment  and  that  by  it  the  canal  may  be  restored  to  its 
normal  size,  seems  to  be  tolerably  clearly  proved,  but  better  evidence  is 
wanted  than  has  as  yet  been  furnished  that  it  effects  a  permanent  cure 
without  any  tendency  to  a  relapse.  If  it  can  do  this,  it  stands  alone  amongst 
all  methods  of  treating  stricture. 

•i.  Forcible  Expansion  or  E.upture. — Forcible  and  rapid  dilatation 
causing  the  expansion  and  rupture  of  the  stricture,  is  a  method  that,  originally 
practised  by  Luxmoor,  Arnott,  and  Buchanan  of  (llasgow,  has  been  revived, 
and  ingeniously  modified  in  detail,  by  many  Surgeons,  amongst  whom 
Reybard,  ]\Iaisonneuve,  Perreve,  Wakley,  Holt,  Thompson,  and  Hill  are  the 
most  conspicuous.    However  varied  the  means  by  which  strictures  are  thus 
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treated,  the  instruments  employed  may  be  arranged  in  three  groups :  a.  Those 
that  act  as  sliding  tubes  ;  h.  Those  that  expand  by  a  screw  mechanism  ;  and 
c.  Those  that  act  on  the  principle  of  a  wedge.  It  may  also  be  effected  by  the 
passage  of  the  conical  steel  bougies  already  described,  one  after  another,  while 
the  patient  is  under  an  anaesthetic,  though  this  method  is  perhaps  more 
properly  included  under  simple  dilatation. 

a.  Sliding  Tubes  were  first  employed  in  the  treatment  of  stricture  by 
Desault  at  the  close  of  the  last  century,  subsequently  by  various  French 
Surgeons,  and  in  later  years  by  Button  of  Dublin,  and  very  extensively  and 
successfully  by  Wakley.  The  mode  of  application  of  these  tubes  is  as  follows. 
A  long  conductor  is  introduced  through  the  stricture  into  the  bladder,  and 
over  this  a  catheter,  either  of  gum-elastic  or  silver,  is  passed,  which  in  its  turn 
is  made  to  serve  as  a  conductor  to  a  larger  one.  In  Wakley's  instrument  the 
conductor,  or  "urethral  guide,"  consists  of  a  small  silver  catheter,  which, 
after  being  passed  through  the  stricture,  has  a  long  steel  rod  screwed  into  it. 
Over  this  a  silver  tube  is  passed,  which  in  its  turn  is  made  to  serve  as  a 
conductor  ;  and  thus  the  stricture  may  be  rapidly  dilated  by  passing  one  tube 
over  another  until  a  full  size  is  reached.  The  only  difficulty  in  this  very 
ingenious  method — which  is,  however,  common  to  it  and  every  other  plan  of 
treating  stricture  by  dilatation— consists  in  the  first  introduction  of  the 
"  urethral  guide  ; "  when  that  has  once  passed  through  the  stricture,  the  tubes 


Fig.  920. — Tliompson'.s  Stricture-Expaiuler. 


must  folloAv  as  a  matter  of  necessity.  They  cannot  possibly  go  wrong  ;  and, 
as  no  laceration  of  the  stricture  is  effected  by  the  instrument,  it  appears  to  be 
a  safe  means  of  employing  rapid  dilatation. 

h.  The  method  of  forcibly  expanding  a  stricture  by  the  introduction  into  it 
of  a  small  two-  or  four-bladed  instrument,  fashioned  somewhat  like  a  narrow 
beaked  sound,  and  which,  by  Screw-Mechanism  in  the  handle,  admits  of  being- 
opened  out  so  as  to  stretch  the  stricture  to  an  extent  corresponding  to  the  dis- 
tance at  which  the  blades  are  screwed  apart,  has  many  advocates ;  and  various 
ingenious  contrivances  have  been  invented  to  effect  this  object.  More  than  half 
a  century  ago,  Luxmoor  attempted  it  by  the  use  of  a  four-bladed  instrument. 
Some  years  later  Civiale  invented  a  stricture-expander;  and  subsequently  two- 
bladed  instruments,  having  this  end  in  view,  were  introduced  into  practice 
by  Perreve,  Lyon,  and  Thompson.  The  accompanying  drawing  (Fig.  9*20) 
is  a  representation  of  the  instrument  used  by  the  last-named  Surgeon  ;  it 
answers  the  intended  purpose  admirably,  the  expansion  of  the  blades  being 
effected  by  a  screw  worked  by  turning  the  handle.  This  should  be  done  very 
slowly,  several  seconds  being  allowed  to  elapse  between  each  turn  of  the  handle, 
so  that  the  tissue  composing  the  stricture  may  be  gradually  stretched,  and  the 
canal  of  the  urethra  at  the  seat  of  stricture  dilated  beyond  the  full  size,  so  as 
to  be  ovei'-stretched  ;  the  extent  of  dilatation  may  be  carried  up  to  16  or  18, 
and  is  marked  on  a  scale  attached  to  the  handle  of  the  instrument.    If  this 
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operation  be  done  slowly,  little  if  any  bleeding  results,  and  there  is  no  evidence 
of  deep  laceration  of  the  wall  of  the  urethra  at  the  strictured  spot.  A  large 
gum-elastic  catheter  may  then  be  passed,  and  the  urine  drawn  off.  It  is  not 
usually  necessary  to  leave  the  catheter  in  the  bladder,  though  there  can  be  no 
objection  to  doing  this  for  forty-eight  hours,  after  which  the  patient  may  have 
one  pnssed  occasionally  in  order  to  maintain  the  dilatation. 

c.  The  rupture  or  splitting  of  the  stricture  by  an  instrument  acting  on  the 
principle  of  a  Wedge,  was  recommended  by  Reybard,  and  very  extensively 
employed  by  Holt.  The  instrument  used  by  him  is  represented  in  the  accom- 
panying figure  (Fig.  921).  It  consists  of  two  grooved  metallic  blades  joined 
at  the  extremity.  Between  these  a  tube  is  slipped  along  a  wire,  which  in  its 
descent  separates  the  blades  at  a  considerable  angle,  and  thus  splits  up  the 
stricture.  In  this  way  the  contracted  part  of  the  urethra  is  at  once  enlarged 
to  its  normal  diameter,  so  as  to  admit  a  full-sized  catheter,  by  which  the  urine 
is  then  drawn  off.  The  introduction  of  the  catheter  should  be  had  recourse  to 
at  first  on  alternate  days,  and  afterwards  at  longer  intervals.  Holt  believes 
that  the  effects  of  the  dilatation  are  entirely  confined  to  the  morbid  contrac- 
tion, the  healthy  portion  of  the  urethra  not  being  injuriously  disturbed  by  the 
expansion  of  the  instrument. 

Berkeley  Hill  invented  a  modification  of  the  dilators  previously  in  use 


Fig.  Holt's  Instrument  I'm-  Sjilitting  Strictures. 


which  presents  several  advantages.  He  thus  describes  it :  "  The  instrument 
consists  of  a  split  sound,  which  equals  in  calibre  a  No.  2  or  3  catheter.  The 
halves  of  the  split  sound  can  be  separated  by  passing  between  them  a  wedge 
fixed  on  a  slender  stem.  The  wedge  is  prevented,  by  two  dovetail  grooves  at 
its  hinder  part,  from  leaving  the  sound  which  acts  as  a  guide  during  the 
passage  of  the  wedge  down  the  urethra."  "  The  advantages  claimed  for  this 
instrument  are  :  simplicity  of  construction  ;  the  central  guide  of  Holt's  in- 
strument is  not  needed,  hence  the  split  sound  can  be  passed  through  narrower 
strictures.  Next  and  chiefly,  diminution  of  resistance,  and  consequently  the 
more  immediate  application  of  the  rupturing  force — the  wedge — to  the  impedi- 
ment to  be  overcome.  The  force  needed  to  push  Holt's  dilator  is  sometimes 
very  great,  and  the  attempt  has  been  abandoned,  or  the  instrument  has  broken, 
even  in  skilful  hands,  from  this  cause.  Much  of  the  force  is  expended  on  the 
continuous  friction  outside  the  tube  along  the  split  sound,  and  inside  along 
the  guide.  In  the  wedge-dilator  the  friction-surface  is  reduced  to  two  dovetail 
grooves,  which  together  do  not  exceed  half  an  inch.  For  this,  the  force 
required  is  so  small  that  one  hand  suffices  to  overcome  the  resistance."  Tlie 
instrument  can,  if  required,  be  adapted  to  a  conducting  sound,  such  as  is 
described  afterwards  under  Internal  Urethrotomy. 

Another  instrument  of  the  same  class  has  been  devised  by  Bigelow  (Fig. 
\)-22).  It  consists  of  a  fihform  conducting  sound,  which  is  first  passed.  The 
guiding  rod  is  then  screwed  into  this  and  passed  into  the  bladder,  pushing  the 
conducting  sound  before  it.  The  cup-shaped  cap  at  the  upper  end  of  the  guide 
rests  on  the  gians,  while  the  Surgeon's  left  hand  grasps  the  body  of  the  penis. 
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The  stricture  is  then  dilated  by  forcing  down  the  olive-shaped  divulsor,  which 
is  deeply  grooved  to  run  on  the  guiding  rod.  Being  olive-shaped  it  passes 
more  easily,  as  in  Hill's  dilator,  not  being  grasped  by  the  whole  canal. 

Forcible  dilatation  is  doubtless  a  most  efficient  mode  of  treating  stricture  ; 
by  it  the  urethra  is  immediately  restored  to  its  full  diameter,  and  the  result 
which  it  may  take  weeks  to  accomplish  by  simple  dilatation  is  at  once 
obtained.  It  is,  however,  by  no  means  devoid  of  danger.  The  urethra  is  not 
dilated,  it  is  split,  and  a  longitudinal  rent  in  the  mucous  membrane  is  made 
corresponding  to  the  length  of  the  stricture.  The  shock  produced  by  so 
violent  a  proceeding  is  often  severe,  and  suppression  of  urine  has  followed  in 
several  recorded  cases.  It  has  also  sometimes  been  followed  by  urinary  abscess, 
and  more  rarely  by  pyaemia.    What  it  gains  in  rapidity  it  loses  in  safety,  and 
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to  adopt  it  as  a  universal  mode  of  treating  strictures  would  lead  to  the  loss  of 
many  lives  that  might  have  been  saved  by  more  gentle  treatment. 

5.  Division  of  the  Stricture  may  be  practised  either  from  within  the 
urethra,  or  from  tvithmd,  through  the  peringeum. 

Internal  Urethrotomy. — The  division  from  within  may  be  performed  in 
two  ways  :  either  by  cutting  through  the  stricture  from  before  backwards,  or 
by  passing  an  instrument  through  it,  and  dividing  it  from  behind  forwards. 
The  first  method  is  attended  with  great  danger  unless  the  instrument  is  pro- 
vided with  a  guide  which  ensures  that  the  urethrotome  is  really  in  the 
stricture.  On  the  other  hand,  the  operation  of  cutting  from  behind  forwards 
could  not,  until  recently,  be  performed  unless  the  stricture  was  capable  of 
admitting  a  No.  5  at  least.  The  Surgeons  to  whom  we  are  most  indebted  for 
improvements  in  the  instruments  employed,  are  Van  Buren,  Gouley,  and  Otis 
of  New  York,  Maisonneuve  of  Paris,  and  Berkeley  Hill  of  London.  The 
objects  in  view  have  been,  first,  to  provide  a  safe  and  certain  guide  for  a  small 
cutting  instrument,  and  secondly,  so  far  to  diminish  the  size  of  the  instruments 
as  to  make  them  available  for  strictures  not  capable  of  taking  more  than  a 
No.  1  catheter.  Lastly,  as  it  was  found  that  the  great  mobility  of  the  urethra 
rendered  it  difficult  in  many  cases  to  divide  the  stricture,  a  combination  of 
stretching  and  cutting  was  introduced  by  Otis,  which  greatly  facilitates  the 
operation. 
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The  guide  to  the  bladder  may  be  obtained  in 
two  ways.  A  fine  whalebone  bougie  having  been 
passed  through  the  stricture,  the  urethrotome  may 
be  so  constructed,  by  being  tunnelled  for  a  short 
distance  at  its  point,  as  to  slide  over  this  into  the 
bladder.  But  a  better  plan  is  the  employment  of 
Maisonneuve's  sonde  condnc trice,  or  conducting 
sound.  This  is  a  very  fine  gum-elastic  bougie, 
provided  with  a  male  screw  at  the  end  (Fig.  923  c). 
This  is  first  passed  on  till  it  is  judged  to  be  in 
the  bladder.  A  small  catheter  corresponding  to  a 
No.  1,  having  a  female  screw  at  its  extremity,  is 
then  screwed  on  to  it  and  passed  onwards,  while 
the  conducting  sound  coils  up  in  the  bladder.  If 
the  urine  flow,  it  is  then  certain  that  the  conducting 
sound  has  passed  in  the  proper  direction.  It  is  now 
withdrawn  again,  the  conducting  sound  being  left 
in  position.  The  catheter  is  now  replaced  by 
the  urethrotome,  which  screws  in  the  same  way. 
Berkeley  Hill  invented  a  very  ingenious  urethrotome 
for  cutting  from  behind  forwards,  in  which  a  very 
fine  knife  can  be  protruded  from  an  instrument 
not  larger  than  a  No.  2.  Another  instrument  in- 
vented by  the  same  Surgeon  for  cutting  from  before 
backwards  is  represented  in  Fig.  923.  It  combines 
the  principles  of  several  others,  and  has  been  found 
to  work  most  successfully.  It  is  thus  employed. 
The  conducting  sound  having  been  passed  and 
ascertained  to  be  in  the  bladder,  the  female  screw  b 
is  applied  to  the  male  screw  a,  and  the  instrument 
passed  through  the  stricture.  The  blades  i  and  h, 
when  closed  about  equal  a  No.  3  catheter  in  size. 
The  point  h  is  about  equal  to  a  No.  1.  The  instru- 
ment having  been  passed,  the  wedge  e,  which  con- 
tains a  knife  d  concealed  in  a  shield  c,  is  now 
inserted  between  the  blades  and  passed  steadily 
down.  The  blades  thus  separated  stretch  and 
steady  the  urethra  ;  and  when  the  stricture  is  i  i  mi 
reached,  the  shield  c  stops  against  it  and  prevents 
further  progress.  The  small  concealed  knife  d  is 
then  protruded  by  pressing  the  button  at  the  top 
of  the  instrument,  and  as  soon  as  the  finger  is 
removed  it  is  withdrawn  again  by  the  spring  I. 
The  wedge  can  then  be  passed  on  a  little  further, 
and  if  it  hitch  again  the  knife  can  be  again  pro- 
truded.   By  this  means  the  urethra  is  cut  only  at 

Fig.  n'2;?.— Bcrlveley  Hiirs  Dilator  and  Urethrotome.  A,  Front  View  ;  b,  Side  View  ;  c,  Conductin"  Sound 
with  small  male  screw  at  a ;  h,  female  screw ;  c,  sheath  for  concealed  knife  ;  d,  knife  protruded  ;  e,  wedo-e 
for  separating  the  blades  h  and  j' ;  the  knife  is  on  the  posterior  aspect  of  the  wedge  ;  q,  rod  foT  carrying  the 
wedge  ;  /,  rod  for  protruding  the  knife  ;  k,  screw  for  regulating  tlie  distance  to  whicii'the  knife  can  be^pro- 
truded  ;  /,  spring  to  draw  back  the  knife  and  keep  it  concealed,  except  when  protruded  by  pressing  the 
button  opposite  a  and  b.   (Iu  Fig.  b,  the  button  should  have  been  represented  as  depressed.) 
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the  points  of  stricture,  and  no  more  wound  is  made  than  is  absolutely 
necessary.  The  incision  is  always  made  downwards  towards  the  floor  of  the 
urethra.  This  instrument  may  be  employed  in  almost  any  stricture  that  will 
admit  the  conducting  sound. 

Maisonneuve's  urethrotome  consists  of  a  fine  steel  sound,  deeply  grooved 
along  its  upper  surface.  If  necessary,  it  is  guided  into  the  bladder  with  a 
sonde  conducfrice.  The  stricture  is  divided  by  means  of  a  triangular  blade 
with  a  blunt  apex  and  cutting  anterior  edge,  which  is  passed  along  the  groove 
in  the  sound.  Teevan  modified  this  instrument  by  using  a  guarded  knife 
similar  to  that  of  Hill's  urethrotome. 

After  the  operation  of  internal  urethrotomy,  a  full-sized  instrument  should 
immediately  be  passed,  but  it  is  not  usually  necessary  to  tie  it  in.  Hill 
recommended  that  the  patient  should  pass  his  water  in  a  hot  bath  during  the 
first  day  or  two  after  the  operation,  and  that  no  instrument  should,  unless 
required,  be  introduced  for  ten  days.  A  full-sized  bougie  is  then  pnssed  daily 
for  a  few  days,  and  after  that  every  second  or  third  day  for  three  or  four 
weeks.  After  that,  the  patient  should  be  taught  to  pass  it  for  himself,  and 
continue  to  do  so  at  least  once  a  month  for  the  rest  of  his  life. 

The  operation  of  internal  urethrotomy  is,  of  course,  required  only  in  excep- 
tional cases.  These  are  chiefly  resilient  or  very  irritable,  and  some  very  tough 
strictures.  In  resilient  strictures,  dilatation  fails  because  the  stricture,  though 
admitting  of  expansion,  immediately  relapses.  In  very  irritable  strictures, 
the  patient  cannot  bear  the  pain  of  dilatation.  In  some  very  tough  strictures, 
simple  dilatation  i'ails,  and  then  internal  urethrotomy  or  forcible  dilatation  is 
required.  In  all  these  cases,  the  division  of  the  stricture  from  within  removes 
at  once  all  difficulty  in  treatment  ;  and  I  have  frequently  employed  this  very 
simple  method  with  the  most  marked  and  permanent  success.  In  fact,  in 
strictures  of  the  scrotal  or  penile  portions  of  the  urethra,  one  or  other 
of  the  above  conditions  —  resiliency  or  irritability  — ■  commonly  prevails, 
and  I  have  generally  found  internal  urethrotomy  the  best  mode  of 
treatment. 

Result. — The  risk  attending  the  operation  is  not  great,  and  diminishes  as 
the  stricture  approaches  the  orifice  of  the  urethra.  It  is  not,  however,  free 
from  danger.  The  accidents  that  may  happen  are,  perinteal  abscess,  extrava- 
sation of  urine,  haemorrhage,  and  orchitis  ;  and  in  some  rare  cases  it  may  be 
followed  by  pyaemia.  If  the  kidneys  be  diseased,  it  may,  like  any  other 
operation  for  stricture,  give  rise  to  fatal  acute  interstitial  nephritis.  Perineal 
abscess  usually  results  from  cutting  too  deeply,  £0  that  the  knife  completely 
divides  the  corpus  spongiosum.  Such  abscesses  most  frequently  form  beneath 
the  accelerator  urinse,  and  burrow  forwards,  directed  by  the  expansion  of  that 
muscle  to  the  root  of  the  penis.  They  contain  a  mixture  of  urine  and  pus, 
but  it  is  rare  to  find  general  extravasation  into  the  scrotum.  Hjemorrhage 
also  results  from  cutting  too  freely.  In  rare  cases,  after  the  operation,  a  per- 
manently bent  condition  of  the  penis  remains  during  erection.  In  University 
College  Hospital,  where  the  operation  has  been  extensively  practised,  I  find 
from  the  Reports  of  the  Surgical  Registrar  that  the  results  are  as  follows  : 
In  7G  cases  operated  on  during  a  period  of  five  years,  there  were  4  deaths, 
one  from  tuberculous  disease  of  kidneys,  lungs,  &c.,  one  from  pleurisy,  one  from 
septicaemia,  and  one  from  suppurative  nephritis.  Perinatal  abscess  occurred 
in  8  cases  ;  extravasation  of  urine  in  1,  and  epididymitis  in  4.    There  was 
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htemorrhage  in  5,  and  in  2  the  patient  was  left  with  permanent  chordee  during 
erection. 

(For  the  effects  produced  on  the  kidneys  by  splitting  strictures  and  by 
internal  urethrotomy,  see  Chap.  LXV.) 

External  Urethrotomy. — The  division  of  the  stricture  from  vitliovt,  by 
incision  through  the  perinfeum,  may  be  performed  by  two  distinct  operations  : 
the  one  being  applicable  only  to  those  strictures  that  are  pervious  to  an  instru- 
ment ;  the  other  to  those  which  are  impermeable.  In  the  first  case  a  grooved 
staff  is  passed  through  the  stricture,  and  the  section  is  made  upon  this.  In 
the  second  case,  the  yui'geon  cuts  through  the  stricture,  without  any  guidance 
except  such  as  his  anatomical  knowledge  may  afford. 

Operation  for  Permeable  Stricture. — The  first  of  these  operations, 
introduced  by  Syme  as  / 'rcl/irofoniy,  and  commonly  called  Forinrcal  Section, 
is  a  comparatively  simple  procedure.  The  instruments  required 
for  its  perlbrmauce  are  a  staff,  a  No.  s  silver  catheter,  a 
pointed  scalpel,  and  a  broad  director.  The  staff  should  vary 
in  size  from  No.  1  to  No.  (i,  according  to  the  tightness  of  the 
stricture  ;  it  should  be  grooved  along  its  convexity,  either  the 
whole  of  the  way,  or  better,  merely  for  the  lower  third 
(Fig.  1)24).  The  stem  is  smooth,  and  of  full  size,  and  joins 
the  lower  grooved  part  by  a  distiuct  shoulder,  which,  being 
passed  down  as  far  as  the  stricture,  forms  by  its  projection  a 
guide  to  the  part  of  the  urethra  requiring  division.  In  those 
cases  in  which  there  are  false  passages,  a  hollow  staff'  of  the 
same  size  and  shape  may  advantageously  be  used  ;  the  flow  of 
urine  through  it  indicating  with  certainty  its  passage  into  the 
posterior  part  of  the  urethra. 

Performance  of  Perinaeal  Section. — The  operation  is 
performed  as  follows  :  The  staff'  having  been  passed  through  Fig. 924.— symes 
the  stricture  until  the  shoulder  rests  against  it,  the  patient  is  section'.' 
placed  in  the  lithotomy  position,  and  the  Surgeon,  seating 
himself  in  front,  pushes  the  scalpel,  with  the  back  of  the  blade  downwards, 
into  the  mesial  line  of  the  perinseum  a  little  above  the  rectum,  and 
cuts  upwards  for  an  inch  or  more  into  the  raphe.  The  dissection  is  carried 
on  very  carefully  exactly  in  the  median  line  until  the  staff  is  reached, 
when  the  knife  must  be  entered  into  its  groove  behind  the  stricture,  and 
carried  forwards  through  this.  The  staff,  having  been  pushed  on  to  ascertain 
that  all  is  free,  must  be  withdrawn,  and  a  No.  8  catheter  introduced,  which  is 
to  be  kept  in  for  forty-eight  hours  ;  it  must  then  be  taken  out,  and  at  the  end 
of  eight  or  ten  days  the  urethra  must  be  dilated  by  the  introduction  every 
second  day  of  a  full-sized  silver  catheter.  Urine  escapes  for  some  little  time 
by  the  perinoeal  incision  ;  but,  as  this  heals  by  granulation,  the  flow  of  fluid 
gradually  lessens  and  at  last  ceases  entirely. 

The  principal  points  to  be  attended  to  in  this  operation  are  : — 

1.  To  see  that  the  staff  is  fairly  through  the  stricture,  and  to  be  especially 
careful  in  determining  this  if  false  passages  exist. 

•2.  To  cut  carefully  in  the  median  line  ;  where,  as  Syme  has  observed,  a 
kind  of  septum  exists  even  in  the  deeper  structures  of  the  perineum,  and 
where  there  can  be  no  danger  whatever  of  dividing  any  artery  of  magnitude, 
which  might  happen  if  any  lateral  deviation  of  the  knife  took  place.  The 
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only  vessel,  indeed,  which  is  at  all  endangered,  is  the  artery  of  the  bulb  ;  and 
this  will  of  course  be  avoided  by  carefully  keeping  in  the  raphe. 

3.  To  enter  the  point  of  the  knife  behind  the  stricture,  and  to  divide  that 
by  cutting  forwards  in  the  groove  of  the  staff. 

4.  Much  difficulty  has  occasionally  arisen  in  the  introduction  of  the  catheter 
into  the  bladder  after  the  division  of  the  stricture.  This  may  be  avoided  by 
passing  a  broad  director,  with  the  groove  turned  up,  into  the  posterior  part  of 
the  urethra  after  the  stricture  has  been  cut,  bub  before  the  staif  is  withdrawn. 
As  the  catheter  is  passed  down  the  canal,  its  point  will  be  guided  by  this 
onwards  into  the  bladder. 

Where  there  are  more  strictures  than  one,  the  division  of  the  deepest  is 
usually  alone  necessary  ;  the  others  may  be  dilated. 

EesiiU. — The  result  of  the  perinteal  section,  so  far  as  the  life  of  the  patient 
is  concerned,  is  usually  satisfactory  ;  yet  cases  have  not  unfrequently  occurred 
in  which  a  fatal  termination  has  been  the  consequence,  and  there  is  every 
reason  to  believe  that  such  cases  have  been  more  numerous  than  the  advocates 
of  this  operation  have  been  willing  to  admit.  Occasionally,  an  incurable 
fistula  has  been  left  in  the  perinjeum  ;  and  not  unfrequently  accidents  of  a 
grave  though  not  fatal  character,  such  as  inflammatory  oedema  of  the  scrotum, 
perinaeal  abscess,  &c.,  have  supervened. 

The  whole  value  of  urethrotomy  will  at  last  depend  on  the  liability  of  the 
stricture  to  return  after  its  division  ;  and  this  point  has  not  as  yet  been  by 
any  means  satisfactorily  determined.  The  opei'ation  is  now  rarely  practised, 
being  reserved  for  cases  complicated  by  urinary  fistula  or  perinseal  abscess. 
Its  place  has  been  taken  by  internal  urethrotomy  in  all  ordinary  cases.  Its 
advocates  formerly  maintained  that  it  was  a  permanent  cure,  but  as  in  all 
other  operations  for  stricture,  the  ultimate  result  depends  upon  keeping  up 
dilatation  of  the  urethra  for  some  months  after  the  division  of  the  stricture,  a 
catheter  of  full  size  being  passed  once  in  a  week  or  ten  days.  If  this  pre- 
caution be  neglected,  relapse  will  certainly  occur.  Against  external  urethro- 
tomy it  has  been  argued  that,  like  a  wound,  the  incision  into  the  urethra 
might  occasion  a  cicatrix  which  would  contract,  and  thus  eventually  tend  still 
further  to  lessen  the  diameter  of  the  canal.  But  ji)ost-77iorte?7i  examination  of 
patients  who  have  died  some  years  after  this  operation  had  been  performed 
has  shown  that  the  idea  is  groundless,  the  cicatrix  being  linear  and  scarcely 
perceptible.  In  fact,  there  is  a  great  difference  in  the  result,  between  cases 
in  which  the  urethra  has  been  divided  transversely  and  those  in  which  it 
has  been  incised  longitudinally.  In  the  former,  a  dense  and  contractile 
cicatricial  mass  is  formed  ;  in  the  latter,  a  linear  and  scarcely  perceptible 
scar. 

G.  Excision. — Complete  or  partial  excision  of  the  stricture,  followed  in  some 
instances  by  suture  of  the  divided  ends  of  the  urethra,  has  been  practised  with 
some  success  by  Gruyon,  Keyes,  and  others.  In  a  considerable  number  of  the 
recorded  cases  the  stricture  has  been  traumatic  in  origin.  It  can  only  be  in 
very  exceptional  cases  that  such  treatment  is  advisable  or  even  practicable. 
Excision  would  be  available  in  a  case  of  traumatic  stricture  in  which  other 
treatment  had  failed  or  in  which  an  instrument  could  not  be  passed,  also  in 
some  cases  of  obstinate  perinaeal  fistula.  The  operation  consists  in  making  a 
median  incision  in  the  perinasum  exposing  the  urethra  at  the  seat  of  constric- 
tion.  The  latter,  with  the  indurated  tissue  around  it,  is  excised  either  partially 
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or  completely.  A  catheter  is  tied  into  the  bladder,  and  if  possible  the 
continuity  of  the  canal  is  restored  by  suture. 

Comparison  of  Methods  of  Treatment. — Gradual  dilatation,  carried  on 
with  patience  and  gentleness, — if  need  be,  on  account  of  the  irritability  of  the 
urethra  or  the  sensitiveness  of  the  patient,  with  the  help  of  angesthetics, — will 
suffice  for  the  cure  of  the  vast  majority  of  strictures  ;  and  it  rarely  becomes 
necessary  for  a  Surgeo"h  who  combines  patience  with  skill  to  have  recourse  to 
those  more  severe  methods  of  treatment  which  have  been  somewhat  unduly 
extolled  and  too  often  unnecessarily  practised.  The  urethra  is  indeed  fre- 
quently treated  as  if  it  were  an  inert  tube,  to  which  the  various  procedures  of 
rupture,  splitting,  forcible  dilatation,  or  incision,  could  be  applied  with 
impunity,  rather  than  a  highly  sensitive  canal,  very  apt  to  resent,  locally  or 
constitutionally,  undue  violence  applied  to  it. 

But,  whilst  we  fully  recognize  this  important  point,  and  hold  with  Liston 
that  whenever  a  catheter  can  be  got  through  a  stricture  its  cure  by  dilatation 
is  all  but  certain  in  the  hands  of  a  skilful  Surgeon,  yet  it  is  certain  that  cases 
do  occasionally  occur  in  which  simple  dilatation  fails  to  effect  a  cure  ;  the 
stricture  being  highly  contractile,  and  not  allowing  expansion  beyond  a  certain 
point,  or  relapsing  whenever  the  dilating  means  are  removed.  In  other  cases, 
also,  the  patitnt  suffers  so  much  pain  and  irritation  whenever  an  instrument 
is  passed  that  he  cannot  bear  the  repeated  introductions  that  are  necessary, 
more  particularly  if  the  stricture  be  complicated  with  perinatal  fistulte  or  false 
passages,  which  render  its  cure  by  dilatation  tedious  and  almost  impracticable. 
In  such  cases  as  these  the  Surgeon,  being  unable  to  benefit  his  patient  mate- 
rially by  dilatation,  must  choose  between  the  employment  of  palliative  means 
or  more  active  measures. 

It  appears  to  me  that  there  are  four  classes  of  cases,  in  which  more  energetic 
means  than  simple  dilatation  may  not  only  be  advantageously  employed,  but 
are  absolutely  required  : — 

1.  Verij  old  dense  cartilaginous  strictures,  often  of  traumatic  origin,  which 
admit  an  instrument  with  great  difficulty,  and  cannot  be  dilated  beyond  a 
certain  point,  owing  to  the  conversion  of  the  urethral  structures  into  a  dense, 
cicatricial  tissue,  which  neither  admits  of  expansion  nor  of  absorption  by  the 
pressure  of  instruments  ;  and  in  which  a  considerable  extent — half  an  inch  or 
more — of  the  urethra  is  involved. 

2.  The  same  kind  of  stricture,  complicated  with  fistula,  in  the  perinaeum  or 
scrotum,  with  perhaps  considerable  plastic  infiltration  of  these  parts.  In  both 
these  classes,  I  think  that  the  perina3al  section  is  to  be  preferred,  though  with 
the  improved  instruments  of  the  present  day  some  of  the  first  class  may  be 
successfully  treated  by  internal  urethrotomy. 

3.  Very  tight  strictures,  accompanied  by  excessive  seiisitiveness  of  the  urethra  ; 
in  which  each  introduction  of  the  instrument  is  attended  with  intense  suffering 
and  rigors,  so  that  the  patient  cannot  be  induced  to  submit  to  a  proper  course 
of  bougies. 

4.  Very  elastic,  though  perhaps  narrow  strictures,  that  can  be  dilated  readily 
enough,  even  up  to  the  admission  of  full-sized  instruments  ;  but  which,  when 
the  treatment  is  discontinued,  immediately  begin  to  contract  again,  so  that  the 
patient  is  never  out  of  the  Surgeon's  hands,  and  sees  no  prospect  of  cure. 

In  these  last  two  classes  of  cases,  I  am  of  opinion  that  internal  urethrotomy, 
or  the  forcible  expansion  or  rupture  of  the  stricture,  is  the  best  method  of 
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treatment  ;  the  perinteal  section  being  too  severe  and  dangerous,  whilst  simple 
dilatation  is  too  feeble  a  means  of  treatment. 

Stricture  of  the  Meatus  is  usually  the  conseijuence  of  destruction  of 
tissue  by  a  chancre.  It  is  apt  to  be  extremely  tight,  and  has  a  great  tendency 
to  relapse.  A  tight  stricture  is  not  uncommonly  met  with  also  within  an  inch 
of  the  orifice  as  the  consequence  of  an  intra-urethral  chancre,  and  less  commonly 
of  gonorrh(jea. 

These  strictures  may  be  treated  by  gradual  dilatation  by  means  of  short 
nail-headed  styles  of  graduated  sizes,  but  this  is  usually  tedious  and  inefficient. 
Division  by  Civiale's  instrument,  introduced  shut,  and  cutting  as  it  is  with- 
drawn (Fig.  !)2r)),  or  in  the  absence  of  this,  by  a  common  probe-pointed 
bistoury,  will  be  found  the  only  really  advantageous  treatment.  The  incision 
should  be  made  downwards.    It  is  practically  free  from  danger,  as  rigors  and 


Fig.  925.— Civiale's  Urethrotome  for  Stricture  of  tlie  Oriflcp,  modified. 


other  constitutional  disturbance  scarcely  ever  follow  operations  on  the  anterior 
extremity  of  the  urethra. 

Impermeable  Stricture. — In  order  to  perform  the  perineal  section,  the 
stricture  must  be  pervious  to  a  grooved  staff,  however  small  this  may  be  ;  and 
this,  it  might  be  supposed,  would  limit  materially  the  cases  in  which  the 
operation  can  be  performed.  But  complete  obliteration  of  the  urethra  cannot 
take  place  except  as  the  result  of  sloughing,  usually  from  injury  ;  indeed 
"impermeable"  strictures,  though  frequently  spoken  of,  are  very  rarely  met 
with.  Syme,  indeed,  denied  their  existence,  and  stated  that,  if  urine  can 
escape  through  a  stricture,  a  bougie  can  be  introduced.  A  Surgeon  may 
often  be  foiled  in  his  first  attempts  to  pass  an  instrument  through  a  very  tight 
stricture.  But  I  believe  that,  with  patience,  by  attention  to  constitutional 
treatment,  so  as  to  lessen  urethral  irritation,  and  especially  by  the  administra- 
tion of  an  anaesthetic,  he  will  usually  at  last  succeed  in  making  an  instrument 
of  some  kind  pass  through  the  very  worst  strictures.  In  the  first  case  in 
which  I  performed  the  perinfeal  section,  almost  all  the  urine  had  for  twelve 
years  been  discharged  through  fistute  in  the  perinteum  and  scrotum  ;  and  the 
principal  portion  escaped  through  a  large  hole  on  the  inside  of  the  left  thigh, 
only  a  few  drops  occasionally  passing  out  by  the  lips  of  the  urethra.  No 
instrument  had  been  passed  for  four  years,  though  repeated  attempts  had 
been  made  by  different  Surgeons.  Failing  to  introduce  a  catheter  into  the 
bladder,  I  kept  the  patient  in  the  Hospital  for  two  or  three  weeks,  attending 
carefully  to  his  constitutional  condition,  but  without  making  any  further 
effort.  He  was  then  placed  under  an  antesthetic,  when  I  succeeded  in  passing- 
No.  1.  The  urethra  was  then  dilated  up  to  No.  5,  beyond  which  no  instru- 
ment could  be  passed,  when  the  perinteal  section  was  performed.  The 
patient  made  an  excellent  recovery,  the  fistulas  closing,  and  the  urine  being 
discharged  by  the  natural  channel.    In  another  case,  persevering  attempts  had 
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been  made  for  five  years  to  make  an  instrument  enter  the  bladder,  but  without 
success,  the  stricture  not  only  being  excessively  tight,  but  the  urethra  acutely 
sensitive  ;  under  chloroform  I  succeeded  in  introducing  No.  \  silver  catheter 
into  the  bladder,  and  speedily  cured  the  patient. 

The  influence  of  Anrrs  the  lies  in  facilitating  the  passage  of  instruments 
through  apparently  impermeable  strictures  is  very  marked.  Shortly  after  the 
introduction  of  ether  as  an  anaesthetic  agent,  Liston  was  going  to  cut  through 
a  stricture  that  had  resisted  all  attempts  made  by  his  most  dexterous  hand  at 
introducing  an  instrument  into  the  bladder  ;  but  no  sooner  was  the  patient 
put  on  the  table  and  rendered  insensible,  than  the  No.  8  silver  catheter,  which 
had  been  passed  down  as  far  as  the  stricture,  and  the  point  of  which  was  to 
serve  as  a  guide  to  the  knife,  slipped  into  the  bladder,  and  thus  rendered 
operation  unnecessary. 

Yet  no  Surgeon  can  doubt  that  cases  do  occasionally,  though  rarely,  occur, 
in  which,  in  consequence  of  extravasation  of  urine  and  old  inflammatory 
mischief,  the  urethra  has  become  so  tortuous  and  narrow,  and  the  perinteum  so 
thickened  and  indurated,  that  an  instrument  cannot  be  passed  through,  even 
though  the  urine  pass  out  readily.  It  must  be  borne  in  mind  that  a  stricture 
may  be  permeable  to  urine,  but  impermeable  to  a  catheter,  even  in  the  most 
dexterous  hands.  It  does  not  follow  necessarily  that,  because  a  fluid  will  trickle 
out  of  a  narrow  and  tortuous  channel,  a  catheter  or  solid  sound  can  be  passed 
into  it  from  without.  In  a  case  of  extravasation  of  urine  following  stricture 
consequent  on  injury  of  the  perinteum,  in  which  no  catheter  had  been  intro- 
duced for  eight  years,  it  was  found  after  death  that,  although  the  urethra  had 
been  converted  into  a  mass  of  cicatricial  tissue  at  the  part  injured,  it  was 
yet  permeated  by  a  narrow  tortuous  passage,  through  which  the  urine  had 
escaped. 

Hence  cases  will  occasionally  occur,  in  which  the  perina3al  section  is  not 
practicable.  In  the  event,  therefore,  of  a  stricture  being  so  tight  and  tortuous 
that  no  instrument  will  pass  through  it,  or  where,  a  portion  of  the  urethra 
having  sloughed  away,  its  canal  is  obliterated,  neither  the  cure  by  dilatation 
nor  urethrotomy  can  be  performed,  and  it  may  then  be  necessary  to  have 
recourse  to  incision  of  the  stricture  without  a  guide. 

Operations  for  Impermeable  Stricture. — In  operating  for  the  relief  of 
impermeable  stricture  various  means  have  been  adopted,  the  chief  of  which 
are,  1,  opening  the  urethra  behind  the  stricture  ;  2,  opening  the  urethra 
behind  the  stricture  and  cutting  forwards  through  the  constriction  :  ?>, 
opening  the  urethra  in  front  and  dividing  the  stricture  from  before 
backwards. 

1.  Opening  the  Urethra  behind  the  Stricture,  or,  as  it  is  often  called 
in  this  country,  "  Cock's  operation,"  is  thus  performed  :  The  patient  having 
been  prepared  as  for  lithotomy,  the  operator  introduces  his  left  forefinger  into 
the  rectum.  He  then  takes  a  broad  sharp-pointed  knife,  which  Cock  advised 
should  be  double-edged,  and  passes  it  towards  the  apex  of  the  prostate,  guiding 
its  course  by  the  finger  in  the  rectum.  The  knife  must  be  passed  at  one  thrust 
to  the  apex  of  the  prostate,  and  great  care  must  be  taken  that  it  keeps  accu- 
rately to  the  middle  line.  The  external  wound  is  then  enlarged  somewhat  by 
moving  the  knife  up  and  down,  till  the  lower  angle  reaches  to  about  half  an 
inch  from  the  anus.  The  knife  is  then  withdrawn  and  a  large  probe-pointed 
director  with  a  handle  is  passed  through  the  prostatic  urethra  from  the  wound. 
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and  along  this  a  female  catheter,  or  an  instrument  of  that  shape  fitted  with 
rings  by  which  it  can  be  securely  tied  in,  is  guided  into  the  bladder.  The 
essential  points  of  the  operation  are  to  keep  accurately  to  the  middle  line  and 
to  open  the  urethra  as  it  emerges  from  the  prostate  gland.  Should  the  pro- 
state itself  be  notched  no  harm  will  result.  The  instrument  having  been  passed 
as  above  described  is  tied  in  and  retained  for  some  days  or  weeks  as  may  be 
required.  In  a  very  large  proportion  of  cases  after  the  irritation  of  the  passage 
of  urine  through  the  narrow  stricture  has  been  removed,  a  certain  degree  of 
relaxation  will  take  place,  and  a  few  days  after  the  operation  it  frequeutly 
happens  that  a  catheter  will  pass  through  the  stricture  which  was  formerly 
"  impermeable."  If  this  does  not  take  place,  an  effort  may  subsequently  be 
made  by  some  further  operative  procedure  to  open  up  a  way  in  the  natural 
line  of  the  urethra,  and  should  this  fail  the  patient  may  pass  his  urine  per- 
manently through  the  fistulous  opening  in  the  perina3um.  This  can  readily 
be  kept  open  by  the  occasional  passage  of  a  flexible  bougie,  which  must  be  left 
in  situ  for  a  few  hours.  Cock  records  cases  in  which  the  patient  passed  his  water 
in  this  way  for  twenty  years  or  more.  The  opening  being  well  in  front  of  the 
prostate  the  control  over  the  escape  of  urine  is  perfect,  and  the  patient's  mode 
of  micturition  is  assimilated  to  that  of  the  other  sex. 

This  operation  is  best  adapted  to  those  cases  in  which  the  patient  is  suffering 
from  actual  retention  at  the  time  the  Surgeon  is  called  upon  to  operate.  The 
objection  to  it  is  that  it  does  nothing  to  relieve  the  stricture  unless  this  should 
happen  to  yield  after  the  irritation  of  the  passage  of  urine  is  cut  off. 

2.  Opening  the  Urethra  behind  the  Stricture  and  cutting  forwards. 
— This  operation  may  be  regarded  as  an  extension  of  the  preceding  method. 
It  is  thus  performed  :  A  No.  8  silver  catheter  is  passed  down  to  the  stricture ; 
the  patient  is  then  tied  up  as  if  for  lithotomy;  and  the  Surgeon,  sitting  in 
front,  pushes  a  bistoury  with  the  back  turned  towards  the  rectum  into  the 
raphe  of  the  periuEeum  as  far  as  the  apex  of  the  prostate,  so  as,  if  possible,  to 
open  the  dilated  urethra  be,hind  the  stricture.    He  then  cuts  fo7-wards  through 
the  stricture  on  to  the  point  of  the  catheter,  and,  having  thus  opened  a  passage, 
endeavours  to  pass  that  instrument  on  into  the  bladder.    This  operation,  I 
have  no  hesitation  in  saying,  is  one  of  the  most  troublesome  in  surgery,  and  I 
have  more  than  once  seen  the  most  skilful  operators  foiled  in  their  endeavours 
to  accomplish  it.    The  difficulty  consists  in  finding  the  posterior  part  of  the 
urethra.    "When  the  tissues  of  the  perinasum  are  hard  and  gristly  from  repeated 
attacks  of  inflammation  and  the  presence  of  fistulas,  it  is  a  most  difficult  matter 
to  dissect  through  such  an  altered  mass  and  hit  the  urethra  beyond  it,  and  the 
difficulty  is  still  further  increased  by  the  bleeding,  which  is  often  very  profuse. 
Moreover,  should  the  Surgeon  find  the  posterior  part  of  the  urethra  and  cut 
forwards  from  it  to  the  catheter  in  the  urethra  the  chances  are  that  his  incision 
will  not  follow  the  line  of  the  urethra,  and  the  fistulous  track  he  establishes 
between  the  part  of  the  urethra,  in  front  of  the  stricture  and  that  behind  it 
will  almost  to  a  certainty  contract,  as  the  wound  heals,  to  such  an  extent  as  to 
leave  the  patient  little  better  for  the  operation. 

3.  Opening  the  Urethra  in  Front  of  the  Stricture  and  dividing 
from  behind  backwards. — This  operation,  though  difficult  of  performance 
in  some  cases,  gives  better  results  than  any  other.  Wheelhouse  has  invented 
some  ingenious  instruments  which  gi'eatly  facilitate  its  performance. 

The  operation  is  thus  performed  :  The  patient  having  been  secured  in  the 
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lithotomy  position,  Wheelhouse's  staff  is  passed  down  to  the  stricture.  The 
end  of  this  is  about  the  size  of  a  No.  8  catheter  ;  on  one  side  it  is  flattened 
and  grooved,  and  on  the  other  it  forms  a  small  blunt  hook,  with  which  the 
upper  end  of  the  "  button-hole  "  incision  in  the  urethra  may  be  drawn  upwards. 
The  staif  being  passed  and  held  with  the  grooved  side  forwards,  the  Surgeon 
outs  down  upon  it  by  an  incision  about  H  in.  long  in  the  median  line  and 
opens  the  urethra  just  in  front  of  the  stricture.  The  staff  is  now  pushed 
out  of  the  wound  and  turned  round,  so  that  the  small  hook  is  forwards  ;  it 
is  then  drawn  upwards  so  as  to  catch  in  the  upper  angle  of  the  opening,  and 
in  this  way  the  urethra  is  put  on  the  stretch  and  steadied.  If  the  special 
staff'  be  not  at  hand  the  end  of  a  catheter  can  be  cut  down  on  with  almost 
equal  ease.  The  edges  of  the  slit  in  the  urethra  are  then  seized  in  artery- 
forceps  and  held  apart  so  as  to  expose  the  interior  of  the  canal,  which  can  be 
readily  recognized  by  its  smooth  shining  surface.  It  will  often  be  found  to 
be  convenient  to  pass  a  silk  suture  through  each  side  by  which  the  edges  may 
be  held  apart,  as  the  forceps  are  rather  apt  to  get  in  the  way.  Oozing  having 
been  allowed  to  cease,  the  aperture  leading  to  the  stricture  will  usually  be 
found  without  very  great  difficulty.  The  chief  trouble  in  mauy  cases  arises 
from  the  constant  trickling  of  blood  from  the  upper  part  of  the  wound.  This 
may  be  arrested  by  plugging  it  with  a  small  sponge,  or  by  the  application  of 
water,  at  a  temperature  of  about  140°  F.,  which  is  usually  more  efficient  than 
ice.  Another  difficulty  may  arise  from  the  urethra  having  been  opened  too 
far  above  the  stricture,  under  which  circumstances  the  incision  must  be  pro- 
longed downwards.  If  a  false  passage  have  been  opened  instead  of  the 
urethra  it  is  recognized  by  the  absence  of  the  smooth  pink  mucous  membrane. 
The  orifice  of  the  stricture  must  be  sought  for  with  a  fine  probe.  Wheelhouse 
used  a  small  probe-pointed  director.  In  some  cases  the  small  director  used  in 
slitting  up  the  canaliculus  will  be  found  to  pass  when  other  instruments  have 
failed.  In  seeking  the  true  orifice  of  the  stricture  every  depression  must  be 
carefully  explored  without  force.  Pressure  above  the  pubes  will  often  cause  a 
slight  escape  of  urine  by  which  the  proper  orifice  may  be  recognized.  When 
the  opening  is  found  and  the  probe  passed,  the  stricture  must  be  divided  along 
it  with  a  fine  knife  or  tenotome.  A  small  gorget  is  then  passed  tlirough  the 
stricture,  and  along  this  a  full-sized  catheter  can  easily  be  guided  into  the 
bladder.  It  must  be  tied  in  and  retained  for  a  few  days.  The  wound  may 
be  wiped  out  with  a  strong  solution  of  chloride  of  zinc  and  afterwards 
sprinkled  with  iodoform  and  filled  with  iodoform -wool,  which  may  be  left 
undisturbed  till  the  third  day,  when  healthy  granulation  will  usually  be  found 
to  have  commenced.  This  operation  requires  care  and  patience,  but  it  is 
easier  and  safer  than  any  other. 

In  a  few  rare  instances  in  which  failure  has  attended  every  other  means  of 
passing  an  instrument  through  the  stricture,  suprapubic  cystotomy  has  been 
performed  and  a  catheter  passed  from  above. 

General  Results  of  the  Treatment  of  Stricture. — Whether  it  is  or 
is  not  possible  permanently  to  cure  a  stricture,  is  a  question  which  has  been 
much  debated.  The  advocates  of  the  various  modes  of  treatment,  whether 
forcible  dilatation,  internal  urethrotomy,  external  urethrotomy,  or  electrolysis, 
have  often  asserted  that  by  the  means  they  adopt  a  stricture  can  be  really 
cured,  so  that  the  patient  is  rid  of  his  disease  for  ever,  and  need  fear  no  return. 
The  general  opinion,  however,  of  those  who  have  studied  this  question  care- 
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fully,  is  that,  although  a  patient  can  be  put  into  a  position  in  which  his  stricture 
need  never  be  a  source  of  danger  to  him  if  he  occasionally  passes  an  instrument, 
he  cannot  be  really  cured — that  is  to  say,  by  no  means  of  treatment  can  a 
strictured  urethra  be  restored  to  its  normal  condition.  Every  patient,  there- 
fore, who  has  once  suffered  from  a  definite  organic  stricture,  should  continue 
for  the  rest  of  his  life  to  pass  a  full-sized  instrument  not  less  often  than 
once  a  month  ;  otherwise,  gradual  contraction  is  almost  certain  to  take  place, 
and  the  whole  treatment  will  have  to  be  commenced  again. 

COMPLICATIONS  AND  RESULTS  OF  STRICTURE. 

Retention  of  Urine  has  already  been  several  times  described  as  arising 
from  different  causes.  Thus,  in  boys,  it  arises  from  the  impaction  of  a  calculus 
in  the  urethra  ;  in  girls  it  is  usually  hysterical ;  in  old  men  it  is  almost 
invariably  the  consequence  of  atony  of  the  bladder  or  enlarged  prostate,  alone 
or  combined.  In  those  of  middle  age,  stricture  of  the  urethra  is  the  cause  in 
the  vast  majority  of  cases.  Retention  of  urine  has  a  tendency  to  occur  in  all 
tight  strictures  from  the  gradual  and  progressive  contraction  of  the  canal.  It 
most  usually,  however,  takes  place  in  consequence  of  a  congestive  and  spasmodic 
condition  being  superadded  to  the  organic  constriction.  It  commonly  happens 
that  a  patient  having  a  moderately  tight  organic  stricture  commits  an  excess, 
or  becomes  exposed  to  cold  and  wet,  and  thus  gets  such  a  congested  condition 
superadded,  that  the  urine  will  not  pass  at  all,  or  only  in  such  small  quantity, 
and  with  so  much  pain  and  straining,  that  the  bladder  cannot  be  completely 
emptied.  In  these  cases  the  retention  always  eventually  becomes  complete  ; 
the  bladder  speedily  fills,  and  rises  above  the  pubes  ;  there  is  much  distress 
and  constitutional  disturbance  ;  and,  if  relief  be  not  afforded,  the  distended 
portion  of  the  urethra  behind  the  stricture  will  ultimately  give  way,  and 
extravasation  of  urine  ensue.  In  these  circumstances  it  becomes  imperatively 
necessary  to  empty  the  patient's  bladder  as  speedily  as  possible. 

The  Treatment  varies  with  the  severity  of  the  symptoms  and  irritability 
of  the  patient.  If  the  retention  have  not  continued  very  long,  and  if  the 
patient  be  not  very  irritable,  an  endeavour  may  be  made  at  once  to  give  relief 
by  passing  a  small  catheter  into  the  bladder.  In  this  the  Surgeon  may  often 
succeed  more  readily  than  might  have  been  expected,  the  stricture  frequently 
yielding  before  an  instrument  more  easily  when  there  is  retention,  than  when 
this  condition  does  not  exist.  Even  if  the  catheter  do  not  enter  the  bladder, 
its  point  or  that  of  a  catgut  bougie  merely  being  introduced  well  into  the 
stricture,  it  will  generally  happen,  as  Brodie  has  pointed  out,  that,  on  the 
withdrawal  of  the  instrument,  the  urine  will  follow  in  a  full  stream  ;  but  if  a 
sufficiently  small  catheter  be  used  (in  many  cases  not  larger  than  No.  \  is 
admissible),  the  instrument  may  usually  be  made  fairly  to  enter  the  bladder. 
If  the  patient  be  very  irritable  it  is  better,  before  attempting  the  introduction 
of  the  instrument,  to  give  him  an  enema  of  a  drachm  of  laudanum  in  about 
two  ounces  of  starch,  and  to  put  him  in  a  warm  hip-bath,  when  perhaj^s 
he  may  pass  water,  but  if  he  does  not  the  introduction  of  the  catheter  may  be 
attempted,  and  will  generally  succeed.  Bhonld  it  still  fail,  the  effect  of  an 
anaesthetic  should  be  tried,  when  it  almost  invariably  may  be  made  to  pass 
without  the  employment  of  any  great  or  dangerous  degree  of  force.  There 
are  no  cases  in  surgery  in  which  anesthesia  is  of  more  value  than  in  these  ; 
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under  its  influence  it  is  seldom,  indeed,  that  the  catheter  will  not  pass.  If  a 
very  small  catheter  only  can  be  introduced,  it  often  happens  that  the  eye  is 
blocked  by  a  clot  of  blood,  and  the  Surgeon  may  think  he  has  not  entered  the 
bladder.  This  difficulty  is  overcome  by  applying  an  aspirator  to  the  catheter, 
which  will  immediately  clear  it  if  it  be  really  in  the  bladder.  It  is  wiser, 
therefore,  always  to  have  that  instrument  at  hand  when  attempting  to  relieve 
a  case  of  retention  of  urine.  After  the  catheter  has  been  passed  into  the 
bladder  it  should  be  left  there,  being  tied  in  by  means  of  tapes  passing  from 
its  rings  under  the  patient's  thighs,  to  a  bandage  that  is  passed  round  his 
waist.  A  free  purge  may  be  administered  on  the  following  day,  and  the 
patient  should  be  confined  to  bed.  The  catheter  will  be  found  to  be  loosened 
at  the  end  of  forty-eight  hours,  when  it  should  be  withdrawn,  and  the  cure  by 
dilatation  proceeded  with  in  the  usual  way. 

There  are  two  conditions  which  in  retention  of  urine  may  eventually  call 
for  operative  interference.  The  first  is  the  necessity  for  very  frequent  intro- 
duction of  the  catheter,  owing  to  an  irritable  state  of  the  bladder.  In  these 
cases,  it  may  eventually  be  thought  safer  to  puncture  the  bladder  and  to 
establish  a  direct  opening  either  through  the  perinteum  or  above  the  pubes, 
rather  than  subject  the  patient  to  the  constant  terror  of  repeated  catheterism, 
which  will  end  by  exhausting  him.  Every  act  of  catheterism  inflicts  a  certain 
shock  to  the  system,  greater  in  some,  less  in  others  ;  and  if  this  have  to  be 
repeated  every  three  or  four  hours,  less  danger  will  probably  result  from  punc- 
ture of  the  bladder  than  from  the  frequent  use  of  the  instrument.  In  these 
cases  the  patient  cannot  allow  it  to  be  tied  in  for  the  same  reason,  that  of 
extreme  irritability,  which  necessitates  its  repeated  introduction. 

The  second  condition  that  calls  for  operation  is  a  different  one,  viz.  the 
necessity  of  relieving  retention  of  urine.  For  if  the  Surgeon  be  unable  to 
introduce  a  catheter  in  the  ordinary  way  through  the  stricture,  relief  must 
be  given  to  the  over-distended  bladder  in  some  other  way,  lest  it  or  the 
urethra  burst,  and  extravasation  of  urine  occur.  The  bladder  may  be  emptied 
in  three  ways :  1.  By  Aspiration  ;  2.  By  making  an  Opening  into  the 
Vrethra  behind  and  through  tlie  Stricture  ;  and,  3.  By  Puncturing  the 
Bladder  above  the  Pubes. 

Forcible  catheterism,  that  is  to  say,  passmg  a  small  metal  instrument  down 
to  the  stricture  and  attempting  to  drive  it  on  by  main  force  into  the  bladder, 
is  an  unsurgical  and  dangerous  procedure,  which  should  under  no  circum- 
stances be  adopted.  Puncture  of  the  bladder  through  the  rectum  is  also  an 
available  method  of  treatment  in  these  cases  which  had  better  be  abandoned. 
It  is  no  doubt  easy  of  performance,  but  it  is  attended  with  obvious  incon- 
veniences and  not  a  few  dangers.  Among  the  latter  may  be  mentioned 
septic  cystitis,  urinary  infiltration,  pelvic  abscess  and  peritonitis.  I  also  had 
a  case  under  my  care  in  isr)9  in  which  a  widespread  emphysematous  condition 
extending  to  the  nates  and  thighs  was  produced  by  the  escape  of  I'ectal  flatus 
into  the  areolar  tissue  after  the  cannula  was  removed.  The  cannula  had 
been  in  position  for  five  days,  and  the  patient  died  on  the  third  day  after  its 
removal. 

1 .  The  use  of  the  Aspirator  is  on  the  whole  the  simplest  and  safest  means 
of  affording  immediate  relief  in  a  case  of  retention  of  urine  due  to  stricture  of 
the  urethra,  in  which  the  Surgeon  altogether  fails  to  pass  an  instrument  into 
the  bladder.     The  perforating  trochar  of  the  aspirator  should  be  passed 
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directly  into  the  bladder  above  the  pubes.  The  operation  is  a  simple  one,  and 
with  a  little  care  is  perfectly  safe.  The  chief  points  are  not  to  thrust  the 
needle  too  deeply,  to  direct  it  well  behind  the  pubes,  and  gently  to  withdraw 
it  before  the  whole  of  the  urine  has  escaped,  so  as  to  prevent  the  emptied 
bladder  from  collapsing  upon  and  being  wounded  by  its  point  (see  p.  757, 
Vol.  II.).  After  relief  has  thus  been  afforded  the  patient  should  be  confined 
to  bed,  and  means  be  taken  to  subdue  the  congestion  and  spasm  which,  com- 
plicating the  organic  stricture,  have  probably  been  largely  instrumental  in 
causing  the  attack  of  retention.  A  morphia  suppository  should  be  intro- 
duced into  the  rectum  and  a  brisk  saline  aperient  given.  After  a  few  hours 
another  attempt  may  be  made  to  pass  a  catheter  ;  if  this  fail  and  the  patient 
be  still  i;nable  to  relieve  himself,  aspiration  may  be  repeated  twice  or  even 
three  times  when  the  bladder  has  refilled. 

It  must  be  clearly  understood  that  aspiration  is  undertaken  merely  with 
the  object  of  affording  temporary  relief  to  the  distended  bladder,  and  thus 
allowing  time  for  further  attempts  at  catheterization.  If  the  latter  still  prove 
unsuccessful,  even  after  aspiration  has  been  performed  three  or  four  times, 
the  case  must  be  treated  as  one  of  impermeable  stricture,  Wheelhouse's 
operation  being  as  a  rule  the  best  method  to  adopt  (p.  1200). 

2.  Tapping  the  Bladder  above  the  Pubes,  in  cases  of  retention  from 
stricture,  is  occasionally  practised.  It  differs  essentially  from  aspiration  in 
this  respect,  that  a  cannula,  or  a  soft  catheter  introduced  through  it,  is  left 
in  the  bladder  for  drainage,  whereas  in  aspiration  the  distension  of  the  bladder 
is  relieved  and  the  needle  at  once  removed.  This  operation,  which  has  been 
discussed  at  p.  W^rl,  is  undoubtedly  easy  of  performance,  and  sufficiently  safe, 
though  not  free  from  the  danger  of  infiltration  of  urine  into  the  tissues 
around  the  puncture,  and  of  the  inconvenience  of  a  fistulous  opening  being 
left.  The  only  advantage  which  this  treatment  presents  is  that  it  is  a  simple 
method  of  giving  perfect  rest  to  the  urethra,  and  thus  allowing  its  condition 
to  become  more  favourable  for  the  passage  of  an  instrument  into  the  bladder. 
As  soon  as  this  can  be  done  the  stricture  is  dilated  or  divided,  and  after  the 
introduction  of  a  full-sized  catheter  joe?-  urethram  the  cannula  above  the  pubes 
is  removed  and  the  opening  allowed  to  close. 

3.  Opening  the  Urethra  behind  the  Stricture. — This  operation  is 
rarely  required  as  an  immediate  treatment  in  cases  of  retention  from  stricture. 
There  is,  however,  one  class  of  cases  in  which  Cock's  operation  should  cer- 
tainly be  performed — those  in  which  retention  is  complicated  by  commencing 
extravasation  of  urine  or  perinseal  abscess.  If  there  be  a  brawny  tender 
swelling  in  the  perinaeum  it  may  almost  certainly  be  concladed  that  suppura- 
tion has  occurred  around  the  urethra  behind  the  stricture  or  that  the 
extravasation  of  a  few  drops  of  urine  has  taken  place.  Under  these  circum- 
stances the  incision  into  the  dilated  urethra  behind  the  stricture  will  not  only 
relieve  the  patient  from  the  distress  and  danger  of  the  retention,  but  will  also 
afford  a  free  exit  for  any  extravasated  matters.  The  mode  of  performing  the 
operation  has  already  been  sufficiently  described  at  p.  1200. 

Extravasation  of  Urine  is  one  of  the  most  dangerous  and  fatal  results  of 
unrelieved  retention.  This  accident  may  occur  in  consequence  of  rupture  of 
the  dilated  portion  of  the  urethra  which  is  immediately  behind  the  stricture.  It 
then  takes  place  suddenly,  the  patient,  while  suffering  from  retention,  feeling 
something  give  way  during  a  violent  effort  at  micturition,  and  at  the  same 
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time  there  is  a  sense  of  some  relief,  as  if  he  were  emptying  the  bladder,  followed 
by  a  hot  and  burning  throbbing  pain  in  the  perinfeum. 

In  other  cases  the  process  is  more  gradual,  and  is  preceded  by  the  formation 
of  an  abscess  in  the  immediate  neighbourhood  of  the  urethra,  most  probably 
commencing  in  one  of  the  lacunte  or  glands  opening  into  it.  The  abscess 
bursts  into  the  urethra,  and  its  cavity  is  subsequently  distended  with  urine  at 
each  act  of  micturition  ;  finally  its  walls  give  way,  and  general  extravasation 
takes  place.  In  some  cases  it  is  probable  that  the  abscess  arises  from 
a  very  limited  extravasation  of  urine  into  the  tissues  in  the  immediate 
neighbourhood  of  the  urethra,  consequent  upon  ulceration  of  the  mucous 
membrane  behind  the  stricture.  In  these  cases  the  signs  of  peringeal 
abscess,  presently  to  be  described,  precede  the  extravasation  often  for 
some  days. 

The  part  of  the  urethra  that  gives  way  is  almost  invariably  the  membranous 
portion  of  the  canal,  just  between  the  layers  of  the  triangular  ligament,  where 
it  is  weak,  being  least  supported  by  surrounding  structures,  and  usually  most 
dilated  and  attenuated  by  the  pressure  to  which  it  has  been  subjected.  The 
extravasated  urine  afterwards  finds  its  way  through  the  inferior  layer  of  the 
triangular  ligament,  where  it  is  perforated  by  the  urethra,  and  so  beneath 
the  deep  layer  of  the  superficial  fascia  of  the  perinseum,  by  which  its  course 
is  afterwards  directed.  The  fascia  is  firmly  attached  across  the  perinseum 
to  the  free  border  of  the  triangular  ligament  and,  along  each  side,  to  the 
rami  of  the  ischium  and  pubes,  as  far  upwards  as  the  pubic  spine,  from  which 
point  its  attachments  are  continued  outwards  along  Poupart's  ligament  to 
the  crest  of  the  ilium.  The  extravasated  urine,  therefore,  uniformly  takes  a 
course  forward  into  the  perinseum  and  scrotum,  and  upwards  upon  the  external 
organs  of  generation,  the  groins,  and  the  anterior  abdominal  wall ;  so  that  it 
ascends  contrary  to  gravity  rather  than  soaks  back  into  the  more  dependent 
parts  of  the  body,  as  it  would  do,  were  it  not  for  the  particular  connexions  of 
the  fascia  that  have  just  been  alluded  to.  I  have,  however,  known  the  super- 
ficial fascia  to  give  way,  and  the  urine,  then  gravitating  backward,  to  give  rise 
to  extensive  sloughing  in  the  ischio-rectal  fossfe  and  about  the  nates,  denuding 
the  rectum. 

The  Iiocal  Effects  of  Extravasated  Urine  that  has  become  acrid,  de- 
composed, and  concentrated  by  long  retention,  are  most  deleterious  upon  the 
tissues  with  which  it  comes  into  contact.  It  acts  as  a  most  intense  irritant  on  all 
that  it  touches.  The  vitality  of  whatever  portion  of  areolar  tissue  it  infiltrates 
is  quickly  desti'oyed;  the  tissue  becoming  converted  into  a  kind  of  putrid  stringy 
slough,  intermixed  with  and  soddened  by  a  quantity  of  fetid  dark-coloured 
acrid  pus  and  urine.  The  ravages  of  extravasated  urine  are  often  extensive  ; 
the  urethra  giving  way  suddenly  behind  the  stricture,  the  fluid  is  driven  with 
all  the  force  of  the  over-distended  bladder  into  the  perinajum,  and  thence 
rapidly  finds  its  way  through  the  scrotum  upwards.  Rapid  swelling  and  in- 
filtration, partly  urinous,  partly  inflammatory,  take  place  in  the  scrotum  and 
penis  ;  these  parts  become  enormously  distended,  red,  and  cedematous.  The 
skin  is  speedily  affected,  becoming  of  a  dusky- red  or  purple  colour,  and  then 
falling  into  a  state  of  gangrene,  sometimes  with  emphysema.  In  this  way  the 
testes  may  become  denuded  and  the  cords  exposed.  It  is  remarkable,  however, 
if  the  patient  survive  these  destructive  efifects,  with  what  rapidity  repair  goes 
on  in  this  region.    It  is  seldom  that  infiltration  extends  higher  than  the 
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groins,  or  the  anterior  portion  of  the  abdominal  wall  ;  but  it  may  reach  the 
costal  cartilages  before  proving  fatal. 

The  Constitutional  Disturbance  is  always  very  great.  At  first  there 
is  high  fever,  with  a  rapid  full  pulse  ;  but  the  symptoms  speedily  assume 
the  form  met  with  in  acute  septic  poisoning.  The  tongue  becomes  brown 
and  dry  ;  there  may  be  vomiting  ;  the  pulse  becomes  small  and  very  rapid  ; 
muttering  delirium  sets  in,  ending  in  insensibility,  and  death  quickly  follows. 

The  Treatment  must  be  active  and  immediate,  and  consists  in  making  a  free 
exit  for  the  urine  infiltrating  the  tissues,  and  preventing  further  extravasation 
by  establishing  free  drainage  of  the  bladder.  As  soon  as  any  pain  and  throb- 
bing, with  diffused  swelling,  occur  in  the  perineum,  with  redness  and  oedema 
of  the  scrotum,  a  deep  median  incision  should  be  made  so  as,  if  possible,  to 
open  the  dilated  urethra  behind  the  stricture.  The  patient  having  been  placed 
in  the  position  for  lithotomy,  the  Surgeon  should  introduce  his  left  index- 
finger  into  the  rectum,  so  that  the  gut  may  not  be  wounded,  and  then  pushing 
a  long  sharp-pointed  bistoury  deeply  in  the  raphe  of  the  perinseum,  cut  upward 
to  a  sufficient  extent  into  the  extravasation,  and  in  the  direction  of  the  urethra. 
A  catheter  should  then,  if  possible,  be  introduced,  secured  in  the  bladder,  and 
left  unplugged,  with  an  india-rubber  tube  attached  ;  in  this  way  no  further 
extravasation  can  occur,  an  outlet  will  be  afforded  to  matters  already  effused, 
and  the  urine  will  escape  by  the  aperture  thus  made.  Should  the  case  not  be 
seen  until  extravasation  has  spread  widely,  a  free  incision  should  be  made  not 
only  into  the  perinasum,  extending  into  the  urethra,  but  also  into  the  scrotum 
on  each  side  of  the  septum,  into  the  penis,  and  wherever  else  swelling  is 
observed.  The  sole  chance  of  safety  for  the  patient  is  in  making  these  free 
incisions,  through  which  the  parts  may,  to  a  certain  extent,  empty  themselves. 
However  extensive  the  infiltration  and  serious  the  mischief  may  be,  we  need 
not  despair  of  the  patient  if  a  free  outlet  can  be  obtained  for  the  acrid  and 
putrescent  urine  ;  and  in  order  to  secure  this,  the  infiltration  must  be  followed 
by  incisions  as  high  as  it  extends.  The  parts  must  be  covered  with  some  warm 
and  moist  antiseptic  dressing,  the  best  being  boric  acid  lint  moistened  with 
warm  boric  acid  lotion,  and  at  the  same  time  they  should  be  well  dusted  with 
iodoform.  If  this  be  not  at  hand  the  surface  may  be  greased  with  carbohc  oil 
(1  in  10),  or  terebene  and  oil  and  fomentations  made  of  oakum  wrung  out  of 
boiling  water  may  be  applied.  These  applications  are  cleaner  than  poultices, 
and  should  always  be  preferred.  The  patient  will  often  experience  great  relief 
from  frequent  hot  hip-baths,  Condy's  fluid  or  boric  acid  being  added  to  the 
water.  In  this  way  the  parts  can  be  most  thoroughly  cleaned  without  pain  to 
the  patient. 

If  the  patient  survive  the  immediate  impression  upon  the  system  produced 
by  the  gangrene  and  the  urinary  infiltration,  he  must  be  prepared  to  go 
through  a  severe  trial  to  his  constitutional  powers,  in  the  separation  of  the 
sloughs,  the  profuse  discharge,  and  other  sources  of  irritation  that  are  set  up. 
During  this  period  he  will  require  abundant  support — the  brandy-and-egg 
mixture,  ammonia  and  bark,  with  any  nourishment  that  he  can  take  ;  and 
much  attention  should  be  paid  to  the  removal  of  the  sloughs,  to  providing  a 
ready  outlet  for  discharges,  and  to  keeping  the  patient  as  clean  and  as  free 
from  all  local  irritation  as  possible. 

As  soon  as  possible  the  stricture  must  be  dealt  with  by  one  of  the  means 
already  described,  and  thus  the  fistula  in  the  perinfeum  allowed  to  heal. 
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Perinseal  Abscess. — By  perinfeal  abscess  is  meant  a  collection  of  pus  in 
the  perinEeum  situated  under  the  deep  layer  of  the  superficial  fascia  of  this 
region.  It  is  the  confinement  of  the  pus  by  the  fascia  which  gives  these 
abscesses  their  special  character.  Owing  to  the  attachments  of  the  deep  fascia 
which  have  just  been  described,  the  pus  formed  in  connexion  with  the  urethra 
is  shut  off  from  the  ischio-rectal  fossa,  just  as  extravasated  urine  is.  If  the 
abscess  be  left  unrelieved,  it  may  burrow  widely  around  the  bulb  and  along 
the  urethra  before  it  reaches  the  surface  by  perforating  the  fascia.  It  is  very 
important,  therefore,  that  such  abscesses  should  be  opened  early. 

The  chief  forms  of  perinteal  abscess  met  with  are  the  following  : — 

1.  Abscesses  arising  from  Suppuration  in  a  Lacuna  or  Follicular 
Gland. — These  have  already  been  described  as  an  occasional  complication  of 
gonorrhoea.  They  are  met  with  also  in  stricture.  They  may  point  slowly 
towards  the  surface,  without  actually  communicating  with  the  urethral  canal. 
In  other  cases  they  open  into  the  urethra,  and  then  run  the  same  course 
as  abscesses  commencing  from  the  canal. 

2.  Abscesses  commencing  from  Ulceration  in  the  Urethra  behind 
a  Stricture. — These  arise  in  the  dilated  pouch  behind  a  tight  stricture.  As 
before  stated,  the  mucous  membrane  at  this  part  is  thickened  and  opaque,  and 
often  pigmented,  showing  evidence  of  chronic  inflammation.  The  openings 
of  the  ducts  are  dilated,  sometimes  giving  the  whole  surface  a  reticulated  ap- 
pearance. The  ulceration  commences  in  one  of  the  hollows  thus  formed.  The 
inflammatory  consolidation  of  the  surrounding  tissues  prevents  general  extra- 
vasation ;  but  the  pressure  during  micturition  and  the  constant  presence  of 
retained  urine  causes  gradual  extension  of  the  cavity  till  a  distinct  abscess  is 
formed  discharging  imperfectly  into  the  urethra.  Such  an  abscess  slowly 
extends  till  it  reaches  the  surface.  It  then  bursts,  its  cavity  contracts  to  a 
narrow  channel,  and  thus  a  urinary  fistula  is  formed.  At  any  period  before  it 
bursts  superficially,  its  wall  may  be  ruptured  during  a  violent  effort  at  mictu- 
rition, and  diffuse  extravasation  of  urine  may  result. 

3.  Abscesses  from  Injuries  by  Instruments. — These  occasionally  arise 
from  false  passages  made  with  a  catheter  or  bougie ;  they  may  also  follow  for- 
cible dilatation  or  internal  urethrotomy.  More  rarely  they  result  from  inflam- 
mation and  ulceration  of  the  mucous  membrane  around  an  instrument  tied 
into  a  tight  stricture.  These  abscesses  usually  form  rapidly.  If  resulting 
from  a  false  passage  behind  a  tight  stricture,  they  may  lead  to  extravasation 
of  urine  ;  but  under  other  circumstances,  as  there  is  a  free  passage  through 
the  urethra,  this  is  not  likely  to  occur.  If  the  injury  is  in  the  bulbous  or 
spongy  portion,  the  pus  may  burrow  forwards  along  the  urethra  under  the 
accelerator  urinte,  and  appear  at  the  root  of  the  penis  in  fi'ont  of  the  scrotum. 

4.  Suppuration  of  Cowper's  Gland  is  an  occasional  cause  of  a  perinfeal 
abscess.  It  may  occur  from  the  irritation  of  a  stricture,  but  far  more  com- 
monly it  is  met  with  during  the  acute  stage  of  gonorrhoea.  The  gland  can  at 
lirst  be  felt  as  a  tender  knot  on  one  side  of  the  middle  line  near  the  bulb. 
This  gradually  increases  and  becomes  more  tender,  and  at  last  fluctuation  is 
felt.  This  form  of  abscess  can  be  recognized,  if  seen  early,  by  its  situation,  and 
by  the  fact  that  it  is  distinctly  on  one  side  of  the  middle  line.  At  a  later 
period  it  may  burrow  widely  round  the  bulb  and  in  the  periuseum,  so  that 
its  exact  origin  cannot  be  determined.  It  usually  causes  some  difficulty  in 
micturition. 
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5.  Prostatic  Abscesses  may,  as  before  stated  (p.  1138),  occasionally 
point  in  the  perinseum. 

It  will  be  seen  that  there  are  two  distinct  classes  of  perinEeal  abscesses  : 
those  that  communicate  with  the  urethra,  and  those  that  do  not.  The  former 
usually  end  in  urinary  fistula. 

The  Characters  of  a  Ferinseal  Abscess  are  those  of  a  hard,  rounded, 
elongated  or  oviform  mass,  situated  in  front  of  the  anus,  extending  along  the 
urethra,  or  perhaps  occupying  to  some  extent  one  side  of  the  perinaeum. 
Fluctuation  is  not  to  be  felt  so  long  as  the  pus  is  bound  down  by  the  superficial 
fascia  ;  when  it  bursts  beypnd  its  limits,  then  that  sign  may  be  met  with. 
But  so  long  as  it  is  under  the  fascia  the  abscess  will  be  found  to  be  surrounded 
by  so  dense  a  mass  of  indurated  tissue,  and  so  tightly  bound  down,  that 
fluctuation,  or  even  elasticity,  is  not  appreciable  by  the  most  practised  finger. 

Treatment. — The  use  of  local  sedatives,  fomentations,  and  poultices  is  of 
no  avail  in  these  cases.  When  once  pus  has  formed  in  this  situation  it  must 
be  freely  evacuated.  No  good  can  possibly  come  of  delay,  and  every  possible 
harm  may  result  from  the  infiltration  of  pus  among  the  important  tissues  of 
this  region.  The  Surgeon  must  not  wait  for  fluctuation,  but  when  once  the 
hard  mass  has  fully  formed  must  make  a  free  incision  into  it.  For  this  purpose 
he  must  keep  in  the  mesial  line,  or  as  close  to  it  as  possible  ;  for  in  all  periuaeal 
incisions  "  medio  tutissmms "  must  be  his  motto. 

Urinary  Fistulse  commonly  form  in  the  perinfeum  and  scrotum,  as  the 
result  of  abscess  in  these  regions  communicating  with  the  urethra  ;  occa- 
sionally, however,  they  are  met  with  in  other  situations,  as  in  the  groin,  the 
anterior  abdominal  wall,  or  the  inside  of  the  thigh.  They  usually  communi- 
cate with  the  membranous  portion  of  the  urethra,  but  occasionally  occur 
anterior  to  this.  In  number  they  vary  considerably  ;  when  occurring  in  the 
scrotal  and  penile  portions  of  the  urethra,  they  are  usually  single  ;  but  when 
in  the  perinaeum,  they  are  often  rather  numerous,  several  apertures  being 
occasionally  met  with  about  the  perinjeum,  scrotum,  and  nates.  In  one  case 
Civiale  found  as  many  as  fifty-two.  Their  size  also  differs  considerably  ;  some 
admitting  only  the  finest  probe,  while  others  are  large  cloacas.  In  a  case 
under  my  care,  the  patient  had  a  tunnel  of  this  kind  in  the  groin  that  would 
readily  admit  three  fingers.  They  are  usually  tortuous,  elongated,  and 
narrow  ;  sometimes  constricted  externally  and  more  widely  dilated  behind. 
The  surrounding  parts  are  greatly  condensed  ;  the  whole  of  the  scrotum  and 
penis  is  enormously  enlarged,  indurated,  and  almost  cartilaginous  in  structure. 
The  urine  may  escape  almost  entirely  through  the  fistulse,  scarcely  any  being 
discharged  through  the  urethral  orifice  ;  or  there  may  be  but  a  slight  exuda- 
tion from  the  fistulous  openings. 

The  Treatment  of  Urinary  Fistula  varies  according  as  it  is  complicated 
with  stricture,  and  as  it  is  situated  in  the  anterior  or  the  posterior  part  of  the 
canal. 

If  there  be  a  stricture,  this,  as  the  cause  of  the  fistula,  must  be  treated 
either  by  dilatation  or  by  the  perinEeal  section.  If  the  stricture  be  not  very 
tight  and  hard,  dilatation  commonly  succeeds  ;  the  instrument  being  intro- 
duced every  second  or  third  day,  until  the  urethra  is  dilated  to  its  normal 
size,  when  the  fistulous  tracks  will  in  most  cases  close.  In  some  instances, 
however,  the  frequent  introduction  and  withdrawal  of  the  catheter  is  a 
source  of  irritation,  and  then  it  had  better  be  left  in.    When  this  practice  is 
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adopted,  a  moderate-sized  elastic  catheter  should  be  used.  If  this  be  too  small, 
the  urine  will  flow  between  it  and  the  sides  of  the  urethra,  and  thus  escape 
through  the  fistulte  ;  if  too  large,  it  stretches  the  urethral  orifice  of  the  fistula 
injuriously. 

If  the  stricture  be  very  tough  and  irritable,  the  better  plan  is  to  perform 
urethrotomy  at  once.  In  the  majority  of  instances,  internal  urethrotomy 
appears  to  me  to  be  the  safest  and  simplest  procedure,  and  I  have  very  advan- 
tageously practised  it  in  such  cases.  But  if  the  fistute  be  very  numerous,  so 
as  to  riddle  the  perin?eum  and  scrotum  in  all  directions,  the  better  plan  is  to 
perform  perineal  section.  In  this  way  we  not  only  divide  the  stricture,  and 
thus  at  once  remove  all  obstruction,  but  give  a  free  exit  to  the  urine,  which, 
instead  of  escaping  by  narrow  and  sinuous  passages,  finds  its  way  out  readily 
through  the  new  aperture  that  has  been  made,  and  this  will  eventually  granu- 
late and  heal  by  the  second  intention. 

The  fistulae,  especially  if  small  and  recent,  will  sometimes  heal  kindly 
eaough  after  the  removal  of  the  obstruction  ;  but  if  extensive,  old,  and  carti- 
laginous, they  are  of  course  little  disposed  to  repair  ;  and  although  the  cause 
that  in  the  first  instance  gave  rise  to  them  may  be  removed,  yet  they  consti- 
tute an  independent  affection  which  requires  special  treatment. 

The  special  treatment  for  urinary  fistula  must  vary  according  to  the  size  of 
the  track,  but  more  particularly  with  regard  to  the  part  of  the  urethra  with 
wiiich  it  communicates — whether  it  be  a  Perinaal,  a  Scrotal,  or  a  PeiriJe  fistula. 
But  in  all  cases,  and  wherever  it  be  situated,  there  is  one  most  important 
point  to  be  attended  to,  viz.  never  to  let  the  fistula  be  disturbed  or  irritated 
by  the  passage  of  urine  over  or  through  it,  or  it  will  never  heal.  Hence  the 
urine  must  always  be  drawn  off"  with  the  catheter,  which  the  patient  should  be 
taught  to  pass  for  himself. 

If  the  fistula  be  Ferbuval,  and  of  small  size,  a  probe  coated  with  melted 
nitrate  of  silver,  or  a  wire  made  red-hot  in  the  ordinary  way,  or  by  the 
galvanic  current,  and  passed  down  it  occasionally,  may  cause  its  contraction. 
If  the  fistula  be  single  and  large,  its  edges  should  be  freely  rubbed  with 
nitrate  of  silver,  or  deeply  pared  and  brought  together  by  sutures,  after  which 
the  urine  should  be  drawn  ofi",  whenever  required,  by  a  catheter.  If  the 
fistulas  be  large  and  numerous,  it  will  be  better  to  pass  a  grooved  director 
down  the  principal  ones,  and  slit  them  up  so  as  to  throw  the  several  sinuses 
into  one. 

When  the  fistula  is  Scrotal,  it  often  requires  to  be  laid  open,  and  to  be  made 
to  granulate  from  the  bottom,  when  it  may  be  found  to  communicate  with  a 
large  sloughy  and  ill-conditioned  cavity  in  this  situation. 

When  Penile,  the  fistula  is  usually  much  more  troublesome  to  heal  ;  its 
edges  are  thin,  and  the  track  is  short  and  shallow.  Urethroplasty  may  in 
such  cases  be  practised  with  advantage.  Operations  of  this  kind  require  for 
their  success  very  careful  management  and  minute  attention  to  detail  ;  they 
very  commonly  fail  in  consequence  of  a  small  quantity  of  urine  or  of  mucus 
escaping  through  the  wound,  and  thus  interfering  with  union  of  its  lips. 

In  order  to  prevent  this  accident,  which  is  fatal  to  the  success  of  the 
operation,  the  urine  must  be  drawn  off  with  a  catheter  every  third  or  fourth 
hour.  Should  this,  however,  not  be  practicable,  a  full-sized  gum-catheter 
should  be  tied  into  the  bladder,  and  the  urine  drained  away  through  an  india- 
rubber  tube  attached  to  it. 
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Urethroplastic  operations  may  be  varied  according  to  the  seat  and  extent  of 
the  fistulous  opening.  If  the  fistula  be  in  the  -perinmum,  the  parts  around 
being  thickened  and  indurated,  its  closure  may  often  be  induced  by  freely  and 
deeply  paring  the  edges,  and  then  bringing  them  together  with  deep  silver 
wire  sutures. 

When  the  fistula  is  scrotal,  the  edges  should  be  freely  pared,  and  the  parts 
around  widely  dissected  up  so  as  to  form  large  and  thick  flaps  of  cellulo-cuta- 
neous  tissue,  which  may  be  brought  and  held  together  by  metallic  sutures. 
In  this  way,  if  union  be  not  obtained  throughout  the  whole  length  of  the 
fistula,  it  may  be  to  a  partial  extent  ;  and,  after  a  time,  a  second  or  a  third 
operation  will  complete  the  cure. 

When  the  fistula  is  penile,  the  difficulties  in  effecting  closure  become 
immensely  increased.  This  is  owing  to  the  thinness  of  the  integumental 
structures  and  the  absence  of  subcutaneous  areolar  tissue  in  this  region,  so 


that  there  is  not  sufficient  thickness  of  the  parts  for  ready  plastic  union.  In 
these  cases,  the  Surgeon  has  a  choice  of  four  operations  : — 

1.  Nelaton  has  recommended  the  following  procedure  :  The  edges  of  the 
fistula  having  been  pared,  the  skin  around,  to  the  extent  of  about  an  inch, 
should  be  dissected  up  subcutaueously  through  an  opening  made  below  the 
fistula,  the  edges  of  which  must  then  be  brought  together  by  a  few  points 
of  suture.  The  displacement  of  the  skin  covers  in  the  aperture  in  the 
urethra  and  causes  granulations  to  spring  up,  by  which  the  fistula  is  closed 
(Fig.  927). 

2.  The  edges  of  the  fistula  having  been  pared  and  the  skin  separated 
widely,  lateral  incisions  may  be  made  so  as  to  take  olf  all  tension,  and  a  strip 
of  india-rubber  may  then  be  passed  underneath  the  flaps  of  skin,  in  order  to 
prevent  contact  with  urine  from  disturbing  the  adhesions  (Fig.  928). 

3.  Ricord,  recognizing  the  fact  that  the  occasional  intrusion  of  a  drop  of 


Fig.  927.— Urethroplasty. 
Nelaton's  Operation  :  First  MethoJ. 


Fig.  02S.— Uretliroplasty. 
Nelaton's  Operation :  Second  Method. 
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urine  betwceu  the  freshened  edges  of  the  intep:uments  bronghb  together  to 
close  the  fistula  is  the  most  common  cause  of  failure  of  union,  recommended 
that,  in  those  cases  in  which  a  peringeal  or  a  scrotal  fistula  happens  to  co-exist 
with  a  penile  one,  a  catheter  should  be  passed  through  the  former  into  the 
bladder  and  left  there  during  the  whole  of  the  operative  procedures  that  are 
adopted  for  the  closure  of  the  penile  fistula.  Should  no  fistula  exist  iu  the 
perina3um,  he  proposed  to  puncture  the  bladder,  and  to  keep  it  emptied 
in  this  way  until  the  penile  fistula  has  been  closed  by  one  of  the  preceding 
operations,  and  then  to  allow  the  opening  to  close  spontaneously  ;  or,  if  it 
were  situated  in  the  perinfeuni,  to  adopt  surgical  means  for  its  occlusion. 

4.  Le  Gros  Clark  successfully  practised  the  following  operation  :  Having 
pared  the  edges  of  the  fistula,  he  made  a  transverse  cut  through  the  integu- 
ments of  the  penis,  about  an  inch  in  length,  above  and  below  it.  He  then 
dissected  up  the  flaps  of  skin  so  bounded,  and  brought  them  together  by 
means  of  clamps  or  the  quilled  suture.  By  this  operation  a  wide  raw  surface 
from  each  side  is  brought  into  contact,  instead  of  a  mere  raw  edge  of  cut 


integument,  and  there  is  consequently  a  greater  chance  of  successful  union 
resulting  (Figs.  929,  930). 

In  all  operations  of  this  kind  union  will  be  promoted  by  keeping  the  part 
constantly  bathed  with  a  concentrated  cold  solution  of  boric  acid.  In  this 
way  decomposition  of  any  mucus  or  urine  that  may  accidentally  find  its  way 
to  the  wound  is  prevented,  and  at  the  same  time  the  lotion  is  so  unirritating 
that  it  does  not  interfere  with  union.  The  lotion  is  best  applied  by  means  of 
a  piece  of  boric  acid  lint,  which  must  be  frequently  wetted  and  changed.  If 
the  urine  can  be  efficiently  kept  from  the  wound,  a  dry  dressing  of  iodoform 
or  salicylic  wool  will  be  found  the  best. 

Stricture  of  the  Female  Urethra  is  rare.  When  it  occurs,  it  is  usually 
uear  the  external  orifice,  and  is  most  commonly  the  result  of  gonorrhoea,  injury 
during  labour,  or  syphilis.  The  symptoms  are  the  ordinary  ones  of  irritability 
of  the  bladder,  frequent  desire  to  micturate,  and  some  difficulty  or  delay  in 
doing  so. 

The  Treatment  consists  in  the  dilatation  of  the  orifice  by  means  of  Hegar's 
dilators. 


Fig.  020.— Urethroplasty. 
(!lark's  Operation  :  First  Stage. 


Fig.  030.— Uretliroplasty. 
Clarlc's  Operatifin  :  Second  Stage. 
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URINAEY    VAGINAL  FISTULA. 

Fistulous  communications  between  the  urinary  passages  and  tlie  vagina 
commonly  arise  from  sloughing  produced  by  long-continued  pressure  upon  the 
anterior  vaginal  wall  during  labour.  They  may  also  occur  from  malignant 
disease. 

Varieties. — Urinary  vaginal  fistute  are  mainly  of  two  kinds  :  Vesico- 
vaginal and  Urethro-Vaginal. 

Vesico-vaginal  fistulas  are  the  more  common  ;  they  are  usually  situated 
high  up  in  the  vagina,  communicating  with  the  base  of  the  bladder.  They 
may  be  very  minute  or  may  form  a  large  gaping  orifice. 

Urethro-vaginal  fistulae,  occurring  between  the  urethra  and  the  vagina,  are 
usually  of  small  size,  and  linear. 

Results. — The  existence  of  a  urinary  fistula  is  always  a  source  of  the 
greatest  discomfort  to  the  patient.  The  dribbling  of  urine,  usually  continuous 
but  occasionally  intermittent,  when  the  opening  is  near  the  fundus  of  the 
bladder,  gives  rise  to  irritation  and  excoriation  about  the  external  parts,  and 
causes  a  penetrating  ammoniacal  odour  to  hang  about  the  patient.  The 
precise  seat  and  extent  of  the  opening  can  be  determined  in  the  case  of  large 
listulae  by  digital  examination,  combined  with  the  passage  of  a  sound  into,  the 
bladder.  In  the  case  of  small  perforations  or  those  high  up,  careful  examina- 
tion should  be  made  with  Sims's  duck-bill  speculum  and  retractors,  the  patient, 
being  placed  in  the  semiprone  or  genu-pectoral  position.  It  is  often  useful  to 
draw  down  and  fix  the  cervix  during  the  examination.  In  doubtful  cases  the 
injection  of  milk  into  the  bladder  will  determine  the  presence  or  absence  of  a 
fistula. 

Treatment. — When  the  fistula  is  recent,  very  small,  and  especially  if 
urethro-vaginal,  it  may  be  closed  in  a  few  cases  by  touching  it  with  the 


FiL's.  931  and  932.— Knives  for  Paring  the  Edges  in  Vesico-Vaginal  Fistula. 


galvano-cautery.  When  it  is  large,  however,  its  cure  can  be  accomplished  only 
by  paring  the  edges  and  bringing  them  together  with  sutures.  Before  the 
operation  the  bowels  should  be  freely  opened  by  castor-oil  and  by  an  enema. 
It  is  of  the  greatest  importance  that  the  field  of  operation  should  be  properly 
exposed  and  well  illuminated,  and  for  this  purpose  preliminary  dilatation  of 
the  vagina  is  often  required.  A  large  but  short  Fergusson  speculum  is  a 
useful  addition  to  the  duck-bill  specula  and  retractors  usually  employed.  The 
patient  may  be  placed  in  the  dorsal,  lateral  prone,  or  genu-pectoral  position, 
whichever  is  the  most  convenient.  The  edges  of  the  aperture  are  now  to  be 
freely  pared.  This  is  best  done  by  seizing  them  with  a  hook-forceps  or  a  double 
hook,  and  dissecting  off  the  vaginal  mucous  membrane  to  the  extent  of  about 
a  quarter  of  an  inch  all  round,  by  means  of  a  fine  small  scalpel  or  angularly 
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set  knife  (Figs.  931  and  932).  Care  should  be  taken  that  the  angles  are  well 
freed  from  cicatricial  tissue,  and  that  the  vesical  mucous  membrane  be  not 
wounded.  When  the  fistula  is  near  the  cervix  it  may  be  advantageous  to 
incise  the  anterior  lip  or  even  to  excise  a  wedge-shaped  portion,  so  as  to  give 
free  access  to  the  fistulous  opening.  After  the  edges  have  been  freely  pared 
they  are  to  be  brought  together  with  silver-wire  sutures,  passed  by  means  of  a 
hollow  needle  (Fig.  933),  or  by  fine  flat  Hagedorn's  needles.  Silver  wire  or 
fine  and  strong  silk  is  the  best  material  for  the  sutures.  The  needle  should 
be  introduced  about  ;\  to  h  an  inch  from  the  freshened  edge,  and  brought  out 


Fig.  933.— Hollow  Suture  Needle. 


through, the  corresponding  point  on  the  opposite  side  without  transfixing  the 
vesical  mucous  membrane.  Between  the  deep  sutures  superficial  ones  should 
be  placed  so  as  accurately  to  approximate  the  surfaces  :  it  is  best  to  tighten 
the  superficial  sutures  first  and  then  the  deep  ones.  Whenever  possible  the 
■edges  of  the  fistula  should  be  brought  together  transversely  to  the  long  axis  of 
the  vagina.  Trendelenburg  and  others  have  sutured  vesico-vaginal  fistute 
through  a  suprapubic  opening  into  the  bladder,  but  it  is  probable  that  this 
method  will  only  be  required  in  very  few  and  exceptional  cases. 

After-treatment. — The  vagina  after  the  operation  is  washed  out  with  1  in 
20n(i  perchloride  lotion,  and  iodoform  dusted 
in  the  wound.  Iodoform  gauze  is  then  lightly 
packed  into  the  vagina,  to  be  removed  together 
with  the  stitches  about  the  eighth  day. 

Sims's  retention  catheter  (Fig.  931)  may  be 
introduced  into  the  bladder  for  the  first  48 
hours  ;  after  this  a  catheter  must  be  passed 
every  four  hours  ;  catheterization  should  be  continued  until  two  to  three  days 
after  the  stitches  have  been  removed.  The  bowels  should  be  kept  closed  for 
the  first  three  days  ;  after  this  they  may  be  opened  with  castor-oil  and  kept 
open  every  day  with  medicine  if  necessary. 
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Polypi  of  the  male  urethra  are  rare,  if  we  exclude  the  small  polypoid  masses 
of  granulation  tissue  which  are  sometimes  detected  with  the  endoscope  in 
cases  of  chronic  gleet  (p.  1159).  A  small  granular  florid  mass  is  sometimes 
met  with  just  within  the  orifice  of  the  canal.  It  should  be  snipped  ofiF  with  a 
fine  pair  of  curved  scissors. 
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Bryant  has  recorded  a  case  in  which  he  removed  a  myomatous  polypus  as 
large  as  a  haricot  bean  from  the  floor  of  the  prostatic  urethra,  through  a 
perinseal  incision.  The  patient,  sixty-three  years  of  age,  had  sulfered  from 
increasingly  severe  attacks  of  hsematuria  for  six  years,  with  increased  fre- 
quency of  micturition.  The  prostate,  which  was  greatly  enlarged,  decreased 
after  the  operation,  and  the  symptoms  were  cured. 

The  Vascular  Caruncle  of  the  female  urethra  is  met  with  as  a  small 
bright-red  pedunculated  or  sessile  tumour,  situated  most  commonly  at  the 
lower  margin  of  the  urethral  orifice.  These  tumours  grow  slowly  and  seldom 
attain  a  size  larger  than  that  of  a  raspberry.  They  bleed  freely  when  touched, 
and  give  rise  to  very  marked  symptoms,  of  which  the  most  important  are 
bleeding,  painful  micturition,  and  pain  during  coitus. 

Thus  the  symptoms  may  closely  resemble  those  of  stone,  so  that  patients 
labouring  under  this  affection  are  often  sounded  on  the  supposition  of  the 
existence  of  a  calculus. 

In  structure  the  vascular  caruncle  resembles  that  of  erectile  tissue,  and  the 
surface  is  papillary  and  covered  with  stratified  epithelium.  The  mode  of 
origin  of  these  tumours  is  somewhat  doubtful.  Pozzi  suggests  that  they  arise 
from  the  extension  of  the  hymen,  which  as  he  has  shown,  forms  a  ring  around 
the  urethral  orifice,  and  sometimes  remains  as  a  small  tongue  at  its  lower 
margin.  Prolapse  of  the  mucous  membrane  of  the  urethra  may  give  rise  to  a 
very  similar  appearance. 

The  Treatment  consists  in  snipping  off  the  little  vascular  growth  with 
scissors  and  destroying  the  base  with  the  fine  point  of  a  Paquelin's  cautery. 
If  the  tumour  be  small  and  pedunculated  this  may  be  done  under  the 
influence  of  cocaine. 

Primary  Squamous  Carcinoma  of  the  male  urethra  is  extremely  rare. 
Writing  in  18'J0,  Marcus  Beck  was  able  to  collect  only  ten  cases  in  addition 
to  one  recorded  by  himself ;  and  in  only  five  of  the  cases  was  the  nature  of  the 
disease  confirmed  by  microscopic  examination.  From  a  consideration  of  these 
cases  Beck  gives  the  following  description  of  the  disease  :  "  Primary  cancer  of 
the  urethra  occurs  in  men  over  fifty,  Avho  have  most  commonly  suffered  from 
some  previous  disease  of  the  canal,  usually  gonorrhceal  stricture.  The  most 
prominent  symptom  is  the  gradual  formation  of  a  hard  lobulated  mass  round 
the  urethra.  Micturition  becomes  increasingly  difficult,  and  is  almost  always 
very  painful,  far  more  so  than  in  simple  stricture.  Haemorrhage,  especially 
before  and  after  micturition,  seems  to  be  a  common  symptom.  As  the  growth 
extends  the  corpora  cavernosa  and  their  crura  become  implicated,  and  the 
disease  advances  past  the  scrotum  into  the  penile  portion  of  the  urethra.  The 
glands  in  the  groin  enlarge,  and  the  patient  becomes  cachectic  in  appearance. 
The  passage  of  instruments  is  from  the  beginning  difficult,  and  is  always 
followed  by  bleeding.  The  next  stage  of  the  disease  is  the  formation  of  a  foul 
cavity  containing  blood-stained  purulent  fluid  in  connexion  with  the  urethra. 
The  discharge  from  this  may  be  recognized  escaping  from  the  urethra.  As 
the  cavity  enlarges  a  perineal  abscess  forms,  which  reaches  the  surface,  bursts, 
and  leaves  a  flstula.  The  carcinomatous  growth  then  extends  to  the  skin  and 
superficial  structure  along  the  line  of  the  fistula."  In  Beck's  case  at  University 
College  Hospital  the  perinceal  tumour  was  thought  to  be  an  inflammatory  mass 
around  a  small  urethral  abscess  behind  a  stricture.  With  the  endoscope  a 
tight  stricture  was  seen,  and  on  only  one  occasion  was  a  filiform  bougie  passed 
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into  the  bladder.  The  nature  of  the  disease  was  detected  when  perinseal 
section  was  performed  ;  a  ragged  cavity  being  opened  the  dense  tissue  around 
which  presented  the  typical  naked  eye  and  microscopic  characters  of  squamous 
carcinoma.  The  patient  left  the  hospital  at  his  own  wish  three  months  later 
and  was  not  heard  of  again.  In  Mikulicz's  case  the  disease  was  removed 
together  with  the  whole  penis  and  its  crura,  but  recurrence  occurred  in  four 
months. 
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DISEASES   OF   THE  PENIS. 

Complete  Arrest  of  the  Development  of  the  Male  Sexual  Organs 

is  of  very  rare  occurrence.  I  have  seen  only  one  instance  of  it.  This  was  the 
case  of  a  man  aged  22,  in  whom  the  penis  and  scrotum  were  perfectly  formed, 
but  not  larger  than  the  organs  of  an  infant  a  few  months  old.  No  distinct 
testes  could  be  felt,  but  there  was  some  thickened  structure  in  the  scrotum 
which  felt  like  an  undeveloped  testis.  The  prepuce  was  long.  There  was  very 
little  hair  on  the  pubes.  This  person  had  sexual  desires,  and,  in  fact,  had  become 
engaged  to  be  married.  He  told  me  that  he  had  erections,  when  the  organ 
became  about  an  inch  or  an  inch  and  a  half  long,  and  that  there  was  occa- 
sional emission  of  a  glairy  fluid.  He  was  fair,  fresh- coloured,  round-faced, 
fat,  and  had  smooth  rounded  limbs,  more  like  those  of  a  stout  girl  than 
of  a  young  man.  His  voice  was  weak  and  feminine  in  tone.  He  led  a 
sedentary  indoor  life,  but  said  that  he  was  strong  and  capable  of  ordinary 
physical  exertion. 

CONGENITAL  MALFORMATIONS. 

Congenital  Absence  of  the  Feuis  has  been  recorded  in  a  few  rare 
instances  ;  it  may  be  associated  with  other  abnormalities.    Double  Penis  is 

a  pathological  curiosity.  In  three  cases,  one  of  which  was  recorded  in  this 
country  by  Ernest  Hart,  the  malformation  was  associated  with  the  existence 
of  a  third  lower  limb  attached  in  front  of  the  anus  ;  urine  escaped  through 
each  penis,  and  the  scrotum  also  was  double. 

Adhesion  of  Penis  to  Scrotum.—  I  have  once  met  with  the  curious  con- 
dition in  which  the  penis  is  tied  down  to  the  scrotum,  so  as  to  lie  in  a  deep  sulcus 
between  the  testes.  In  this  case  the  raphe  of  the  scrotum  appeared  to  be  con- 
tinued in  a  narrow  rather  firm  band  upwards  to  the  under  surface  of  the  penis, 
so  that  this  organ  was  always  bent  downwards.  The  patient,  a  man  of  30, 
passed  his  urine  downwards,  apparently  from  the  under  surface  of  the  scrotum  ; 
during  erection  the  penis  curved  up  in  a  semicircular  form,  the  convexity 
upwards,  the  glans  being  tightly  tied  down  to  the  scrotum  by  the  narrow 
tense  band  continued  up  from  the  raphe.  In  fact,  the  condition  of  this  organ 
was  very  like  that  which  is  met  with  in  the  tongue  when  "  tongue-tied."  This 
malformation  was  remedied  by  cutting  through  the  frsenum  which  tied  the 
penis  down,  and  thus  liberating  the  organ. 

Hypospadias  consists  in  a  cleft  condition  of  the  under  surface  of  the 
penis.  Up  to  the  tenth  week  of  intra-uterine  life  the  external  organs  of 
generation  are  alike  in  the  male  and  female.    At  this  time  the  uro-genital 
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aperture  forms  a  narrow  slit,  wider  beliind  than  before,  at  the  anterior 
extremity  of  which  is  a  small  eminence  representing  the  rudimentary  penis 
or  clitoris.  In  the  female  the  uro-genital  aperture  remains  unclosed  and  the 
external  folds  of  integument  forming  its  lateral  boundaries  enlarge,  forming 
the  labia  majV)ra  which  cover  the  vascular  bulbs  corresponding  to  the  corpus 
spongiosum  of  the  male.  These  remain  separate  and  distinct,  but  a  small 
isolated  portion  becomes  united  in  the  middle  line,  forming  the  glans  of  the 
clitoris.  In  the  male  the  two  sides  of  the  uro-genital  aperture  unite,  forming 
the  scrotum,  and  the  bulbous  and  spongy  portions  of  the  urethra.  At  the 
same  time  the  small  eminence,  which  in  the  female  becomes  the  clitoris,  develops 
into  the  penis.  The  vascular  bulbs,  which  in  the  female  remain  separate,  unite 
in  the  male,  forming  the  bulb  of  the  corpus  spongiosum.  In  the  female  no 
corpus  sponijiosum  exists  in  the  clitoris,  the  glans  being  an  isolated  nodule 
of  erectile  tissue.  In  the  male  the  erectile  tissue  is  continuous  around  the 
urethra  from  the  bulb  forwards. 

Hypospadias  consists  in  an  arrest  of  the  union  along  the  middle  line,  and 
in  proportion  to  the  degree  of  the  malformation  the  male  organs  come  more 
closely  to  resemble  the  female  in  appearance.  Hypospadias  appears  in  three 
degrees.  In  the  simplest  form  the  glans  is  cleft  along  its  under  surface,  the 
prepuce  also  showing  a  corresponding  gap.  In  the  second  degree  the  corpora 
cavernosa  and  glans  are  well  developed,  but  the  urethra  is  cleft  to  the  root  of 
the  penis,  and  thus  resembles  a  large  clitoris.  The  under  surface  shows  a  fur- 
row in  the  line  of  the  urethra,  usually  covered  by  a  mois^j  mucous  membrane. 
Between  the  glans  penis  and  the  point  at  which  the  urethra  terminates  a  hrm 
dense  band  of  fibrous  tissue  is  often  present,  somewhat  resembling  in  hardness 
and  tension  the  cicatrix  of  a  burn.  In  these  cases  when  erection  takes  place 
the  organ  assumes  a  crescentic  shape,  with  the  convexity  upwards,  the  tense 
hard  cord  that  has  just  been  mentioned  stretching  across  its  arc  like  the  string 
of  a  bow,  thus  rendering  connexion  impossible,  and  the  sufferer  practically 
impotent.  The  third  and  most  extreme  form  of  hypospadias  is  when  the 
scrotum  also  is  cleft  and  the  urethra  opens  in  the  perinseum.  This  is  usually 
accompanied  by  imperfect  development  of  the  penis,  and  by  retained  testicles. 
It  is  this  malformation  that  has  erroneously  been  considered  to  be  an  example 
of  hermaphroditism.  The  cleft  empty  scrotum  resembles  the  labia  of  the 
female,  and  the  diminutive  penis  may  readily  be  taken  for  a  large  clitoris. 

Hypospadias  affects  only  the  parts  in  fi-ont  of  the  membranous  portion  of 
the  urethra,  and  consequently  never  leads  to  incontinence  of  urine. 

Treatment. — The  first  degree  of  hypospadias  requires  no  treatment,  the 
cleft  glans  being  not  even  an  inconvenience.  Intermediate  degrees  between 
the  first  and  second  require  treatment  only  if  the  urethra  is  so  short  that  the 
semen  cannot  enter  the  vagina  during  connexion,  or  if  there  is  a  tight  band 
beneath. 

In  the  second  degree  of  hypospadias,  the  first  step  is  to  dissect  away  the 
firm  fibrous  band  which  prevents  complete  erection.  Some  months  after  this 
has  been  successfully  accomplished,  and  when  the  scars  have  become  supple, 
the  attempt  may  be  made  to  close  the  urethra.  In  order  to  do  this  success- 
fully, it  is  necessary  to  provide  an  epithelium-covered  lining  for  the  new 
urethra.  Many  methods  have  been  suggested  for  doing  this,  but  by  far  the 
best  is  that  of  Anger,  which  is  an  adaptation  to  hypospadias  of  Thiersch's 
operation  for  epispadias.    It  is  thus  performed  :  An  incision  is  made  parallel 
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to  the  groove  representing-  the  urethra,  and  half  an  inch  from  its  right  margin  ; 
a  transverse  incision  from  each  end  of  this  is  made  up  to  the  edge  of  the 
urethral  groove.  The  flap  thus  marked,  which  we  will  call  the  right  flap,  is 
then  dissected  up,  leaving  it  attached  along  the  margin  of  the  urethral  groove. 
A  similar  flap  is  then  raised  on  the  left  side,  bat  on  this  side  the  incision  is 
carried  along  the  left  margin  of  the  urethral  groove,  and  the  flap  turned  out- 
wards, its  attached  edge  being  in  the  position  corresponding  to  the  free  edge 
of  the  right  flap.  The  right  flap  is  now  turned  over  so  that  its  skin  surface 
forms  the  lining  of  the  new  urethra.  A  number  of  fine  stitches  are  then 
inserted  in  the  following  way  :  The  needle  is  first  passed  through  the  base  of 
the  left  flap  from  the  skin  surface,  next  through  the  free  edge  of  the  right 
flap  from  the  raw  surface  towards  the  skin  :  then  it  is  made  to  catch  the  left 
edge  of  the  urethral  groove,  and  finally  it  is  passed  again  through  the  base  of  the 
left  flap.  In  this  way  the  edge  of  the  right  flap  is  held  in  position,  and  the 
stitches  can  be  removed  from  the  surface.  When  these  have  all  been  passed, 
they  may  be  tightened.  A  similar  number  of  stitches  are  then  passed  through 
the  free  edge  of  the  left  flap,  by  which  it  is  attached  to  the  skin  of  the  penis 
at  the  outer  edge  of  the  raw  surface  from  which  the  right  flap  was  raised. 
The  raw  surfaces  of  the  two  flaps  are  thus  brought  closely  into  contact,  and  an 
epithelial  lining  formed  for  the  new  urethra.  During  the  healing,  a  catheter 
must  be  tied  in,  and  the  bladder  drained.  A  small  fistulous  opening  will 
usually  be  left  at  the  lower  end,  which  must  be  closed  by  a  subsequent  plastic 
operation.  Several  successful  cases  of  this  operation  have  been  recorded,  and 
it  seem.s  to  be  by  far  the  most  efficient  of  the  many  methods.  The  third 
degree  of  hypospadias  admits  of  no  treatment.  The  operation  should  not  be 
performed  on  young  children,  as  the  parts  are  too  small. 

Epispadias. — The  upper  surface  of  the  penis  is  less  frequently  fissured. 
The  malformation  commonly  occurs  in  conjunction  with  extroversion  of 
the  bladder,  but  a  few  cases  are  recorded  in  which  the  penis  only  was 
cleft.  This  condition  may  be  remedied  by  Thiersch's  operation  above 
described. 

Phimosis. — -The  prepuce  is  not  unfrequently  the  seat  of  malformation  or 
disease.  The  condition  of  it  in  which  it  is  so  much  elongated  that  it  extends 
beyond  the  glans,  while  at  the  same  time  it  is  so  much  contracted  that  it 
prevents  the  proper  exposm-e  of  this  portion  of  the  organ,  is  termed  phimosis. 
sThis  may  be  either  congenital  or  acquired. 


\ln  Congenital  Phimosis  the  penis  is  often  somewhat  atrophied,  and  the 
development  of  the  glans  is  prevented  by  the  pressure  of  the  narrow  prepuce. 
The  constricting  band  which  prevents  the  retraction  of  the  foreskin  is  always 
situated  at  the  junction  of  the  skin  and  the  mucous  membrane.  Without 
marked  contraction  of  the  preputial  orifice  it  may  be  impossible  to  retract  the 
prepuce  on  account  of  its  adhesion  to  the  glans.  In  the  majority  of  cases  a 
long  foreskin  is  simply  a  source  of  local  inconvenience  ;  but  it  may  become  a 
source  of  disease.  Thus,  in  children,  retention  of  the  sebaceous  secretion — 
"  smegma  preputii  " — becomes  a  source  of  local  irritation  and  inflammation 
from  decomposition.  The  irritation  thus  kept  up  (Fig.  935)  favours  the 
early  development  of  the  habit  of  masturbation.  In  some  cases  the  preputial 
orifice  is  so  tight  as  to  interfere  with  the  discharge  of  the  urine,  which  passes 
from  the  urethra  into  a  kind  of  pouch  between  the  glans  and  prepuce,  distends, 
this  structure,  and  is  then  squeezed  in  a  fine  jet  or  in  a  scattered  si)rinkling 
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stream  throu<?h  the  narrowed  prepntial  orifice  ;  and  irritability  of  the  bladder, 
often  presenting  symptoms  simulating-  calculus,  may  thus  be  set  up.    In  very 
rare  instances  a  fatal  result  has  ultimately  followed  as  the  result  of  changes  in 
the  kidneys  caused  by  the  persistent  obstruction.  Calculous  concretions  may  form 
between  the  glans  and  the  prepuce  in  such  cases  as  these.    Whishaw,  of  Fyza- 
bad,  removed  no  fewer  than  42(5  calculi,  varying  in  size  from  a  pin's  head  to  a 
small  bean,  from  this  situation  in  a  native  of  India,,  60  years  of  age,  who  came 
under  treatment  for  what  appeared  to  be  a  large  tumour  of  the  end  of  tfie 
penis,  the  true  nature  of  which  was  not  detected  until  in  removing  it  the  knife 
grated  against  the  contained  calculi.    Various  affections  of  the  geuito-uriiiary 
organs  in  children,  such  as  incontinence,  intermittent  flow  of 
urine,  hfematuria,  priapism,  &c.,  have  been  shown  by  Bryant  to  / 
be  caused  by  congenital  phimosis.  The  straining  in  micturition  j 
may  give  rise  also  to  hernia  and  prolapse  of  the  rectum.  pti; 
Hydrocele  of  young  children  will  also  be  found  to  be  very 
frequently  associated  with  phimosis.    Sayre  has  pointed  out 
the  important  fact  that  reflex  paralysis  and  various  forms  of  i 
spastic  contractions,  chiefly  of  the  lower  limbs,  are  due  to  the  | 
same  cause,  being  readily  curable  by  circumcision.    In  addition 
to  these  I  have  seen  general  spasmodic  affections  in  children  •' 
resembling  chorea,  resulting  from  congenital  phimosis.    At  ^^P^ 
more  advanced  periods  of  life  I  have  known  it  to  be  a  cause  of  Fis.oss.— initateri 
sterility,  the  semen  being  retained  under  the  tight  prepuce  mosfs."''^'^' 
until  erection  had  completely  subsided.    Congenital  phimosis 
especially  becomes  a  source  of  inconvenience  in  after-life  if  any  gonorrhoeal  or 
venereal  disease  be  contracted,  as  it  renders  exposure  of  the  diseased  part 
difficult  or  impossible,  and  interferes  with  the  necessary  treatment.    In  the 
opinion  of  some  Surgeons,  cancer  of  the  penis,  if  not  directly  occasioned,  is 
at  all  events  predisposed  to,  by  congenital  phimosis. 

Acquired  Phimosis  usually  results  from  repeated  attacks  of  inflammation, 
or  of  specific  disease  in  the  part,  giving  rise  to  solid  (edema,  or  to  false  hyper- 
trophy of  the  prepuce. 

In  elderly  men,  phimosis  will  sometimes  slowly  come  on  as  a  consequence  of 
the  irritation  set  up  by  cracks,  fissures,  or  superficial  ulcerations  round  the 
preputial  orifice,  which  becomes  narrowed,  so  as  to  prevent  the  glans  from 
being  uncovered.  It  may  occur  iu  gouty  or  diabetic  subjects  as  the  result  of 
repeated  attacks  of  balano-posthitis  (p.  1223).  The  preputial  mucous  mem- 
brane becomes  thickened,  and  can  be  felt  like  a  broad  band  under  the  loose 
and  possiltly  slightly  oedematous  integument  of  the  prepuce.  This  condition 
is  a  source  of  much  irritation  and  annoyance,  and  requires  relief  by  dilatation 
or  by  circumcision. 

Treatment. — Every  child  who  has  a  congenital  phimosis  ought  to  be  circum- 
cised ;  and  even  those  who,  without  having  phimosis,  have  an  abnormally  long 
and  lax  prepuce,  would  be  improved  greatly  in  cleanliness,  health,  and  morals 
by  the  same  operation.  It  would  be  well  indeed  if  the  custom  of  Eastern 
nations,  whether  it  be  regarded  as  a  religious  rite  or  only  as  a  time-honoured 
observance,  were  introduced  amongst  us.  Phimosis,  when  not  congenital, 
must  be  treated  in  accordance  with  its  cause  :  thus,  if  it  have  resulted  from 
inflammation,  that  must  be  subdued  ;  if  from  venereal  disease,  that  must  be 
remedied,  when  perhaps  the  contraction  and  elongation  will  gradually  subside. 
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If,  however,  the  phimosis,  though  acquired,  be  permanent,  it  should  be  sub- 
jected to  operation. 

A  long  foreskin,  if  a  soui'ce  of  annoyance  to  an  adult,  may  easily  be  remedied 
by  keeping  it  constantly  drawn  back.  At  first  the  tendency  for  the  prepuce 
to  slip  forwards  must  be  overcome  by  wrapping  a  piece  of  dry  lint  round  it, 
and  securing  it  by  an  elastic  band,  which  must  be  just  tight  enough  to  keep 
it  in  position.  After  a  few  weeks  the  foreskin  will  retain  the  retracted  posi- 
tron, and  after  a  year  or  so  will  be  found  to  have  undergone  considerable 
diminution  in  size. 

Operations  for  Phimosis  may  be  conducted  on  three  plans :  the  elongated 
and  contracted  prepuce  may  be  dilated,  or  slit  up,  or  circumcision  may  be 
performed. 

1.  Dilatation  of  the  Prepuce  by  the  expansion  of  a  pair  of  forceps  intro- 
duced through  the  orifice  cannot  be  recommended  as  good  treatment  for  con- 
genital phimosis.  It  often  causes  so  much  swelling  that  circumcision  becomes 
necessary,  and  as  the  administration  of  an  ansBsthetic  is  required  it  is  much 
better  to  proceed  at  ouce  to  that  operation.  In  the  acquired  phimosis  of  old  men 
I  have  found  that  dilatation  may  speedily  be  effected  l)y  the  introduction  of  a^ 
two-bladed  dilator,  and  in  certain  cases  in  which  any  cutting  operation  is 
contra-indicated  this  may  be  the  only  available  treatment. 

2.  Slitting  up  of  the  Prepuce  upon  its  upper  surface  is  an  objectionable 
procedure,  leaving  the  prepuce  of  abnormal  length,  and  more  or  less  fissured 
and  knobbed.  In  all  cases  I  prefer  circumcision,  as  giving  the  most  satis- 
factory result. 

3.  Circumcision  is  by  far  the  most  satisfactory  treatment  for  phimosis,- 
whether  congenital  or  acquired.  According  to  the  Hebrew  rite  the  operation 
is  performed  on  the  eighth  day  after  birth,  as  follows  : — The  child  being  held 
on  the  lap  of  an  assistant,  the  operator  draws  the  foreskin  slightly  forwards, 
and  then  grasps  it  just  in  front  of  the  glans  by  drawing  it  through  a  slit  in  a 
silver  guard.  This  is  not  held  perpendicularly,  but  is  inclined  from  above 
slightly  forwards  and  downwards,  so  as  to  avoid  cutting  the  frgenum,  and  to 
slice  off  the  prepuce  in  an  oblique  manner.  This  is  done  by  one  stroke  of  a 
broad  round-ended  knife.  The  mucous  membrane  is  then  torn  open  between 
the  finger  and  thumb  along  the  dorsum  of  the  penis,  and  is  turned  back  so  as 
to  be  brought  into  contact  with  the  cut  edge  of  the  skin.  A  strip  of  dry  lint 
is  then  twisted  round  the  organ  in  the  sulcus  behind  the  glans,  so  as  to  keep^ 
back  the  mucous  membrane,  and  also  to  restrain  hemorrhage  by  its  pressure. 
Union  is  perfect  in  a  few  days.  The  operation  is  very  rarely  attended  with, 
any  ill  consequences.  I  have,  however,  seen  it  in  one  case  followed  by  fatal 
erysipelas,  and  have  heard  of  another  instance  in  which  death  occui'rcd  from- 
hemorrhage. 

The  Operation  is  most  conveniently  performed  as  follows  :— A  genefal 
anjesthetic  should  as  a  rule  be  administered,  although  in  exceptional  circum- 
stances cocaine  may  be  used.  Except  in  the  case  of  young  children  hemor- 
rhage during  the  operation  may  be  restrained  by  a  tape  or  a  piece  of  finei 
rubber  tubing,  tied  tightly  round  the  root  of  the  penis.  The  Sui'geon  then 
draws  the  prepuce  forwards  until  the  portion  of  it  which  corresponds  to  the 
back  of  the  glans  is  brought  just  in  front  of  that  structure.  In  young  children 
especially  care  must  be  taken  not  to  remove  too  much  skin.  The  projecting 
preinice  is  then  seized  just  in  front  of  the  glans  with  a  pair  of  narrow-bladed 
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poljpus  forceps  or  sinus  forceps,  which  is  held  firmly  by  an  assistant.  The 
forceps  are  not  held  vertically,  but  are  inclined  slightly  forwards  below.  With 
one  sweep  of  a  bistoury  the  Surgeon  cuts  off  all  that  portion  of  the  integument 
which  projects  beyond  the  forceps,  which  are  then  removed  (Fig.  936).  It 
will  now  be  fouad  that  he  has  removed  only  a  circle  of  skin,  but  that  the 
mucous  membrane  lining  it  still  tightly  embraces  the  glans  ;  this  he  slits  up 
along  its  dorsal  surface  as  far  as  the  corona,  by  introducing  the  point  of  a  pair 
of  scissors  at  the  preputial  orifice.  In  doing  this  care  must  be  takeu  not  to 
introduce  the  lower  blade  of  the  scissors  into  the  urethra.  The  mucous  mem- 
brane is  then  turned  back  completely  from  the  glans,  any  adhesions  being- 
separated  and  all  smegma  removed.  The  excess  of  mucous  membrane  is  cut 
away  with  scissors,  so  that  only  a  narrow  strip  remains  around  the  base  of  the 
glans.  If  a  tourniquet  has  been  used  this  is  now  removed,  and  any  vessels 
which  spurt,  usually  one  on  each  side  of  the  penis  and  one  or  two  in  the 
fnenum,  are  twisted  or  ligatured  with  the  finest  catgut.    The  edges  of  the 


Fig.  O30.-  -Circumoisioii  in  the  Adult. 


skin  and  mucous  membrane  are  then  adjusted  with  a  sufficient  immljer  of 
fine  sutures,  the  first  of  which  should  be  passed  opposite  the  frienum  and  the 
raphe  of  the  penis.  In  young  childi-en  many  Surgeons  dispense  with  sutures 
altogether,  but  a  more  satisfactory  result  is  obtained  by  inserting  at  least  four 
or  six.  If  fine  catgut  is  used  it  will  be  absorbed,  and  thus  save  the  pain  of 
taking  them  out,  or  if  horsehair  sutures  are  inserted  very  close  to  the  edges  of 
the  skin  and  mucous  membrane,  and  tightly  tied,  they  usually  work  out  in  the 
course  of  a  week.  In  young  children  the  simpler  the  dressing  the  better.  A 
convenient  method  consists  in  wrapping  a  narrow  strip  of  butter-cloth  spread 
with  boric  ointment  around  the  line  of  the  wound,  and  keeping  it  in  place  by 
a  narrow  strip  of  gauze  fixed  at  its  end  with  collodion  to  the  abdominal  wall 
at  the  root  of  the  penis.  In  the  adult  an  antiseptic  gauze  or  wool  dressing 
may  be  applied  with  a  narrow  bandage.  This  may  be  left  unchanged 
for  four  or  five  days.  Primary  union  usually  occurs,  except  perhaps  in 
the  position  of  the  fra^num,  where  perfect  apposition  is  not  so  readily 
obtained.  The  dressing  is  best  removed  by  thoroughly  soaking  it  in  warm 
boric  lotion. 


122  2        DISEASES  OF  THE  PENIS  AND  SCROTUM. 


There  is  usually  a  good  deal  of  swelling  of  the  mucous  membra-ne  about  the 
frffiiium,  and  some  solid  asdema  usually  remains  for  some  weeks  after  the  opera- 
tion. This  gradually  subsides,  and  a  linear  cicatrix  remains,  which  causes  the 
patient  no  inconvenience. 

Paraphimosis. — 1\\  paraphimosis  the  prepuce  has  been  forcibly  drawn  back 
behind  the  glans,  which  becomes  strangled  by  the  pressure  exercised  by  the 
preputial  orifice,  so  that  the  parts  cannot  1)6  replaced  in  proper  relation  to  one 
another.  This  accident  principally  occurs  in  boys,  or  in  individuals  who  have 
naturally  a  tight  prepuce,  and  who,  on  uncovering  the  glans,  find  it  difficult  to 
get  this  part  of  the  organ  back.  This  difficulty  is  speedily  and  greatly  in- 
creased by  the  swelling  from  congestion  that  is  set  up  in  the  constricted  glans. 
It  may  also  result  from  inflammatory  swelling  of  the  prepuce  due  to  balano- 
posthitis,  and  other  causes  in  cases  in  which  no  phimosis  previously  existed. 

The  Treatment  is  simple.  The  Surgeon  should  first  try  to  reduce  the 
swollen  organ.  He  may  often  succeed  in  doing  this  by  seizing  the  body  of 
the  penis  between  the  index  and  middle  fingers  of  each  hand,  and  endeavouring 


to  draw  the  prepuce  forwards,  at  the  same  time  that  he  compresses  the  glans 
between  the  two  thumbs  and  pushes  it  back  (Fig.  1)37).  Should  reduction  not 
be  effected  in  this  way,  the  constricted  and  strangulating  preputial  orifice  must 
be  divided.  In  doing  this,  the  Surgeon  will  observe  that  the  glans  is  separated 
from  the  body  of  the  penis  by  a  deep  and  narrow  sulcus,  which  is  especially 
evident  on  the  upper  part  of  the  organ.  This  sulcus,  which  is  overlapped  on  one 
side  by  the  skin  of  the  penis,  and  on  the  other  by  the  swollen  mucous  layer  of  the 
prepuce,  corresponds  to  the  inner  margin  of  the  preputial  orifice  ;  and  it  is  by 
the  division  of  this,  in  which  the  stricture  is  situated,  that  immediate  relief 
will  be  given.  This  operation  may  readily  be  done  by  drawing  the  glans 
and  swollen  prepuce  forwards,  then  passing  the  point  of  a  narrow-bladed 
scalpel  into  the  sulcus  on  the  dorsum  of  the  penis,  and  making  a  perpendicular 
incision  about  one  third  of  an  inch  in  length  through  the  integuments  at  the 
bottom  of  the  groove  (Fig.  938).  In  consequence  of  the  great  stretching  of 
the  parts,  the  incision  will  immediately  gape  widely  ;  so  that,  instead  of  being 
longitudinal,  it  will  a])peai'  to  be  transverse  ;  and  then  reduction  of  the  glans 
may  readily  be  effected. 


Fig.  937. — Reduction  of  i?ai'aphimosis. 


Fig.  93S.  —  riifisioii  in  Opera- 
tion lor  Pavapliiiiiosis. 
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Balano-posthitis. — BaUuiiiis,  or  inflammation  of  the  glans,  and  Posthitis, 
or  inflammation  of  the  prepuce,  rarely  occur  independently  of  each  other. 
Simple  balano-posthitis  is  very  frequently  set  up  by  accumulation  of  smegma 
and  dirt  beneath  a  long,  tight  prepuce,  but  the  most  acute  I'orm  occurs  as  a 
complication  of  gonorrhoea  or  soft  sores.  The  prepuce  is  much  swollen,  infil- 
trated, and  reddened,  and,  while  the  inflammation  lasts,  continues  in  a  state  of 
phimosis  ;  there  is  a  muco-purulent  discharge,  and,  especially  when  the  glans 
is  affected,  a  good  deal  of  irritation  and  smarting.  The  glands  in  the  groins 
are  often  tender  and  swollen,  and  occasionally  suppurate. 

A  chronic  form  of  balano-posthitis  is  apt  to  occur  in  gouty  subjects,  and 
has  already  been  mentioncid  as  a  cause  of  acquired  phimosis.  .Jacobson 
mentions  two  cases  in  which  there  was  also  Dupuytren's  contraction  of  the 
palmar  fascia,  the  gouty  nature  of  which  is  generally  accepted.  The  in- 
flammation of  the  prepuce  which  occurs  in  diabetics  is  probably  due  to  the 
irritation  of  the  urine. 

Treatment. — The  disease  requires  to  be  treated  on  general  princij^les.  In 
the  slighter  forms  the  application  of  lead  lotion,  with  the  internal  adminis- 
tration of  salines,  will  usually  suffice.  In  the  severe  forms,  in  which  there  is  a 
purulent  discharge  from  the  orifice  of  the  prepuce,  and  in  which,  in  spite  of 
constant  fomenting,  the  prepuce  cannot  be  retracted,  it  should  be  slit  up  along 
its  dorsal  surface  in  order  that  the  exact  state  of  affairs  may  be  seen. 
In  many  cases  it  will  be  advisable  to  complete  the  circumcision  ;  and  this 
operation  is  also  advisable  if  the  patient  is  subject  to  repeated  attacks  of  the 
simple  form.  In  the  gouty  form  circumcision  may  also  be  required,  but  in 
that  due  to  diabetes  operation  must  be  avoided,  unless  the  inflammation  is 
intense  and  sloughing  seems  likely  to  occur. 

Herpes  of  the  Glans  and  Prepuce  is  characterized  by  the  formation 
of  small  vesicles  and  minute  ulcers  upon  the  mucous  membrane  of  this  region, 
attended  with  much  smarting  and  itching,  and  occurring  ch.-iefly  in  gouty 
persons  with  an  irritable  mucous  membrane. 

IVeatment. — This  slight  affection  is  often  very  rebellious  to  treatment.  In 
many  instances  local  means  alone  will  not  suffice  ;  for,  though  relief  may  be 
obtained  by  powdering  the  part  with  the  oxide  of  zinc,  or  by  using  slightly 
astringent  and  cooling  lotions,  yet  no  permanent  benefit  will  be  derived  unless 
constitutional  treatment  be  adopted.  Salines  should  be  administered,  and,  if 
the  patient  is  gouty,  may  be  combined  with  colchicum  and  alkalies.  For  the 
cure  of  recurrent  attacks  Hutchinson  speaks  highly  of  arsenic. 

Persistent  Priapism,  lasting  for  many  days,  is  occasionally  met  with,  as 
the  result  in  most  cases  of  venereal  excess,  and  more  especially  of  violent 
coitus  during  intoxication.  The  erection  of  the  penis  is  not  accompanied  by 
any  sexual  desire,  but  is  attended  with  great  pain,  a  sense  of  weight  about  the 
perineum,  much  anxiety,  and  constitutional  disturbance.  The  organ  is  hard 
and  unyielding.  The  pathology  of  this  condition  is  obscure.  By  some  it  has 
been  considered  to  be  the  result  of  extravasation  of  blood  into  the  corpora 
cavernosa  ;  by  others,  to  depend  on  sympathetic  or  reflex  nervous  irritation. 
The  effect  of  treatment  would  lead  to  the  inference  that  the  latter  view  is 
correct.  Incisions  into  the  corpora  cavernosa  to  let  out  the  blood  supposed  to 
be  extravasated  have  been  productive  of  no  good,  whilst  the  erection  has 
rapidly  subsided  under  full  doses  of  bromide  of  potassium. 

Gangrene  of  the  Penis. — Sloughing  of  the  integuments  of  the  penis,  to 
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a  greater  or  lesser  extent,  not  unfrequently  occurs  in  persons  of  broken  consti- 
tution as  the  result  of  inflammatory  phimosis,  simple  or  gonorrhoea! (Fig. 9 39) ; 
or  of  syphilitic  phagedaena,  and  indeed  the  glans  and  body  of  the  organ  may 
often  be  extensively  destroyed  by  the  latter  cause.  These  various  forms  of  the 
disease  have  already  been  described. 

True  idiopathic  gangrene  of  the  penis  is,  however,  a  very  rare  disease  ;  and 
Demarquay,  who  specially  directed  attention  to  it,  found  but  few  instances  of 
it  in  the  records  of  surgery.  It  has  chiefly  been  met  with  in  people  of 
advanced  age  or  of  broken  constitution,  who,  whilst  suffering  from  some  local 
aifection  of  the  organ,  have  been  attacked  by  acute  febrile  disease,  such  as 
typhoid  or  small-pox,  or  have  become  the  subjects  of  pyaemia.  In  some  cases 
it  is  probably  embolic.  The  disease,  when  affecting  the  body  of  the  penis,  is 
often  fatal — possibly  by  hfemorrhage  on  the  separation  of  the  slough.  When 
the  glans  only  is  attacked,  the  prospect  is  better.  But  in  either  case  mutila- 
tion of  the  oi'gan  to  a  serious  extent  will  result. 


The  Treatment  of  gangrene  of  the  penis  presents  nothing  special,  with  the 
exception  of  restraining  haemorrhage  by  means  of  the  actual  cautery,  and  pre- 
venting or  repairing  loss  of  substance  in  the  urethral  wall,  if  it  be  invaded  by 
the  disease  and  involved  in  the  destruction  resulting. 

Hypertrophy  of  the  Prepuce  occasionally  occurs  as  the  result  of  chronic 
irritation  or  disease  ;  it  is  usually  of  limited  extent,  and  requires  no  special 
treatment  ;  but  in  some  instances  it  may  become  so  extensive  as  to  require 
operative  interference.  The  hypertrophy  is  due  to  solid  oedema  of  the  prepuce 
and  body  of  the  penis,  the  organ  being  greatly  enlarged  and  club-shaped.  In 
these  cases  circumcision,  with  the  excision  of  a  Y-shaped  piece  from  the  dor- 
sum of  the  prepuce,  will  be  found  to  give  a  satisfactory  result.  Vidal  has 
figured  a  case  in  which  the  penis  had  attained  such  an  enormous  size  that  it 
reached  to  below  the  knees,  and  was  as  large  as  a  thigh.  This  monstrous 
growth  was  successfully  excised. 

Warts  on  the  penis  have  already  been  described.  They  may  attain  a  very 
large  size,  as  in  Fig.  940,  and  are  best  treated  by  being  snipped  ofi"  with 
curved  scissors. 

Horny  Excrescences  have  been  observed  to  spring  from  the  glans  penis. 


Fig.  y39.— Sloughing  of 
the  Preimoe,  and  Protru- 
sion of  the  Glans. 


Fig.  940.— Warts  on  the  Glans 
and  inner  surface  of  Prepuce,  , 
which  is  slit  up. 
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The  most  remarkable  case  of  this  kind  on  record  is  one  by  Jewett  of  Con- 
necticut. It  was  that  of  a  young  man,  in  wliom,  after  operation  for  con- 
genital phimosis  and  the  removal  of  warts,  a  horn  grew  from  the  left  side  of 
the  glans  penis,  and  attained  a  size  of  three  and  a  half  inches  in  length  by 
three-fourths  of  an  inch  in  diameter  at  the  base.  It  could  be  handled  and 
cut  without  pain,  and  the  patient  "was  accustomed  to  amuse  the  inmates  of 
the  ward  by  lighting  the  end  of  the  horn  and  allowing  it  to  burn."  It  was 
excised,  and  did  not  return. 

Sebaceous  Cysts  are  occasionally  met  with,  usually  on  the  under  surface 
of  the  penis  or  prepuce.  Dermoid  Cysts  are  very  rare  ;  they  have  been 
found  iu  the  raphe  on  the  under  surface  ul'  the  penis  along  which  the  two 
halves  unite  to  close  the  urethra. 

Fibrous  Tumour  of  the  Penis. — The  penis  may  be  the  seat  of  fibroid  and 
other  tumours.    The  accompanying  drawing  (Fig.  1)4])  is  an  illustration  of 


one  springing  from  the  fibrous  tissue  of  the  corpora  cavernosa  which  I  removed 
some  years  ago  from  the  under  surface  of  the  organ. 

Sarcoma  of  the  Fenis  is  very  rare.  It  appears  to  commence  in  the 
cavernous  tissue.    The  only  available  treatment  is  amputation. 

Carcinoma  of  the  Feuis. — The  form  of  cancer  met  wilh  in  the  penis  is 
Sqmmous  Carcinoma.  It  usually  springs  from  the  sulcus  behind  the  glans, 
and  thence  invades  the  neighbouring  portion  of  the  organ.  It  always  com- 
mences in  the  anterior  extremity  of  the  penis,  affecting  the  body  of  the  organ 
only  by  extension  from  the  original  starting-point.  It  appears  in  two  forms, 
either  as  a  flat  tubercle  or  as  a  distinctly  papillary  growth.  When  it  com- 
mences as  a  tubercle  it  appears  as  a  hard  pale  reddish-white  mass  situated  on 
the  glans  or  between  the  prepuce  and  the  glans.  This  increases  in  size,  and 
extends  deeply  into  the  organ.  At  last  a  crack  forms  and  allows  a  serous 
discharge  to  exude,  which  usually  becomes  very  fetid.  Ulcei'ation  then  rapidly 
takes  place.  Sometimes  the  disease  appears  to  be  very  distinctly  localized  ; 
but  after  its  removal  it  will  usually  be  found  to  infiltrate  the  organ  for  a  con- 
siderable distance. 

The  papillary  form  at  first  presents  the  appearance  of  ordinaiy  warts  (Fig. 
1)4:2).    It  grows  rapidly,  and  a  deep-seated  indurated  base  can  be  felt  beneath 


Fig.  '.141.— Fibroid  Tu- 
mour of  the  Penis,  success- 
fully removed. 


Fig.  041'.— Wai  ly  Can-inuiiiJi 
of  the  Penis. 
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it.  Ulceration  soon  sets  in,  with  abundant  foul  discharge.  At  first  the  dis- 
tinction fx-om  a  simple  growth  is  not  easy  to  make,  but  the  flat  hard  base 
infiltrating  the  glans  will  usually  indicate  its  nature. 

Cancer  of  the  penis  occurring  under  a  long  foreskin  soon  leads  to  such 
enlargement  of  the  glans  that  the  prepuce  cannot  be  drawn  back.  It  tlien 
causes  a  globular  enlargement  over  which  the  skin  of  the  prepuce  is  tightly 
stretched,  and  a  foul  serous  discharge,  often  tinged  with  blood,  escapes  from 
the  orifice.  Finally  the  distended  foreskin  may  give  way  and  the  fimgating 
cancerous  growth  project  through  an  ulcerating  aperture  in  it.  The  glands 
in  the  groin  are  early  affected. 

Causes. — It  has  been  supposed,  and  with  some  show  of  reason,  that  con- 
genital phimosis  predisposes  to  the  affection  ;  probably  by  confining  the 
secretions,  and  thus  keeping  up  irritation  of  the  part.  Hey  found  that,  of  12 
patients  with  this  disease  who  came  under  his  observation,  9  had  congenital 
phimosis  ;  and  Ti'avers  states  that  .Jews,  who  are  circumcised,  are  seldom 
subject  to  this  afifection.  But  as  they  are  a  limited  community  in  this  country, 
and  as  the  disease  is  rare,  we  cannot  draw  any  conckisive  inference  from  this 
observation.  It  is,  however,  very  probable  that  the  papillary  form  of  the 
disease  often  arises  from  the  local  irritation  resulting  from  the  accumulation 
of  the  secretion  under  along  foreskin.  Chronic  balano-posthitis  of  ten  occasions 
a  condition  of  the  mucous  membrane  of  the  glans  and  prepuce  closely 
resembling  that  seen  in  chronic  superficial  glossitis,  and  this  undoubtedly  pre- 
disposes the  part  to  the  development  of  carcinoma.  The  nodular  form  of  the 
affection,  however,  may  occur  frequently  in  individuals  who  have  not  suffered 
from  any  source  of  irritation  ;  of  this  I  have  seen  several  instances. 

Diagnosis. — Carcinoma  of  the  penis  requii'es  to  be  diagnosed  from  papillo- 
mata.  This  may  usually  be  done  by  comparing  the  indurated  state  of  the 
malignant  with  the  soft  and  lax  condition  of  the  non-malignant  affection. 
From  an  indurated  cJumcrp  of  the  glans,  the  history  of  the  case  and  the  way  in 
which  it  is  influenced  by  treatment  will  enable  the  Surgeon  to  make  the 
diagnosis. 

The  Treatment  of  cancer  of  the  penis  will  vary  according  to  the  nature 
and  extent  of  the  affection.  If  the  growth  have  originated  in  the  prepuce,  it 
may  Ije  possible,  if  the  case  ije  seen  early,  to  remove  the  disease  completely  by 
circumcision.  Should  the  growth  involve  the  glans  or  body  of  the  penis,  the 
treatment  must  be  conducted  on  the  principles  that  guide  us  in  the  manage- 
ment of  malignant  affections  elsewhere,  viz.,  to  remove  the  diseased  organ  at 
as  early  a  stage  as  possible,  whilst  the  affection  is  confined  to  it.  In  the  penis 
this  may  readily  be  done  by  a  simple  operation  that  is  nearly  devoid  of  danger. 
I  believe  that  amputation  of  the  penis  for  cancer  is  more  successful  in  its 
results  than  is  the  extirpation  of  malignant  growths  from  most  other  situations. 
In  some  of  Hey's  cases,  which  continued  under  his  observation,  there  was  no 
recurrence  of  the  disease  for  several  years.  I  have  seen  several  patients  who, 
after  a  lapse  of  six  or  eight  years,  have  continued  free  from  recurrence  : 
and  I  have  also  seen  a  gentleman  in  whom  no  return  had  taken  place 
after  more  than  twenty-five  years.  The  fact  is,  that  we  hear  of  those  cases 
in  which  a  recurrence  takes  place  ;  but  those  patients  who  remain  free 
from  a  return  of  the  affection  do  not  divulge  their  infirmity  ;  and  it  is 
exceedingly  rare  in  hospital  practice  to  find  a  patient  come  back  with  recurrent 
cancer  in  the  stump  of  the  penis,  which  he  would  certainly  do  if  relapse  took 
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place.  In  those  cases  in  which  the  operation  is  not  successful,  it  has  usually 
been  delayed  too  long,  the  disease  having  already  implicated  the  lymphatic 
glands  in  the  groin. 

Amputation  of  the  Penis  is  best  performed  with  the  knife.  The  operation 
should  always  be  performed  towards  the  root  of  the  organ,  so  as  to  be  well  clear 
of  the  disease.  Before  proceeding  to  operate  means  must  be  taken  to  restrain 
hiemorrhage.  This  is  best  done  by  encircling  the  root  of  the  penis  tightly 
wuth  a  piece  of  india-rubber  tubing  which  is  secured  with  catch  forceps.  The 
operation  may  be  done  in  various  ways,  but  the  circular  mctlwd  is  perhaps  as 
efficient  as  any.  The  penis  being  drawn  well  forwards,  a  circular  incision  is 
made  round  it  with  a  bistoury,  dividing  the  skin  only.  The  corpora  cavernosa 
are  then  cut  carefully  through  from  the  dorsal  aspect,  care  being  taken  not  to 
wound  the  corpus  spongiosum.  If  necessary  a  full-sized  catheter  may  be  in- 
troduced to  define  more  clearly  the  limits  of  the  urethra.  The  part  of  the 
penis  beyond  the  section  of  the  corpora  cavernosa  being  drawn  well  forwards, 
no  difficulty  will  be  found  in  separating  these  from  the  corpus  spongiosum, 
rinally  the  corpus  spongiosum  is  cut  through  half  to  three-quarters  of  an  inch 
nearer  the  glans  than  the  incision  through  the  corpora  cavernosa.  The  l)leeding 
is  then  arrested.  There  are  usually  hve  arteries  requiring  ligature  :  the  dorsales 
penis,  one  in  each  corpus  cavernosum,  and  one  in  the  septum.  In  securing 
these,  ti'ouble  is  not  unirequeutly  experienced  in  consequence  of  the  retraction 
of  the  stump  that  is  left.  The  danger  of  hajmorrhage  scarcely  exists  if  the 
tape  or  the  tourniquet  have  been  properly  applied  before  the  operation,  as  every 
artery  should  be  secured  before  the  compression  is  taken  off.  The  projecting 
urethra  is  then  slit  up  with  a  pair  of  scissors  along  the  dorsal  aspect.  It  is 
then  spread  out  and  attached  by  catgut  sutures  to  the  skin  below  and  to  the 
corpora  cavernosa  above.  In  this  way  the  contraction  of  the  urethral  orifice, 
which  is  often  a  most  serious  source  of  inconvenience  and  even  of  danger  to 
the  patient  after  amputation  of  the  penis,  may  with  certainty  be  prevented. 
Hilton,  who  first  pointed  out  the  necessity  of  providing  against  this  accident, 
recommended  that  the  urethra  should  be  slit  along  its  under  aspect,  but  if 
this  be  done  the  urine  is  directed  downwards  between  the  legs  during  micturi- 
tion, while  if  the  slit  be  made  towards  the  dorsal  aspect  it  is  often  projected 
somewhat  forwards,  and  the  patient  can  thus  make  water  with  less  incon- 
venience. In  performing  the  operation  care  must  be  taken  that  the  skin  is 
not  dragged  too  much  forwards,  lest  sufficient  covering  be  not  left.  After  the 
operation  is  finished  the  cut  spongy  tissue  should  be  wiped  over  with  a  solution 
of  chloride  of  zinc  (gr.  40  to  5j.),  and  the  stump  must  be  covered  with  a 
piece  of  lint  moistened  in  boric  acid  or  some  other  antiseptic.  After  passing 
■water  the  parts  must  be  well  bathed  with  some  antiseptic  solution.  In  this 
way  septic  infection,  which  may  readily  occur  in  so  spongy  and  vascular  an 
organ,  may  be  prevented. 

The  flap  met  hod  aho  gives  good  results.  A  rectangular  flap  is  raised  from 
the  dorsal  half  of  the  penis,  and  whilst  the  flap  is  held  back  the  penis  is  trans- 
fixed with  a  fine  straight  bistoury  lietween  the  corpora  cavernosa  and  the 
corpus  spongiosum,  and  a  short  lower  flap  cut  from  above  downwards  and 
orwards.  The  corpora  cavernosa  are  next  cut  through  vertically,  opposite 
the  angles  of  the  flaps,  and  the  urethra  is  dissected  out  from  the  lower 
flap.  After  arresting  the  bleeding,  the  upper  flap  is  turned  down  over  the 
stump,  and  the  urethra  brought  out  through  a  small  puncture  made  in  it. 
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The  flaps  are  united  with  sutures,  and  the  urethra  is  slit  up  aud  adjusted 
with  sutures  to  the  edges  of  the  opening-  in  the  upper  flap. 

If  the  amputation  be  performed  too  high  up  intiltration  of  urine  may  take 
place  into  the  scrotum,  and  to  prevent  this,  it  may  be  safer  to  introduce  an 
elastic  catheter  after  the  operation,  and  leave  it  in  for  a  few  days. 

If  the  glands  in  the  groin  are  distinctly,  but  not  too  greatly,  enlarged,  an 
attempt  should  be  made  to  remove  them  at  the  same  time  as  the  amputation 
of  the  penis  is  performed. 

In  a  case  extending  too  far  back  to  allow  the  performance  of  the  ordinary 
operation,  Pearce  Gould  successfully  removed  the  disease  by  dividing  the 
scrotum  aud  dissecting  away  the  whole  organ  as  far  back  as  the  crura,  leaving 
an  opening  in  the  perinseum  through  which  the  patient  subsequently  passed 
water.  This  operation  has  since  been  repeated  in  many  cases  with  success. 
It  has  been  recommended  to  remove  the  testes  at  the  same  time,  as  they  are 
somewhat  in  tlie  way  during  micturition,  but  this  seems  hardly  necessary. 

If  after  amputation  of  the  penis  much  inconvenience  arises  from  the  urine 
being  passed  downwards  between  the  legs,  it  may  best  be  avoided  by  following 
Ambrose  Fare's  advice  of  adapting  a  funnel,  which  may  be  made  of  metal, 
or  ivory,  to  the  pubes  over  the  stump,  and  thus  carrying  the  urine  clear  of  the 
Ijerson. 

DISEASES    OF    THE  SCROTUM. 

Haematoma  of  the  Scrotum. — In  rare  instances,  as  the  result  of  an 
injury  or  severe  straining  eflbrt,  an  extravasation  of  blood  occurs  in  the  loose 
cellular  tissue  of  the  scrotum.  The  importance  of  tlie  condition  lies  in  the 
fact  that  it  is  likely  to  be  mistaken  for  hgematocele  of  the  tunica  vaginalis, 
in  which  the  blood  is  often  efi'used  around  as  well  as  within  the  serous  cavity 
(p.  1246). 

McCarthy  has  recently  recorded  an  unusual  case  of  this  so-called  "  extra- 
vaginal  hsematocele."  The  patient  was  seventy-four  years  of  age,  and  was 
admitted  to  the  London  Hospital  on  account  of  a  large  globular  swelling  in 
the  left  half  of  the  scrotum.  Above,  the  swelling  presented  a  tubular  pro- 
longation which  extended  into  the  inguinal  canal,  and  over  its  lower  part  the 
skin  was  discoloured.  The  tumour  fluctuated  but  was  not  translucent.  The 
swelling  had  repeatedly  been  tapped,  and,  according  to  the  patient,  clear  fluid 
had  been  drawn  off. 

There  was  no  history  of  any  other  injury,  nor  of  cough  or  violent  exertion. 
The  swelling  was  tapped  and  10  ounces  of  dark  blood-stained  fluid  drawn  off. 
In  ten  days  the  sac  had  refilled,  and  a  smaller  quantity  of  similar  fluid  was 
withdrawn.  A  month  later,  the  swelling  having  again  filled,  an  incision  was 
made,  and  a  large  cavity  containing  dark  fluid  and  lined  with  fibrine  was 
opened.  In  this  cavity  lay  the  testicle,  with  its  tunica  vaginalis  distended 
with  2  ounces  of  clear  fluid.  The  operation  was  followed  by  rapid  recovery. 
The  condition  present  was  evidently  due  to  gradual  alterations  in  an  extrava- 
sation of  blood,  which  possibly  in  the  first  instance  was  the  result  of  tapping 
the  hydrocele.  McCarthy  points  out  that,  with  the  exception  of  the  slight  dis- 
coloration of  the  skin,  the  signs  were  those  of  a  hydrocele,  opaque  either  from 
the  thickness  of  its  walls  or  the  character  of  its  contents. 

Inflammatory  (Edema  of  the  scrotum  is  an  erysipelatous  inflammation  of 
this  region,  and  derives  its  chief  peculiarity  from  the  circumstance  of  its  giving 
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rise  to  great  effusion  into  and  swelling  of  the  areolar  tissue  of  this  part  and  of 
the  penis,  with  a  tendency  to  rapid  sloughing,  by  which  the  integument  may 
become  affected  to  such  an  extent  as  to  lay  bare  the  testes.  This  disease  usually 
originates  from  some  local  source  of  irritation,  as  fissures,  cracks,  or  urinaiy 
extravasation  (Vol.  T.,  p.  957).  There  is  a  peculiar  form  of  "inflammatory 
oedema  "  of  the  scrotum  and  penis,  which  is  apt  to  occur  as  a  scijuela  of 
small-pox  and  scarlet  fever ;  rapid  and  extensive  infiltration  of  the  parts  occurs, 
with  a  tendency  to  speedy  gangrenous  disorganization  of  the  areolar  tissue  and 
skin. 

The  Treatment  consists  in  elevating  the  scrotum,  fomenting  it  well,  and 
making  early  and  free  incisions  into  it,  particularly  at  the  posterior  and 
dependent  parts  of  the  scrotum  and  penis,  with  the  view  of  relieving  the 
tension  and  thus  preventing  the  liability  to  slough.  Should  this  occur,  the 
case  must  be  treated  on  ordinary  principles,  when  cicatrization  will  speedily 
ensue,  however  extensive  the  denudation  of  parts  may  be.  The  constitutional 
management  must  be  conducted  with  special  attention  to  the  maintenance  of 
the  patient's  strength. 

Elephantiasis  of  the  Scrotum  has  already  been  described  at  p. 

Squamous  Carcinoma  occasionally  affects  the  scrotum  ;  and  as  it  occurs 
principally  in  chimney-sweeps,  it  has  appropriately  enough  been  termed 
Cldmncij-sweeps''  Cancer.  The  disease  appears  to  arise  from  the  irritation  of 
the  soot  lodging  in  the  folds  of  the  scrotum  (Vol.  I.,  p.  1054).  It  may  also 
occur  in  workers  in  tar  and  paraffin.  Butlin,  who  recently  lectured  on  this 
subject  before  the  Eoyal  College  of  Surgeons,  does  not  think  that  there  is 
sufficient  evidence  to  show  that  the  generally  accepted  opinion  that  chimney- 
sweeps' cancer  is  much  rarer  now  than  formerly  is  founded  on  fact.  He 
concludes  that  the  rarity  of  the  disease  on  the  Continent  is  due  to  the  adoption 
of  a  special  costume  by  foreign  sweeps  which  protects  them  from  the  soot. 

The  disease  commonly  connnences  as  a  tubercle  or  wart,  which  after  a  time 
cracks  and  ulcerates,  and  assumes  the  ordinary  characters  of  a  carcinomatous 
ulcei'.  It  gradually  spreads,  and  may  at  last  involve  the  greater  part  of  the 
scrotum,  and  even  invade  the  testis.  After  a  time  the  inguinal  and  pelvic 
glands  may  be  aflTected  ;  and  the  patient,  if  deprived  of  his  covering  of  soot, 
will  be  found  to  be  cachectic-looking. 

Butlin  has  made  the  interesting  suggestion  that  certain  rare  instances,  in 
which  a  carcinomatous  growth  in  the  inguinal  glands  has  occurred  without  any 
evidence  of  the  existence  of  a  primary  tumour,  may  be  explained  by  supposing 
that  the  primary  growth  has  failed  to  develop  although  it  has  caused  infection 
of  the  lymphatics. 

The  Treatment  consists  in  excising  widely  the  diseased  portion  of  the  scmtum, 
provided  the  inguinal  glands  be  not  involved  to  such  an  extent  as  to  render 
any  attempt  to  remove  them  inadvisable.  The  disease  has  a  great  tendency 
to  recur,  and  the  recurrent  growth  may  arise,  not  in  the  position  of  the 
original  tumour,  but  in  some  other  part  of  the  scrotum,  the  skin  of  which  is 
usually  thickened  and  warty.    Recurrence  in  the  glands  is  not  uncommon. 
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DISEASES  OF  THE  TESTIS  AND  COED. 

MALPOSITION    OP    THE  TESTIS. 

The  testes  are,  in  the  foetus,  situated  in  the  lumbar  region  below  the  kidneys, 
and  by  a  gradual  transition  they  descend  into  the  scrotum  a  short  time  before 
birth.  In  its  descent  the  testicle  is  preceded  by  a  pouch  of  peritoneum,  the 
processus  vaginalis  testis,  which  normally  becomes  afterwards  closed  above, 
and  foi'ras  tlie  tunica  vaginalis.  Although  much  doubt  exists  as  to  the  exact 
way  in  which  the  descent  of  the  testicles  is  brought  about,  it  seems  probable 
that  the  most  important  agent  in  the  process  is  the  guhernaciilum  testis.  The 
existence  of  this  fibro-muscular  structure  has  long  been  recognised,  but  our 
knowledge  of  its  development  and  relations  has  been  largely  increased  by  the 
recent  researches  of  Lockwood  and  others.  Above,  the  gubernaculum  ends  in 
fibres  which  are  attached  to  the  vas,  the  epididymis,  the  body  of  the  testis,  and 
the  peritoneum  of  the  back  of  the  abdomen.  Below,  the  fibres  have  been  traced 
to  the  abdominal  wall  in  the  position  of  the  internal  abdominal  ring,  whence 
others  pass  along  the  inguinal  canal,  some  ending  on  the  pubes,  and  others 
in  the  scrotum  and  perineeum.  Lockwood  has  also  described  a  band,  which  can 
usually  be  found  in  the  earlier  months,  passing  outwards  into  Scarpa's  triangle. 

It  is  probable  that  the  processus  vaginalis  as  well  as  the  testis  itself  owes  its 
descent  to  the  action  of  the  gubernaculum,  the  upper  fibres  of  which  pass 
to  the  peritoneum.  Under  normal  circumstances  it  is  supposed  that  the  testis 
is  drawn  to  the  position  of  the  internal  abdominal  ring  by  the  abdominal  fibres  of 
the  gubernaculum.  It  is  then  drawn  along  the  inguinal  canal  by  fibres  passing 
to  the  pubes,  and  finally  drawn  into  the  scrotum  by  the  scrotal  assisted  by 
perinagal  fibres. 

The  descent  of  the  testis  may  merely  be  delayed  so  that,  instead  of  the 
gland  being  in  the  scrotum  at  birth,  one  or  both  do  not  leave  the  abdomen 
until  some  time  afterwards  ;  in  other  cases  the  testis  is  permanently  arrested 
at  some  spot  along  the  line  of  its  normal  descent,  whilst  very  rarely  the  organ 
leaves  its  pi'oper  path  and  strays  to  the  perina3um  or  thigh. 

A  retained  testis  may  continue  to  lie  within  the  cavity  of  the  abdomen  ; 
it  may  be  arrested  at  the  internal  abdominal  ring  ;  it  may  remain  in  the 
inguinal  canal,  or  may  project  just  beyond  the  external  abdominal  ring,  with- 
out properly  entering  the  scrotum.  The  testicle  is  often  very  movable,  and 
may  be  slipped  upwards  completely  inside  the  abdomen  and  downwards  to  the 
lower  end  of  the  canal. 

When  the  testis  is  completely  retained,  no  other  symptom  exists  except  the 
absence  of  the  organ  from  its  normal  position  ;  but  when  it  occupies  the 
inguinal  canal  it  is  often  the  seat  of  pain,  due  no  doubt  to  the  compression  to 
which  it  is  exposed.  It  may  also,  as  has  been  stated  at  p.  8G7,  become  com- 
plicated with,  or  be  mistaken  for,  a  hernia,  and  may  present  many  diagnostic 
difficulties. 
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In  rare  instances  the  testis  misses  the  scrotum  and  passes  into  the  perinajum, 
where  it  usuahy  Hes  close  to  the  anus.  The  explanation  of  this  malposition  is 
probably  to  be  found  in  the  fact  that  a  prolongation  of  the  fibres  of  the  guber- 
naculum  can  usually  be  found  passing  to  the  perinteum.  Still  more  rarely  the 
testis  has  been  known  to  escape  by  the  crural  canal  on  to  the  thigh. 

There  is  a  very  important  question  connected  with  malposition  of  the  testis, 
viz.,  Is  the  organ  when  undescended  prolific  ?  Curling  and  others  were  of 
opinion  that  it  is  not,  but  more  recent  observations  tend  to  show  that  the 
organ  is  at  first  functionally  active,  but  that  it  "  ages  prematurely."  In 
some  cases  of  double  cryptorchism  spermatozoa  have  been  found  in  the 
seminal  fluid,  whilst  in  other  cases  they  have  been  absent  ;  and  it  would  appear 
that  this  depends  largely  upon  the  age  of  the  patient,  and  whether  or  not  the 
testicle  has  been  the  seat  of  attacks  of  inflammation.  The  compression  to 
which  a  testicle  is  exposed  in  the  inguinal  canal  is  harmful  to  its  functional 
activity  ;  the  organ  is  often  smaller  than  normal,  and  is  liable  gradually  to 
undergo  degenerative  changes.  In  the  present  state  of  our  knowledge  of  this 
subject,  it  may  be  concluded  that  a  man  with  both  testicles  retained  is  by  no 
means  necessarily  sterile,  but  that  he  is  likely  to  become  so  at  a  comparatively 
early  age. 

Not  only  is  a  testicle  retained  in  the  inguinal  canal  especially  liable  to 
inflammation  from  shght  injuries,  but  should  gonorrhoeal  epididymitis  occur, 
the  symptoms  are  intensified  by  the  compression  of  the  surrounding  tense 
structures.  There  is  also  a  liability  to  severe  acute  symptoms  due  to  torsion 
of  the  cord,  and  it  is  probable  that  a  retained  testicle  is  more  prone  to  malignant 
disease  than  an  organ  in  its  natural  position. 

Inflammation  of  the  Testis  in  the  Inguinal  Canal  may  sometimes 
take  place,  even  in  adults,  when  the  organ  has  not  descended  through  the 
external  ring,  giving  rise  to  a  train  of  somewhat  ])uzzling  symptoms,  which 
closely  resemble  those  of  strangulated  hernia  ;  with  which,  however,  it  must 
be  borne  in  mind  that  it  may  be  associated  (p.  .SG7).  On  examination,  a 
large  irregular  tumour,  in  some  parts  hard,  in  others  soft,  very  tender,  and 
occasioning  a  sickening  sensation  when  pressed  upon,  will  be  found  in  the 
situation  of  the  inguinal  canal.  There  is  usually  a  tendency  to  vomiting, 
with  some  constipation,  and  colicky  pains  in  the  abdomen.  On  examining 
the  scrotum  it  will  be  found  that  the  testis  on  the  affected  side  is  absent  ; 
and  on  passing  the  finger  into  the  external  ring,  the  organ  can  be  felt  to  be 
lodged  in  the  canal.  In  consequence  of  the  proximity  of  the  peritoneum  to 
the  inflamed  testis,  this  membrane  occasionally  becomes  involved  in  the 
morbid  process  ;  and,  as  the  result  of  the  constriction  of  the  tendinous  and 
aponeurotic  tissues  in  the  situation,  sloughing  has  occasionally  occurred. 
Either  of  these  conditions  may  lead  to  a  fatal  termination. 

Torsion  of  the  Spermatic  Cord  was  first  described  by  Nicoladoni  in 
18S."),  and  since  the  publication  of  cases  in  this  country  by  Whipple  and 
Bryant  the  condition  has  received  considei-able  attention,  and  must  be 
regarded  as  one  of  great  practical  importance.  The  accident  is  especially 
liable  to  occur  when  the  testicle  is  imperfectly  descended  and  freely  movable. 
There  is  frequently  a  definite  history  of  some  exciting  cause,  such  as  a  jump 
or  muscular  effort,  which  is  rapidly  followed  by  severe  pain,  often  accompanied 
by  vomiting.  Almost  immediately  a  tumour  makes  its  appearance  in  the 
groin,  and  thus  the  close  resemblance  of  the  symptoms  to  those  of  a  strangu- 
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lated  hernia  is  obvious.  When,  however,  as  rarely  happens,  the  affected 
testicle  is  in  its  normal  position,  the  case  is  more  likely  to  be  mistaken  for  one 
of  acute  inflammation  of  the  organ.  Of  18  recorded  cases  in  wliich  the 
diagnosis  made  is  stated,  11  were  thought  to  be  strangulated  hernia,  2  inflam- 
mation of  the  testicle,  and  in  b  only  the  true  nature  of  the  condition  was 
suspected  or  definitely  recognized.  Bryant  and  others  have  pointed  out  that 
the  vomiting  is  rarely  so  severe  or  persistent  as  in  hernia,  whilst  the  general 
■symptoms  of  strangulation  of  intestine  are  absent.  The  chief  difficulty  would 
therefore  consist  in  distinguishing  the  case  from  one  of  strangulated  hernia  in 
which  the  sac  contains  omentum  or  in  which  the  whole  lumen  of  the  bowel 
is  not  obstructed. 

The  rapid  development  of  a  swelling  in  these  cases  is  due  to  the  sudden 
engorgement  of  the  testis  with  blood,  the  gland  being  described  as  having 
the  appearance  of  a  ripe  plum.  There  may  also  be  an  effusion  of  blood- 
stained fluid  into  the  tunica  vaginalis. 

Treatment. — In  one  case  recorded  by  Gififord  Nash  the  condition  was 
diagnosed  an  hour  and  a  half  after  the  appearance  of  the  first  symptom  and  the 
half  twist  of  the  cord  was  undone  by  manipulation,  the  swelling  of  the  testis  and 
■epididymis  disappearing  almost  at  once.  As  a  general  rule,  however,  the  case 
is  not  seen  until  such  treatment  is  impossible,  even  if  the  diagnosis  be  clear. 
An  incision  is  therefore  necessary,  and  removal  of  the  affected  testicle  is 
probably  always  the  best  course  to  adopt.  If  the  testicle  be  in  the  in- 
guinal canal  the  necessity  of  removal  is  obvious,  but  even  if  the  testicle  be 
in  its  normal  position  and  the  torsion  can  be  relieved,  atrophy  will  probably 
follow,  as  in  Bryant's  case,  in  which  this  treatment  was  adoptecl,  or  actual 
■sloughing  may  take  place.  It  is  interesting  to  note  that  in  Xasirs  case, 
mentioned  above,  the  testicle  sul)sequently  became  considerably  smaller  than 
the  other. 

Treatment  of  Misplaced  Testis. — No  treatment  is  required  for  a 
testicle  retained  in  the  inguinal  canal  if  the  patient  is  an  infant  and  the 
condition  is  not  complicated  with  hernia.  When,  however,  the  patient  is 
older — preferably  between  eight  and  ten  years — an  operation  may  be  under- 
taken with  the  object  of  transplanting  the  gland  into  the  scrotum,  and  thus 
relieving  the  inconvenience  of  a  testicle  in  the  groin,  and  possibly  preventing 
its  subsequent  atrophy.  The  difficulties  of  the  operation  are  twofold.  In  the 
first  place  it  may  be  found  difficult  or  even  impossible  to  free  the  testicle 
sufficiently  to  allow  it  to  be  drawn  downwards  into  the  scrotum  ;  the  vas 
deferens  is  long  and  lax,  but  the  vessels  may  be  short,  and  firm  adhesions 
present.  Secondly,  when  the  testicle  has  been  brought  down  into  the  scrotum 
the  difficulty  is  to  keep  it  there. 

The  operation  consists  in  making  an  incision  over  the  inguinal  canal  and 
-extending  it  downwards  to  the  scrotum.  The  testicle  is  exposed  and  carefully 
separated  from  the  surrounding  structures,  great  care  being  taken  not  to 
damage  the  vas.  As  a  rule  the  tunica  vaginalis  is  found  open  into  the 
peritoneum,  and  must  be  divided  above  the  testicle.  The  testicle  can,  as  a 
Tule,  now  be  gently  drawn  into  the  scrotum,  the  tissues  of  which  are  separated 
to  receive  it.  Various  methods  have  been  devised  with  the  object  to  keeping 
the  testicle  in  its  new  position. 

The  simplest  consists  in  passing  a  single  silk  suture  through  the  tissues  at 
sthe  bottom  of  the  scrotum  and  the  tunica  albuginea.    This,  however,  often 
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fails  to  prevent  the  testicle  being  gradually  drawn  upwards  again.  Another 
plaa  consists  in  attaching  a  silk  suture  to  the  testicle,  passing  the  two  ends 
out  through  the  bottom  of  the  scrotum,  and  knotting  them  over  a  pad  of 
gauze  included  in  the  dressing,  or,  as  Watson  Cheyne  has  suggested,  to  a  light 
wire  frame  which  fits  round  the  scrotum.  After  about  ten  days  the  projecting 
part  of  the  silk  is  cut  off.  Horsley  has  obtained  good  results  by  loosely  fixing 
the  upper  end  of  the  testicle  by  means  of  a  silk  suture  to  the  periosteum 
covering  the  ramus  of  the  pubes.  The  silk  is  passed  with  a  curved  needle  on 
a  handle,  care  beiug  taken  not  to  wound  the  crus  penis.  In  any  case  the 
external  abdominal  ring  must  l:)e  sufficiently  closed  with  sutures. 

If  the  testicle  lies  in  the  perineum  it  can  usually  be  transplanted  into  the 
scrotum  without  great  difficulty.  It  must  be  dissected  out,  and  left  attached 
by  the  cord  only.  An  incision  is  then  made  into  the  scrotum,  the  testicle 
placed  in  its  proper  ])osition,  and  secured  by  a  fine  stitch.  The  treatment  of 
retained  testis  complicated  with  inguinal  hernia  has  already  been  considered 
at  p.  .S74. 

Retroversion  of  the  Testicle  is  not  very  uncommon.  The  organ  is 
completely  turned  round,  so  that  the  epididymis  is  placed  in  front.  In  a 
case  of  this  kind  which  I  had  an  opportunity  of  examining  after  death  the 
epididymis  and  vas  deferens  were  considerably  larger  than  natural.  If  a 
hydrocele  form  in  such  a  case,  it  will  be  seated  behind  the  testis. 


NEURALGIA    OF    THE  TESTIS. 

A  painful  or  irritable  condition  of  the  testicle  may  occur  without  any  actual 
disease  of  the  organ  ;  the  pain  being  seated  either  in  the  epididymis,  which  is 
the  part  naturally  the  most  tender,  in  the  body  of  the  testis,  or  extending 
along  the  cord  to  the  loins  and  groins.  It  is  usually  paroxysmal,  and  is 
accompanied  by  great  tenderness,  and  commonly  by  some  fulness  of  the 
organ,  which  feels  soft  and  flaccid  ;  but  it  is  difficult  to  make  a  proper 
examination,  on  account  of  the  agony  that  is  induced  by  touching  the  part. 
This  disease  occurs  chiefly  in  young  men  of  a  nervous  temperament,  and  is 
frequently  associated  with  great  mental  despondency,  sometimes  amounting 
to  a  suicidal  tendency. 

I'he  Causes  are  obscure  :  in  many  cases  the  disease  appears  to  be  connected 
with  a  neuralgic  temperament,  but  in  others  it  is  associated  with  some  dyspeptic 
disorder,  or  may  be  dependent  upon  local  irritation ;  thus,  external  piles,  or  the 
pressure  of  a  varicocele,  will  often  give  rise  to  it.  In  middle-aged  or  elderly 
men  it  is  often  gouty,  most  commonly  affecting  the  left  testicle. 

The  disease  is  usually  of  a  very  chronic  character.  In  some  instances, 
however,  it  ceases  spontaneously,  after  having  lasted  for  weeks  or  months. 

Treatment. — When  the  neuralgia  is  dependent  upon  constitutional  causes 
the  treatment  is  extremely  unsatisfactory.  The  administration  of  tonics,  such 
as  iron,  zinc,  or  quinine,  the  local  application  of  sedatives,  as  of  atropire 
ointment  or  the  tincture  of  aconite,  may  be  of  service.  In  other  cases,  cold 
bathing  or  douching  will  be  beneficial ;  and,  in  all,  keeping  the  part  supported 
with  a  suspensory  bandage  will  be  advantageous.  AVhen  it  is  due  to  gout  the 
patient  must  be  treated  for  that  condition.  In  the  event  of  there  being  anv 
local  irritation,  that  should  be  removed  :  thus,  I  have  known  the  disease  to 
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cease  after  the  excisiou  of  external  ]Mles  :  and  when  it  is  connected  with 
varicocele,  proper  measures  must  be  adopted  for  the  relief  of  that  affection. 

The  application  of  glycerine  and  belladonna  or  of  a  mixture  of  equal  parts 
of  chloral  and  camphor  may  give  relief. 

In  extreme  cases,  Astley  Cooper  recommended  castration  ;  but  such  a 
proceeding  is  altogether  unjustifiable  in  a  disease  that  is  either  constitutional, 
or  dependent  on  local  causes  which  are  readily  removable. 


ACUTE    INFLAMMATION    OF    THE  TESTIS. 

Acute  Inflammation  of  the  Testicle  may  be  seated  in  the  body  of  the 
organ,  constituting  Orchitis,  or  the  epididymis  alone  may  be  affected,  con- 
stituting Epididijmitis.  But  although  the  inflammation  may  remain  limited 
to  one  or  other  of  these  structures,  in  the  large  majority  of  cases  both  are 
eventually  involved. 

Causes. — By  far  the  most  common  cause  of  acute  inflammation  of  the 
testicle  is  direct  extension  from  the  urethra.  This  variety,  in  which  the 
epididymis  is  always  primarily  affected,  is  met  with  in  gonorrhrea  (p.  11G9), 
and  as  the  result  of  irritation  set  up  in  the  canal  by  the  passage  of  in- 
strumeuts  or  the  lodgment  of  calculi.  To  the  same  class  probably  belong  the 
cases  in  which  an  attack  of  epididymitis  occurs  as  a  complication  of  chronic 
inflammation  or  hypertrophy  of  the  prostate,  especially  in  gouty  subjects. 
Inflammation,  aff"ecting  chiefly  the  body,  may  occur  as  the  result  of  an  injury, 
such  as  a  squeeze,  blow,  or  severe  strain.  Orchitis  may  also  occur  as  a 
sequela  of  certain  acute  infective  diseases  ;  of  these  mumps  is  by  far  the  most 
important,  but  amongst  others  in  which  the  same  complication  has  been 
observed  may  be  mentioned  typhoid  fever  and  smallpox.  Apart  from  the 
epididymitis  which  is  met  with  in  gouty  subjects,  probably  as  the  result  of 
urethral  or  prostatic  inflammation,  the  existence  of  a  true  gouty  orchitis  in 
which  the  body  of  the  testicle  is  affected  seems  undoubted.  Orchitis  lias  also 
been  met  with  in  association  with  other  manifestations  of  acute  rheumatism, 
but,  as  Jacobson  remarks,  before  a  diagnosis  of  "rheumatic  orchitis  "  is  made, 
not  only  must  any  urethral  or  other  cause  be  excluded,  but  care  must  be 
taken  to  distinguish  neuralgic  pains  in  the  epididymis  or  testis,  to  which  gouty 
and  rheumatic  subjects  are  especially  liable,  from  a  supposed  inflammation  of 
the  testicle. 

The  Symptoms  necessarily  vary,  not  only  according  as  the  disease  is  of  an 
acute  or  subacute  character,  but  as  it  primarily  affects  the  body  of  the  testis 
or  the  epididymis.  When  it  commences  in  the  latter  structure  it  is  the 
globus  minor  that  is  commonly  first  affected  ;  it  becomes  swollen,  hard,  and 
tender.  The  inflammation  may  be  confined  throughout  to  this  part ;  but 
most  frequently  it  invades  the  whole  of  the  organ,  which  becomes  uniformly 
enlarged  and  somewhat  ovoid  ;  it  is  frequently  accompanied  by  a  good  deal 
of  effusion  into  the  tunica  vaginalis,  constituting  the  Acute  Hijdrocele  of 
Velpeau.  As  the  inflammation  subsides,  the  different  characters  presented 
by  the  enlargement  of  the  two  constituents  of  the  organ  again  become 
apparent.  The  swelling  is  therefore  due  partly  to  general  enlargement 
of  the  organ,  but  in  some  cases  to  inflammatory  effusion  into  the  tunica 
vaginalis. 
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The  pain  is  always  very  severe,  with  much  tenderness  and  a  sensation  of 
weight,  and  commonly  extends  up  the  cord  into  the  groin  and  loin.  It  is 
generally  greatest  when  the  body  of  the  testis  is  alfected,  owing  probably  to 
the  enveloping  fibrous  tunic  preventing  the  expansion  of  the  organ.  Hence 
it  is  often  spasmodic  and  paroxysmal,  extending  up  the  course  of  the  cord. 
There  are  usually  considerable  swelling  and  redness  of  the  scrotum,  with 
turgescence  of  the  scrotal  veins,  and  a  congested  state  of  the  cord,  with  sharp 
pyrexia,  nausea,  and  perhaps  occasional  vomiting. 

As  the  disease  subsides,  the  body  of  the  testis  first  resumes  its  normal  cha- 
racter and  shape,  the  epididymis  often  continuing  hardened  and  enlarged  for 
a  considerable  period.  In  fact,  the  induration  that  forms  in  the  epididymis 
may  be  permanent,  implicating  the  whole  or  a  portion  of  its  convolutions. 

Gosselin  has  shown  that  this  induration  of  the  epididymis  following  inflam- 
mation frequently  causes  complete  obstruction  of  the  canal,  and  if  occurring 
on  both  sides,  produces  sterility.  In  19  such  cases  he  found  spermatozoa  absent 
from  the  semen,  and  the  patients  consequently  incapable  of  procreation, 
although  the  appearance  of  the  testes  and  of  their  secretion  was  scarcely 
altered,  and  the  virile  powers  of  the  patients  remained  unimpaired.  Curling 
also  mentions  several  such  cases,  and  points  out  the  necessity  of  continuing 
the  treatment  of  epididymitis  until  the  last  trace  of  induration  has  disappeared. 
At  a  later  period  treatment  is  almost  useless. 

Subacute  Orchitis  usually  comes  on  with  the  same  symptoms,  though  in 
a  less  marked  form  than  in  the  acute  variety.  The  swelling,  however,  is  con- 
siderable, though  of  a  softer  kind.  Should  it  become  chronic,  the  testis  often 
remains  permanently  enlarged  and  hardened,  assuming  an  oval  shape,  being 
smooth,  heavy,  and  uniformly  expanded,  with  a  sensation  of  weight,  dragging, 
and  severe  pain,  and  a  good  deal  of  tenderness  on  pressure.  This  form  of 
orchitis  occasionally  occurs  in  old  people. 

Orchitis  may  occur  idiopathically,  without  any  assignable  cause  in  the  way 
of  external  injury  or  local  irritation  in  the  urethra  or  prostate.  This  form  of 
the  disease  is  most  common  in  middle-aged  men,  and  more  especially  in  those 
who  are  gouty.  In  fact,  the  disease  is  in  all  probability  one  of  the  many  local 
forms  of  gouty  inflammation.  It  is  not  very  acute  but  lingering,  liable  to  re- 
currence, and  to  be  followed  either  by  hydrocele  or  chronic  induration  of  the 
epididymis. 

Atrophy  of  the  Testis  as  a  consequence  of  Inflammation  is  more 
liable  to  follow  the  orchitis  of  mumps  in  young  men  above  the  age  of  puberty 
than  any  other  inflammatory  affection  of  the  organ.  It  is  remarkable  how 
rapid  and  how  complete  the  wasting  of  the  testis  will  be  in  these  cases.  A 
few  weeks  after  the  subsidence  of  the  inflammation  the  testis  may  be  found  to 
form  a  small  soft  mass  not  larger  than  a  filbert. 

Atrophy  of  the  testis  may  sometimes  gradually  ensue  also  as  a  result 
of  chronic  epididymitis,  and  the  consequent  induration  of  this  structure. 
Strangulation  of  the  vascular  supply  to  the  testis  occurs,  and  the  whole 
organ  at  last  wastes  so  as  to  leave  nothing  but  a  small  hardened  mass  in  the 
scrotum. 

Treatment  of  Acute  Orchitis. — The  patient  should  be  kept  in  bed  with 
the  testis  raised  on  a  small  pillow  between  the  thighs,  and  hot  fomentations 
diligently  applied.  At  the  same  time  the  swollen  gland  may  be  painted  with 
a  mixture  of  equal  parts  of  glycerine  and  extract  of  belladonna.    This  treat- 
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ment  will  usually  be  found  to  give  the  patient  relief ;  but  if  the  case  be  seen 
very  early,  before  much  swelling  has  taken  place,  the  application  of  cold  by 
means  of  Leiter's  tubes  (Vol.  I.,  p.  214)  or  Otis's  coil  may  sometimes  cut  the 
inflammation  short  and  give  immediate  relief.  Local  blood-letting  is  often  of 
great  service  when  there  is  much  pain.  It  is  best  carried  out  by  puncturing 
the  veins  of  the  scrotum — a  far  better  method  than  applying  leeches,  the  bites 
of  which  are  apt  to  become  irritated.  This  little  operation  may  be  very 
effectually  done  by  directing  the  patient  to  stand  up,  and  to  foment  the 
scrotum  for  a  few  minutes  with  a  hot  sponge,  so  as  to  distend  the  veins  ; 
these  may  then  be  punctured  at  various  points  with  a  fine  lancet,  and  the 
parts  well  fomented,  so  as  to  encourage  the  flow  of  blood.  In  this  way  six 
or  eight  ounces  may  be  taken  in  the  course  of  a  few  minutes  ;  when  enough 
has  escaped,  the  further  flow  may  be  arrested  by  laying  the  patient  down  and 
elevating  the  part. 

If  there  be  much  effusion  into  the  tunica  vaginalis,  constituting  acute 
hydrocele,  relief  may  be  afforded  by  tapping.  Puncture  of  the  testis  itself, 
which  has  been  recommended,  is  a  needless  and  dangerous  proceeding.  I 
have  known  of  a  case  in  which  it  was  followed  by  abscess  in  the  gland, 
ending  in  its  complete  destruction. 

The  Constitutional  Treatment  during  the  acute  stage  consists  in  the  adminis- 
tration of  salines  and  antimony,  with  hyoscyamus  in  full  doses,  so  as  to  give 
an  aperient,  a  diaphoretic,  and  a  sedative  together  ;  when  this  begins  to  act, 
great  relief  is  usually  afforded. 

As  the  inflammation  subsides,  the  treatment  must  be  changed.  When  there 
is  merely  swelling  and  hardness  left,  with  but  little  pain  or  tenderness,  the 
testis  may  advantageously  be  strapped,  so  as  to  give  good  support  and  to 
promote  absorption  of  plastic  matter.  Fricke  of  Hamburg  has  strongly 
recommended  strapping  in  the  acute  stage  ;  but  I  cannot  say  that  I  have 
ever  seen  any  advantage  derived  from  it  at  this  period  of  the  disease,  though 
I  have  many  times  seen  it  tried  ;  it  has  usually  appeared  to  me  to  increase,, 
sometimes  very  considerably,  the  pain  in  the  part,  and  the  general  uneasiness. 

In  Subacute  Orchitis  much  benefit  is  usually  derived  from  a  short  course 
of  Dover's  powder  and  calomel,  with  early  strapping  of  the  testis.  When  the 
organ  has  become  enlarged  and  indurated,  as  the  result  of  chronic  inflamma- 
tion, it  may  advantageously  be  strapped  either  with  simple  plaster,  or  with  one 
composed  of  equal  parts  of  the  emplastrum  ammoniaci  cum  hydrai-gyro  and 
soap-plaster  ;  mercury  in  small  doses,  more  especially  the  perehloride,  being 
continued  for  some  length  of  time,  until  the  inflammatory  products  are  absorbed 
and  the  hardness  disappears. 

In  Strapping  a  Testicle,  the  scrotum  should  be  shaved,  and  then  drawn 
tightly  upwards  on  the  affected  side.  The  Surgeon  should  next  pass  a  long 
strip  of  plaster,  an  inch  broad,  above  the  enlarged  testicle  and  round  the 
corresponding  side  of  the  scrotum,  so  as  to  isolate  it.  Another  strip  is  now 
passed  from  behind,  in  a  longitudinal  direction,  over  the  lower  end  of  the 
testis,  and  upwards  upon  the  anterior  part  of  the  scrotum  ;  and  then,  by  a 
succession  of  horizontal  and  vertical  strips,  neatly  overlapping  and  drawn 
tightly,  the  organ  is  completely  enveloped  and  compressed.  To  be  of  any 
service,  the  strapping  must  be  tightly  and  evenly  applied  ;  but  at  the  same 
time  care  must  be  taken  not  to  strangulate  the  scrotum  by  drawing  down  the 
upper  strips  of  planter  too  forcibly.    In  a  case  of  syphilitic  disease  of  the 
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testis,  in  which  I  was  obliged  to  have  recourse  to  castration,  the  whole  of  the 
side  of  the  scrotum  had  sloughed  away,  leaving  the  testis  exposed  and  fungat- 
ing,  in  consequence  of  the  tight  strapping  which  had  been  employed  before  the 
case  came  into  my  hands. 

After  the  swelling  has  subsided,  the  patient  must  wear  a  suspensory  bandage 
for  some  months. 

The  Induration  about  the  Epididymis,  which  usually  remains  after  epididy- 
mitis, must  be  treated  by  prolonged  counter-irritation  with  tincture  of  iodine, 
or  by  the  application  of  the  iodide  of  lead  or  iodine  ointment.  So  long  as  any 
induration  is  left  it  is  doubtful  whether  the  secretion  is  able  to  find  its  way 
through  the  thickened  epididymis. 

Abscess  of  the  Testicle  as  the  result  of  orchitis  is  rare,  but  is  less  ex- 
ceptional after  some  forms  of  the  disease  than  others.  (!onorrh(]eal  epididy- 
mitis is  followed  by  suppuration  only  in  extremely  rare  instances.  Marmaduke 
Sheild,  who  has  recently  investigated  this  subject,  has  collected  a  considerable 
number  of  cases  in  which  suppuration  has  followed  the  passage  of  instruments. 
Thus,  abscess  of  the  testicle  has  been  known  to  follow  catheterization,  and  also 
lithotomy  and  lithotrity.  Traumatic  orchitis  rarely  suppurates.  With  regard 
to  the  inflammation  of  the  testicle  which  follows  specific  fevers,  Terrillon  and 
Monod  state  that  orchitis  after  typhoid  more  frequently  ends  in  suppuration 
than  any  other  variety,  whereas  Sheild  was  unable  to  find  a  single  recorded 
case  in  which  abscess  of  the  testicle  had  occurred  after  mumps.  Wilks  and 
Moxon  mention  four  cases  in  which  they  found  abscess  of  the  epididymis  in 
pytemia.  Simple  abscess  of  the  testicle  must  be  carefully  distinguished  from 
those  due  to  tuberculous  or  syphilitic  disease,  and  also  from  suppuration  in  the 
cavity  of  the  tunica  vaginalis. 

In  true  abscess  of  the  testicle  the  pus  forms  under  the  tunica  albuginea, 
adhesion  takes  place  between  the  testis  and  the  scrotum,  the  fibrous  coat 
gives  way,  and  the  pus  gets  vent  externally  through  the  integuments.  Into 
the  aperture  that  necessarily  results  a  portion  of  the  secreting  tissue  of  the 
gland  sometimes  projects,  and,  becoming  inflamed,  forms  a  red,  granular,  and 
fungous  mass,  protruding  through  and  overlapping  the  edges  of  the  aperture. 
The  treatment  consists  in  making  an  incision  as  soon  as  the  presence  of  pus 
is  suspected  ;  if  a  fungus  testis  forms,  it  must  be  treated  as  described  at 
p.  1252. 

Inflammation  and  Abscess  of  the  Cord. — In  some  cases  the  inflamma- 
tion of  the  testis  may  extend,  or  the  disease  may,  from  the  first,  be  limited  to 
tlie  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction,  with  a  good  deal  of 
pain  and  tenderness,  and  eventually  abscess,  accompanied  by  the  usual  signs 
of  suppuration.  The  Treatment  of  such  a  case  must  be  conducted  on  ordinary 
principles,  early  discharge  for  the  pus  being  secured. 

Chronic  Orchitis  of  a  persistent  character  constitutes  a  distinct  disease  of 
the  testis,  so  closely  allied  to  some  forms  of  tumour  of  this  organ  in  its  char- 
acter and  pathology,  that  it  will  be  more  convenient  to  consider  it  with  the 
.Solid  Enlargements  of  the  Gland  (p.  12.51). 

HYDROCELE. 

By  Hydrocele  is  meant  an  accumulation  of  serous  fluid,  formed  in  con- 
nexion with  the  testis  or  cord.    In  the  most  common  form  the  fluid  occupies 
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the  sac  of  the  tunica  vaginaHs  ;  but  iu  other  iustauces  it  forms  distinct  cysts, 
either  in  connexion  with  the  testis  or  upon  the  cord.  It  will  be  convenient 
to  describe  hydrocele  of  the  testis  and  hydrocele  of  the  cord  separately. 

Hydrocele  of  the  Testis. — 1.  Hydrocele  of  the  Tunica  Vaginalis, 
or  Vaginal  Hydrocele,  is  the  ordinary  form  of  the  disease.  It  may  occur  as 
the  result  of  acute  orchitis,  the  inflammation  of  the  testis  causing  the  effusion 
of  a  quantity  of  fluid  into  its  serous  investment  (p.  12;'U).  This,  however,  is 
not  the  kind  of  hydrocele  that  is  commonly  met  with  ;  the  fluid  so  poured  out 
as  the  result  of  active  inflammation  usually  becoming  absorbed  as  the  parts 
recover  their  normal  condition.  The  true  or  primary  hydrocele  occurs  as  a 
chronic  disease,  without  any  signs  of  inflammation  of  the  testicle,  or,  at  most, 
with  but  slight  tenderness  of  that  organ.  It  is  most  frequently  met  with  in 
individuals  about  the  middle  period  of  life,  commonly  without  any  evident 
exciting  cause,  either  constitutional  or  local.    It  is  very  common  in  men  who 

have  lived  long  in  warm  climates,  and  Fayrer 
considers  it  in  some  cases  to  have  a  malarial 
origin.  Hydrocele  is  also  very  frequently 
seen  in  infants  when  but  a  few  days  old,  and 
may  very  possibly  be  present  at  the  time  of 
birth. 

The  Symptoms  of  hydrocele  are  tolerably 
«  T      1      evident.     The  disease  begins  with  a  degree 

f  . |.       I     of  swelling  and  weight  about  the  testis  ;  the 

swelling  may  at  first  be  soft,  but  after  a 
g  ,  ,    while  becomes  hard  and  tense ;  or  it  may  be 

I  \    so  from  the  commencement.    There  is  nO' 

impulse  in  it  when  the  patient  coughs.  What- 
ever its  original  condition,  the  tumour  soon 
becomes  oval  or  pyriform  in  shape,  being 
narrowed  above,  rounded  and  broad  below  ;. 
it  is  smooth  and  uniformly  tense  and  hard  x. 
it  usually  fluctuates,  but  may  have  merely  a 
semi-elastic  feel.  It  reaches  upwards  along 
the  cord  towards  the  external  abdominal 
ring,  which,  however,  is  rarely  invaded  by  it, 
and  the  cord  is  usually  distinctly  to  be  felt  above  the  upper  limit  of  the  tumour. 
Most  commonly  the  size  varies  from  that  of  a  goose's  egg  to  a  small  cocoa-nut ; 
but  sometimes  it  may  attain  a  considerably  greater  magnitude  than  this,  and 
will  then  cause  much  inconvenience,  as  it  reaches  up  close  to  the  external 
ring,  and  drags  over  the  penis,  causing  that  organ  to  be  buried  in  it,  so  a& 
to  interfere  wi^h  micturition.  Gibbon,  the  historian,  had  an  enormous  hydrocele,, 
which  was  tapped  by  Cline,  who  drew  off  six  quarts  of  fluid. 

The  most  characteristic  sign  of  hydrocele  is  its  trauslucency.  This  mar 
always  be  detected  by  the  Surgeon  grasping  the  posterior  part  of  the  tumour 
with  one  hand,  so  as  to  put  the  integuments  of  the  fore  part  on  the  stretch, 
then  placing  the  edge  of  the  other  hand  along  the  most  prominent  part  of  the 
swelling,  and  having  a  lighted  candle  held  close  behind.  Another  very 
simple  and  efficient  method  of  determining  the  translucency  is  by  putting  the 
end  of  a  stethoscope  against  the  tumour,  and  looking  down  the  tube  against 
the  light.    If  the  walls  of  the  sac  be  thick,  or  the  fluid  dark,  the  transmission 


Fig.  943. — Double  Hydrocele,  extendin, 
through  the  external  abdominal  rin, 
and  simulating  hernia. 
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of  light  through  it  may  not  be  perceived  unless  the  examinatiou  be  comluctorl 
in  a  darkened  room,  or  it  may  even  become  completely  opaque.  It  must  not 
be  forgotten  that  in  infants  a  hernia  may  be  translucent  on  account  of  the 
thinness  of  the  structures  at  that  age. 

We  have  already  seen  that  the  ordinary  hydrocele  of  the  tunica  vaginalis 
may  vary  as  to  size  :  it  may  also  differ  as  to  shape  ;  in  some  cases  being 
globular,  in  others  constricted  in  the  middle,  or  of  an  hour-glass  shape 
(Fig.  043). 

The  quantity  of  liquid  varies  considerably  ;  there  are  usually  from  six  to  • 
twelve  or  twenty  ounces,  but  I  have  known  a  hydrocele  to  contain  more  than 
one  hundred  and  twenty  ounces.  The  fluid  is  generally  clear  and  limpid,  and 
of  a  straw  colour.  The  specific  gravity  is  from  1020  to  1024.  It  contains 
albumen  in  large  quantities,  but  not  quite  equal  in  amount  to  that  in  pure 
blood  serum.  Fibrinogen  is  abundantly  present,  but  the  fibrin-ferment  is 
wanting,  conseqiiently  the  fluid  is  not  spontaneously  coagulable.  Clotting 
can,  however,  be  at  once  determined  by  the  addition  of  a  little  blood  serum 
containing  white  corpuscles.  In  very  large  and  old  hydroceles  the  fluid 
may  become  of  a  dark-brownish  or  chocolate  hue,  owing  to  the  admixture  of 
disintegrated  blood ;  and  it  will  then  be  found  to  contain  flakes  of  cholesterine. 
The  sac  is  usually  thin  ;  but  in  some  old  cases  it  becomes  thick  and  dense, 
lined  by  a  kind  of  false  membrane,  and  divided  by  septa  or  bands,  occasionally 
to  such  an  extent  as  almost  to  separate  it  into  distinct  compartments.  When 
the  sac  is  thick,  and  the  fluid  opaque  and  turbid,  there  may  be  considerable 
difliculty  in  detecting  the  translucency. 

The  testis  is  often  somewhat  enlarged,  especially  about  the  epididymis, 
and  frequently  slightly  tender,  more  particularly  in  the  early  stages  of  the 
complaint.  It  is  almost  invariably  situated  in  the  posterior  part  of  the  sac 
( Fig.  ii44),  but  may  sometimes  be  found  towards  its  anterior  part.  When  this 
is  the  case,  the  epididymis  will  be  found  turned  towards  the  front,  owing  to 
the  organ  being  retroverted.  If  the  hydrocele  is  of  any  size  and  tense,  the 
testicle  is  lost  in  it.  Its  situation  can  then  be  recognized  by  the  characteristic 
pain  elicited  by  pressing  on  it,  and  by  the  opacity  of  the  tumour  at  that 
point. 

Two  uncommon  varieties  of  hydrocele  of  the  tunica  vaginalis  need  short 
mention. 

In  the  so-called  Congenital  Hydrocele,  the  funicular  portion  of  the 
processus  vaginalis  having  remained  unobliterated,  the  sac  of  the  hydrocele  is 
in  communication  with  the  peritoneal  cavity,  and  the  fluid  occupies  the  same 
position  as  the  intestine  does  in  a  so-called  congenital  hernia.  It  differs 
from  an  ordinary  vaginal  hydrocele  only  in  the  fact  that  by  raising  the 
tumour  and  gently  squeezing  it  the  fluid  can  be  gradually  made  to  flow  back 
into  the  general  peritoneal  cavity. 

The  name  Infantile  Hydrocele  has  been  applied  to  a  hydrocele  of  the 
tunica  vaginalis  in  which  the  funicular  process  has  been  obliterated  only  at 
the  internal  abdominal  ring  and  remains  patent  below.  The  hydrocele  has 
therefore  a  narrow  prolongation  above  which  occupies  the  inguinal  canals 
The  extension  of  swelling  into  the  inguinal  canal  and  the  consequent  existence 
of  a  slight  impulse  on  cougliing  render  this  variety  of  hydrocele  more  easily 
mistaken  for  hernia  than  the  ordinary  form  ;  it  is,  however,  distinguished  by 
its  translucency,  irreducibiUty,  dulness  on  percussion,  and  distinct  fluctuation. 
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The  C'overiniis  of  a  hydrocele  are  the  same  as  those  of  the  testis.  Besides 
the  iutegiiment,  prolongations  from  the  iutercolumnar,  cremasteric,  and  trans- 
versalis  fascife  may  be  traced  over  the  surface  of  the  swelling  (Fig.  945). 

The  Treatment  of  hydrocele  is  Palliative  and  Curative.  By  the  Pallia- 
tive treatment  the  Surgeon  seeks  simply  to  relieve  the  patient  of  the  annoy- 
ance caused  by  the  bulk  or  weight  of  the  tumour  ;  but  the  Curative  has  for 
its  object  the  permanent  removal  of  the  disease. 

The  Palliative  Treatment  consists  in  the  use  of  a  suspensory  bandage  and 
cooling  lotion,  or  in  tap]:)ing  with  a  fine  trochar.  These  simple  means,  how- 
ever, will  sometimes  succeed  in  effecting  a  radical  cure.  Thus,  in  infants,  it 
will  happen  that  the  application  of  evaporating  lotions  or  mild  counter- 
irritants  may  remove  the  effused  fluid  ;  and  indeed  it  is  seldom  that  any  other 
plan  of  treatment  than  this  is  required  in  young  children.    A  useful  lotion  for 


Fig.  94+. — Hydrocele  of  tlie  Tuiuca  Fig.  94.5. — Dis.section  of  a  Hydrocele, 

Vaginalis  laid  open.  showing  its  coverings. 


the  purpose  consists  of  one  composed  of  5]  of  chloride  of  ammonium,  5]  of 
spirits  of  wine,  and  5viij  of  water  ;  or  tincture  of  iodine  may  be  used.  If 
there  be  a  communication  with  the  peritoneum,  a  truss  should  be  applied  over 
the  inguinal  canal.  In  adults  it  occasionally  happens  that  simple  tapping  of 
the  tumour  has  effected  a  cure.  Many  years  ago  a  gentleman  from  Cuba 
consulted  me  for  a  small  hydrocele  which  had  been  forming  for  several 
months  ;  I  tapped  it  with  a  fine  trochar,  and  drew  off  about  five  ounces  of 
fluid.  This  was  followed  by  a  radical  cure.  This  case  bears  out  a  remark 
made  by  Brodie,  that  the  few  instances  in  which  he  had  known  simple  tapping 
to  produce  a  radical  cure  occurred  in  West  Indians.  I  have,  however,  several 
times  seen  hydroceles  disappear  after  having  been  tapped  a  few  times,  without 
any  other  treatment,  in  persons  who  had  never  been  in  hot  climates.  This 
simple  operation  is  not,  however,  altogether  free  from  danger  ;  I  have  known 
an  old  man  die  from  inflammatory  oedema  of  the  scrotum  after  having  been 
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tapped,  and  tetanus  also  has  followed  this  operation.  After  tapping,  it  usually 
happens  that  the  hydrocele  slowly  forms  again,  attaining  its  former  bulk  at 
the  end  of  about  three  months.  Occasionally  it  will  be  found  that  the  hydro- 
cele returns  more  and  more  slowly  after  each  tapping  ;  so  that,  by  repeating 
this  simple  process  at  intervals  of  three,  then  six,  then  twelve  months,  the 
disease  will  finally  disappear.  I  have  several  times  seen  this  occur,  chiefly  in 
old  men.  When  a  congenital  hydrocele  has  been  tapped,  the  sac  soon  fills 
again  by  drainage  into  it  from  the  peritoneum  ;  and,  indeed,  in  such  a  case 
the  fluid  of  an  ascites  has  been  drawn  off  by  tapping  the  tunica  vaginalis. 

In  tapping  a  hydrocele  a  few  precautions  are  necessary,  the  principal  being 
to  avoid  puncturing  one  of  the  scrotal  veins,  or  injuring  the  testis.  In  the 
majority  of  cases  the  testis  is  situated  at  the  back  of  the  tumour,  and  is  con- 
sequently altogether  out  of  the  way  of  the  trochar.  Its  situation  should, 
however,  always  be  determined' before  the  operation.  This  maybe  done  by 
pressing  with  the  finger  firmly  on  different  points  of  the  sac  in  succession. 
The  patient  will  usually  be  aide  at  once  to  tell  when  the  testicle  is  pressed 
upon  by  the  peculiar  "  testicular  sensation."    The  seat  of  the  gland  may  be 


further  determined  by  the  want  of  translucency  at  the  spot  at  which  it  is 
situated. 

The  operation  is  then  performed  as  follows: — 1.  The  trochar  should  be  well 
washed  in  carbolic  acid  lotion  (1  in  20).  2.  The  patient  should  be  made  to 
lie  down  or  sit  on  a  chair,  lest  he  become  faint.  3.  The  Surgeon,  then  grasp- 
ing the  hydrocele,  draws  the  scrotum  back  so  as  to  make  the  coverings  on  the 
front  of  the  tumour  as  thin  and  smooth  as  possible,  -i.  He  then  selects  a  spot 
a  little  below  the  middle  of  the  tumour  where  no  vein  is  visible,  and  there  taps 
the  hydrocele.  5.  The  trochar  must  be  held  with  its  handle  in  the  palm  of 
the  hand,  and  the  index  finger  must  be  firmly  pressed  against  the  side  about 
three  quarters  of  an  inch  from  its  point  to  prevent  its  accidentally  slipping  in 
more  deeply  than  is  intended.  It  should  not  be  thrust  in  with  a  sudden 
plunge — which  is  always  painful  and  startling  to  the  patient — but  should  be 
steadily  pushed  forwards,  the  tumour  at  the  same  time  being  pressed  against 
its  point.  In  this  way  the  operation  is  almost  painless,  especially  if  care  is 
taken  to  avoid  blood-vessels  and  their  accompanying  nerves.  The  trochar  is 
to  be  pushed  in  directly  backwards  (Fig.  94ij,  a),  but  as  soon  as  the  trochar  is 
withdrawn  the  cannula  should  be  inclined  obliquely  upwards,  so  as  to  avoid 
the  chance  of  pressure  against  the  testis  (Fig.  946,  l).  6.  When  all  the  fluid 
has  escaped,  the  cannula  is  slowly  withdrawn,  the  edges  of  the  small  puncture 
are  pressed  together  and  covered  with  a  little  c<itton-wool  and  collodion.  A 


Fig.  94ti. — Tapping  a  Hydrocele  :  o,  Introduction  of  Trochar  :  b,  Position  of  Cannula. 
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suspensory  bandage  should  then  be  put  on,  and  rest  enforced  for  a  few  hours. 
The  fluid  sometimes  escapes  with  a  pulsatory  movement,  apparently  communi- 
cated by  the  arteries  of  the  cord.  If  the  testicle  have  been  found  in  front, 
the  hydrocele  should  be  tapped  at  the  side  or  behind. 

Before  using  the  trochar,  it  is  well  to  see  that  the  cannula  fits  closely 
round  the  neck  of  the  trochar  ;  and,  above  all,  that  the  instrument  has  not 
become  rusty  by  having  been  carelessly  put  aside  after  use  on  a  previous 
occasion. 

The  means  adopted  in  the  Curative  Treatment  of  hydrocele  are  very 
various,  but  may  be  grouped  in  three  classes  : — 1.  The  injection  of  irritating 
fluids  into  the  cavity  ;  2.  Drainage  ;  and  3.  Partial  excision  of  the  sac. 

In  order  that  the  radical  cure,  in  whichever  way  undertaken,  should  be  safe 
and  efficient,  it  is  necessary,  in  the  first  instance,  that  the  disease  should  have 
been  allowed  to  attain  a  chronic  condition,  more  particularly  if  the  hydrocele 
have  been  of  rapid  growth.  In  order  to  prevent  its  attaining  too  large  a  size, 
it  will  be  well  to  adopt  palliative  tapping  once  or  twice  before  attempting  the 
radical  cure.  Care  must  also  be  taken  to  remove  all  inflammation  and  tender- 
ness about  the  testis  before  ha\ing  recourse  to  this  mode  of  treatment.  If 
attention  be  not  paid  to  this,  recurrence  of  the  hydrocele  will  probably  ensue. 

The  treatment  by  Injection  is  that  which  is  commonly  employed.  It 
consists  in  tapping  the  tumour  in  the  usual  way,  and  then  throwing  a  sufficient 
quantity  of  stimulating  fluid  into  the  tunica  vaginalis  through  the  cannula 
to  excite  a  moderate  degree  of  inflammation  in  it.  Port-wine,  or  a  solution 
of  the  sulphate  of  zinc  of  the  strength  of  5i  to  B^ij?  was  formerly  employed, 
but  their  use  has  been  entirely  abandoned  since  the  introduction  of  iodine  and 
carbolic  acid  for  the  purpose. 

Injection  of  Iodine. — The  injection  of  tincture  of  iodine,  originally 
introduced  by  Sir  J.  R.  Martin,  whilst  practising  at  Calcutta,  is  commonly 
regarded  as  a  more  certain  and  safe  mode  of  treatment  than  any  other.  Many 
Surgeons  prefer  the  liquor  iodi  to  the  tincture,  believing  it  to  be  more  certain 
in  its  effect.  The  operation  is  performed  as  follows  :  The  hydrocele  is  tapped 
in  the  usual  way  and  all  the  fluid  withdrawn.  If  the  patient  dreads  the  pain, 
one  drachm  of  a  5  per  cent,  solution  of  cocaine  may  be  injected  through 
the  cannula  and  allowed  a  few  minutes  to  render  the  part  angesthetic.  The 
amount  of  the  tincture  of  iodine  injected  should  vary  from  two  drachms  to 
half  an  ounce,  according  to  the  size  of  the  hydrocele.  It  is  injected  with  a 
glass  syringe,  which  must  fit  the  cannula.  After  injection  the  Surgeon  should 
rub  the  scrotum  gently  over  the  testis,  so  as  to  diffuse  the  injection  equally 
throughout  the  sac.  One  half  the  quantity  thrown  in  should  then  be  allowed  to 
escape,  the  cannula  should  be  removed,  and  the  puncture  closed  with  a  piece  of 
strapping  or  wool  and  collodion.  The  cannula  used  for  this  purpose  should 
be  made  of  platinum  and  not  of  silver,  which  is  apt  to  become  corroded  and 
made  brittle  by  the  iodine.  A  good  deal  of  inflammation,  with  fresh  effusion 
into  the  sac,  will  generally  be  set  up,  usually  accompanied  by  subacute  inflam- 
mation of  the  testicle.  The  patient  should  therefore  keep  in  the  recumbent 
position  for  a  few  days  with  the  testicle  raised.  In  favourable  cases  the 
eff'usion  slowly  and  completely  disappears,  but  for  several  weeks  at  least  a 
suspender  should  be  worn. 

Useful  as  the  iodine  injection  is,  it  sometimes  fails  in  producing  a  radical 
cure  of  the  hydrocele.   This  is  sometimes  due  to  the  injection  failing  to  bring 
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about  sufficient  inflammation.  In  other  cases,  the  fluid  efi^used  as  the  result 
of  the  operation,  instead  of  slowly  disappearing,  remains  imperfectly  or  alto- 
gether unabsorbed.  If  the  walls  of  the  hydrocele  are  much  thickened,  injec- 
tion may  fail,  as  the  cavity  cannot  collapse.  In  successful  cases  the  result 
may  sometimes  be  due  to  complete  obliteration  of  the  cavity  of  the  tunica 
vaginalis  by  adhesions  ;  but  this  is  not  necessarily  so,  and  examination  of  the 
parts  after  death,  in  cases  previously  cured  by  injection,  has  sometimes  shown 
a  complete  absence  of  adhesions. 

The  proportion  of  cases  in  which  the  iodine  injection  fails  to  bring  about  a 
radical  cure  of  the  hydrocele  is  variously  estimated  by  different  Surgeons. 
Thus,  Martin  stated  that  in  India  the  failures  scai'cely  amount  to  1  per  cent. ; 
Velpeau  calculated  them  at  3  per  cent.  I  am  not  aware  that  any  statistics  of 
this  mode  of  treatment  in  this  country  have  been  collected  ;  but  the  general 
opinion  of  Surgeons  would  appear  to  be  decidedly  in  its  favour,  as  being  the 
safest  plan  of  treatment  that  has  yet  been  introduced.  In  this  opinion  I  fully 
concur  :  yet  it  is  by  no  means  improbable  that  the  success  of  the  iodine  in- 
jection in  this  country  would  prove  to  be  not  quite  so  great  as  is  generally 
believed.  I  have  seen  a  considerable  number  of  cases  of  simple  hydrocele  of 
the  tunica  vaginalis,  both  in  hospital  and  in  private  practice,  in  which  a 
radical  cure  had  not  been  eifected,  although  recourse  had  been  had  to  the  iodine 
injection  by  some  of  the  most  careful  and  skilful  Surgeons  of  the  day,  as  well 
as  by  myself.  It  is  especially  apt  to  fail  in  men  advanced  in  years.  In  them 
there  is  either  not  sufficient  inflammation  excited,  or  if  it  be,  the  fluid  that  is 
as  a  consequence  effused  into  the  tunica  vaginalis  is  not  re-absorbed. 

Injection  of  Carbolic  Acid. — The  use  of  carbolic  acid,  instead  of  iodine, 
as  an  injection  for  hydrocele,  has  been  recommended  by  Levis  of  Philadelphia. 
The  advantages  claimed  for  carbolic  acid  over  iodine  are  that  it  is  more 
certain  and  less  painful,  and  also  that  it  produces  a  more  rapid  cure  with  less 
risk  of  complications. 

Levis  recommends  that  a  drachm  of  pure  carbolic  acid  be  liquefied  with  5  or 
10  per  cent,  of  glycerine.  This  is  injected  through  the  cannula,  by  which  the 
fluid  has  been  withdrawn,  by  means  of  a  large  hypodermic  syringe.  Or  the 
Surgeon  may  follow  Jacobson's  suggestion  to  introduce  the  needle  of  an 
exploring  syringe  into  the  hydrocele,  then  to  tap  the  hydrocele  in  the  ordinary 
way,  and  after  withdrawing  the  cannula,  to  screw  the  syringe  on  to  the  needle 
which  is  already  in  position  and  inject  the  liquefied  carbolic  acid.  It  cannot 
yet  be  considered  proved  that  recurrence  is  less  common  after  carbolic  acid 
than  iodine  injections.  The  danger  of  carbolic  acid  poisoning  seems  to  be 
extremely  small. 

Incision  and  Drainage. — The  simple  method  of  introducing  a  good- 
sized  drainage-tube  into  the  hydrocele  and  applying  an  antiseptic  dressing- 
has  been  found  frequently  to  fail  to  effect  a  radical  cure,  the  sac  refilling  after 
the  tube  was  removed. 

Free  incision  was,  therefore,  recommended  by  Volkmann.  In  hi*  operation 
the  sac  is  incised  along  its  anterior  aspect  and  the  fluid  evacuated  and  the  cavity 
washed  out  with  carbolic  acid  lotion  (1  in  20)  ;  the  tunica  vaginalis  is  then 
attached  to  the  skin  by  a  few  points  of  suture  and  the  parts  dressed  anti- 
septically.  The  operation  is  not  followed  by  orchitis,  and  the  wound  heals 
in  about  two  weeks.  The  results  have  been  very  satisfactory,  but  relapses 
have  occurred  ca'cu  after  this. 
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Partial  Excision  of  the  Tunica  Vaginalis,  as  recommended  by  Von 
Berginann,  must  be  regarded  as  the  most  certain  method  of  treatment,  and 
is  available  in  cases  in  which  from  the  thickness  of  the  sac-wall  injection 
is  unlikely  to  be  successful,  or  in  which  it  has  failed.  The  operation  con- 
sists in  freely  exposing  and  opening  the  distended  tunica  vaginalis,  separating 
the  parietal  layer  from  its  coverings,  and  cutting  it  away  at  a  short  distance 
from  the  testicle.  The  edges  of  the  divided  tunica  vaginalis  are  sutured  to 
those  of  the  skin. 

Kocher  and  Juillard,  however,  advise  that  the  sac  should  not  be  so  exten- 
sively removed.  They  expose  the  tunica  A'aginalis  and  separate  it  from  the 
superficial  coverings  of  the  testicle,  great  care  being  taken  not  to  injui'e  the 
vas  deferens  or  vessels  which  may  be  spread  out  on  the  sac.  All  bleeding 
being  arrested,  the  sac  is  opened  and  as  much  cut  away  as  will  leave  a  sufficient 
covering  for  the  testicle.  The  edges  of  the  sac  are  then  united  by  catgut 
sutures,  and  finally  the  wound  in  the  skin  is  united  in  the  same  way.  Kocher 
recommends  no  drainage.  Juillard  drains  the  external  wound.  If  all  goes 
well  no  inflammation  of  the  testicle  or  the  sac  follows,  and  the  patient  is 
well  in  eight  days. 

In  hydrocele  of  children  and  infants  Acupuncture  will  often  be  found  to 
effect  a  cure.  The  scrotum  having  been  put  upon  the  stretch,  the  hydrocele 
is  punctured  at  two  or  three  points  with  a  large  darning-needle,  introduced 
slowly  by  being  rotated  between  the  finger  and  thumb.  From  the  punctures 
thus  made  the  serum  slowly  escapes  into  the  cellular  tissue  of  the  scrotum, 
whence  in  two  or  three  days  it  is  absorbed. 

This  mode  of  treatment  will  be  found  the  safest  and  most  effectual  in  the 
hydroceles  of  young  children  in  whom  it  would  be  extremely  dangerous  to 
attempt  a  cure  by  injection  of  iodine.  It  may  always  be  safely  employed  if 
the  application  of  the  lotion  before  mentioned  fails  to  cure  the  disease. 

It  is  not  always  prudent  to  have  recourse  to  the  radical  cure  in  the 
treatment  of  hydrocele.  In  persons  advanced  in  years,  or  of  feeble  and 
unhealthy  constitution,  the  inflammation  excited  in  the  tunica  vaginalis  by 
any  of  the  means  just  described  may  run  on  to  such  an  extent  as  to  give 
rise  to  inflammatory  oedema,  and  even  sloughing  of  the  scrotum,  with  great 
danger  to  life.  In  these  subjects  it  is  miUch  safer  and  usually  sufficient  to 
temporize  with  the  hydrocele,  and  only  to  tap  as  occasion  arises  from  the 
increasing  size  of  the  swelling. 

Encysted  Hydrocele  of  the  Epididymis. — In  this  variety  of  the 
disease  the  fluid  does  not  lie  in  the  tunica  vaginalis,  but  is  contained  in  a 
cyst  which  projects  from  the  surface  of  the  epididymis. 

Curling  pointed  out  the  fact,  that  small  pedunculated  cysts  about  the 
size  of  currants,  and  composed  of  a  fine  serous  membrane,  lined  with  tesse- 
lated  epithelium,  are  very  fi-equently  found  beneath  the  visceral  tunica  vagina- 
lis covering  the  epididymis.  They  are  delicate  in  structure,  contain  a  clear 
limpid  fluid,  and  are  very  liable  to  rupture.  They  are  met  with  at  all  ages 
after  puberty.  According  to  Gosselin,  after  the  age  of  forty  they  occurred  in 
at  least  two-thirds  of  the  testes  examined  to  ascertain  their  presence.  Such 
cysts  as  these  may  remain  stationary,  of  small  size,  uudiscernible  during  life  ; 
they  may  rupture  into  the  tunica  vaginalis  ;  or  they  may  enlarge  and  become 
developed  into  tumours  of  considerable  size. 

Three  vestigial  structures  are  present  in  the  neighbourhood  of  the  epididy- 
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mis,  which  may  possibly  be  coiiuected  with  the  origin  of  these  cysts  :  1.  The 
Vas  aherrans,  a  remnant  of  the  "Wolffian  duct,  which  forms  a  branched  con- 
voluted tube  leading  from  the  commencement  of  the  vas  deferens  and  extending 
a  short  distance  up  the  cord  ;  2.  The  Organ  of  Giraldes,  a  relic  of  the 
Wolffian  body,  which  comprises  a  few  small  convoluted  tubes  lined  with 
columnar  epithelium,  situated  immediately  above  the  head  of  the  epididymis  ; 
and  3.  The  Hijdatids  of  Morgagni,  a  relic  of  the  Miillerian  duct,  which  persists 
as  the  small  pedunculated  cysts  above  mentioned. 

The  fluid  of  these  cysts  possesses  the  remarkable  characteristic,  discovered 
by  Liston,  of  containing  spermatozoa  (Fig.  947).  Though  spermatozoa  do 
not  always  exist  in  this  fluid,  yet  they  are  usually  met  with,  sometimes  in 
small  quantities,  at  others  so  abundantly  as  to  give  it  a  tui'bid  or  opalescent 
appearance.  This  admixture  of  spermatozoa  with  the  clear  fluid  of  the  cyst 
is  probably  due,  as  pointed  out  by  Curling,  to  the  accidental  rupture  of  a 
seminal  duct  into  an  already  existing  cyst.  Spermatozoa  have;  also,  but 
very  rarely,  been  found  in  the  fluid  of  an  ordinary  hydrocele  of  the  tunica 
vaginalis  ;  and  then  probably  their  presence 
was  due  to  the  rupture  of  one  of  these  cysts 
into  the  tunica  vaginalis.  Hence  their 
presence  in  the  fluid  of  hydrocele  may  in 
most  cases  be  considered  as  characteristic  of 
the  encysted  variety  of  the  disease. 

The  Signs  of  encysted  hj'drocele  of  the 
cpidiflymis  differ  in  some  respects  from  those 
presented  by  hydrocele  of  the  tunica  vaginalis. 
The  tumour  is  smaller,  more  irregular  in  shape, 
and  does  not  envelop  the  testis  completely,  but 
is  situated  behind  and  above  it,  in  connexion 
with  the  epididymis. 

The  Diagnosis  from  ordinary  hydrocele  of  H.vd°ro?:ie!'™" 
the  tunica  vaginalis  may  be  made  by  ob- 
serving :  1.  That  the  testis  is  below  and  in  front,  and  not  covered  in  by 
the  encysted  form  of  the  disease  ;  i.  That  the  tumour  is  more  globular  or 
irregular,  and  less  pyriform  ;  3.  When  tapped,  the  fluid  will  usually  be  found 
to  be  opalescent. 

Treatment. — In  many  cases,  when  the  cyst  is  small,  no  treatment  is  neces- 
sary, and  in  others  the  swelling  reappears  so  slowly  after  simple  tapping  that 
this  alone  is  sufficient.  Injection  with  strong  tincture  of  iodine  or  with 
carbolic  acid  may  bring  about  a  cure,  but  the  treatment  does  not  seem  so 
frequently  successful  in  this  as  in  the  last  form  of  hydrocele.  If  injection 
fail  an  incision  should  be  made,  and  the  cyst-wall  either  partially  excised,  or, 
if  possible,  completely  enucleated. 

Encysted  Hydrocele  of  the  Body  of  the  Testis. — This  came  hss 
been  ai)plied  to  cysts,  usually  small  in  size,  which  are  very  rarely  met  with 
in  connexion  with  the  body  of  the  testis,  where  they  lie  between  the  tunica 
vaginalis  and  the  tunica  albuginea.  In  Astley  Cooper's  work  a  multilocular 
cyst  of  considerable  size  in  this  position  is  figured,  but  such  a  condition  is 
exceedingly  rare,  and  as  a  rule  these  cysts  are  of  no  practical  importance. 

Hydrocele  of  the  Spekmatic  Cord, — -This  occurs  in  two  forms,  the 
Encysted  and  the  Difl'used. 
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Encysted  Hydrocele  of  the  Cord.^ — This  disease  is  characterized  by  the 
presence  of  a  round  or  oval  tumour,  situated  on  the  coi'd,  below  or  within  the 
inguinal  canal.  It  is  smooth,  elastic,  and,  if  of  sufficient  size,  may  show  semi- 
transparency  on  examination  by  transmitted  light.  It  can  be  pushed  up  into 
the  abdomen,  unless  the  testicle  be  drawn  firmly  down  so  as  to  put  the  cord 
on  the  stretch,  when  the  cyst  becomes  fixed.  It  receives  no  impulse  on 
coughing,  and  does  not  alter  in  size  on  being  steadily  compressed.  Occa- 
sionally more  than  one  cyst  may  be  met  with.  It  appears  to  be  due,  in  most 
cases,  to  imperfect  closure  at  one  or  more  points  of  the  funicular  portion  of 
the  processus  vaginalis,  and  to  distension  by  fluid  of  the  unclosed  portions.  In 
some  instances  in  which  the  cyst  lies  at  the  lower  end  of  the  cord,  it  is  possible 
that  it  arises  as  a  cystic  growth  from  the  vas  aberrans  or  the  organ  of  G-iraldes. 
These  tumours  may  occur  at  all  ages,  but  are  met  with  chiefly  in  the  young, 
and  are  not  unfrequent  amongst  children.  The  fluid  of  a  hydrocele  of  the 
cord  is  lighter  in  colour  than  that  of  one  of  the  tunica  vaginalis. 

The  Treatment  of  these  cysts  is  best  conducted  by  dissecting  them  out.  If 
simply  punctured  they  speedily  fill  again  ;  injection  of  iodine  is  uncertain, 
and  may  give  rise  to  troublesome  inflammation.  In  dissecting  them  out  care 
must  be  taken  not  to  injure  the  constituents  of  the  cord.  If  they  rupture, 
and  the  whole  wall  cannot  be  got  away,  recurrence  is  very  likely  to  occur. 

The  name  funicvtar  Itijclrocete  is  sometimes  used  for  a  rare  condition  in 
which  the  funicular  process  remains  open,  but  is  shut  off  below  from  the 
tunica  vaginalis.  A  reducible  swelling  forms  in  front  of  the  cord  from 
accumulation  of  fluid  in  the  open  process. 

Diffused  Hydrocele  of  the  Cord  consists  in  the  infiltration  of  the 
spermatic  cord  with  serous  fluid,  contained  in  fairly  distinct  spaces,  and 
giving  rise  to  an  oval  or  oblong  iri-egular  circumscribed  tumour,  extending 
below  and  into  the  inguinal  canal.  The  Treatment  consists  in  the  application 
of  blisters,  or  of  counter-irritant  plasters.  Should  the  disease  prove  very 
troublesome,  an  incision  might  be  made  into  the  swelling,  so  as  to  let  out  the 
fluid  and  allow  the  cysts  to  become  consolidated. 

HEMATOCELE. 

By  Haematocele  is  meant  an  accumulation  of  blood  in  connexion  with  the 
testicle  or  spermatic  cord.  In  the  large  majority  of  cases  the  blood  is  effused 
into  the  cavity  of  the  tunica  vaginalis. 

Hsematocele  of  the  Tunica  Vaginalis  is  of  two  kinds,  traumatic  and 
spontaneous.  The  Traumatic  is  by  far  the  more  common  form,  usually 
arising  from  a  blow  on  or  a  squeeze  of  the  testis,  by  which  one  of  the  veins 
ramifying  on  the  surface  of  the  gland  is  ruptured,  and  blood  is  poured  into 
the  tunica  vaginalis.  It  may  arise  also  in  tapping  a  hydrocele,  from  the 
point  of  the  trochar  being  pushed  too  directly  backwards  and  puncturing  the 
testis,  or  wounding  a  vessel  ia  the  cord,  or  occasionally  from  a  blow  upon  a 
hydrocele.  Sjyontaneous  ffcematocele  is  a  disease  of  rare  occurrence,  arising 
apparently  from  the  rupture  of  an  enlarged  spermatic  vein  into  the  tunica 
vaginalis.  It  attains  a  larger  size,  and  is  altogether  a  more  formidable 
affection,  than  the  traumatic  hsematocele. 

Characters. — In  whatever  way  occurring,  a  hsematocele  slowly  but  gradu- 
ally ■  increases  until  it  attains  about  the  size  of  a  duck's  egg,  or  even  that 
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of  a  cocoa-nut.  It  is  seldom  that  it  becomes  larger  than  this  ;  but  cases 
are  recorded  in  Avhich  the  tumour  has  attained  an  enormous  magnitude. 
I  once  operated  on  a  case  in  which  a  spontaneous  ha^matocele  had  existed  for 
six  years  ;  it  was  as  large  as  a  melon,  and  contained,  besides  about  a  quart  of 
dark  thin  blood,  a  handful  of  partially  decolorized  and  tough  fibrin,  the  greater 
portion  of  which  was  firmly  adherent  to  the  inside  of  the  greatly  thickened 
tunica  vaginalis  in  filamentary  and  laminated  masses,  Avith  here  and  there 
nodules  interspersed.  The  whole  of  the  interior  of  the  tunica  vaginalis  closely 
resembled  an  aneurismal  sac. 

The  fluid  contained  in  the  hsematocele,  when  the  disease  is  recent,  consists 
of  pure  blood.  The  blood  so  effused  will  continue  fluid  for  years  ;  but  at  last 
it  may  decompose  and  set  up  fatal  inflammatory  mischief  ;  in  some  rare 
instances  the  tumour  becomes  partly  solidified  by  the  deposit  of  masses  of 
fibrin  lining  the  interior  of  the  tunica  vaginalis,  which  are  sometimes 
decolorized  and  arranged  as  in  the  case  just  referred  to  and  in  one  recorded 
by  Bowman.  When  the  ha;matocele  is  of  old  standing,  changes  take  place 
both  in  the  effused  lilood  and  in  the  sac.  The  blood  becomes  at  first  dark 
and  treacly.  As  chemical  changes  advance  further  it  becomes  converted  into 
a  dirty-brownish  fluid,  full  of  shreds  of  partly  decolorized  fibrin  and  crystals 
of  cholesterine.  The  tunica  vaginalis  becomes  thickened  and  indurated, 
and  may  undergo  calcification.  This  change  I  found  in  a  patient  whose 
disorganized  testis  I  removed  for  a  haematocele  of  nearly  forty  years' 
standing. 

The  Symptoms  are  generally  sufficiently  obvious.  The  occurrence  of  the 
tumour  subsequently  to  a  blow,  strain,  or  injury,  its  gradual  increase  in  size, 
its  heavy  but  semi-elastic  or  obscurely  fluctuating  feel,  and  the  absence  of 
translucency,  form  the  most  important  signs.  Its  shape  is  somewhat 
uncertain.  When  recent  it  may  have  the  pyriform  shape  of  a  hydrocele,  but 
an  old  haematocele  is  always  more  or  less  oval  or  rounded  in  form  and  smooth 
on  the  surface,  and  thus  comes  closely  to  resemble  a  solid  tumour.  Except  in 
very  old  cases,  in  Avhich  atrophy  of  the  testicle  from  pressure  has  occurred, 
the  peculiar  "  testicular  sensation "  Avill  be  perceived  by  the  patient  if  the 
gland  is  pressed  upon. 

Diagnosis. — Haematocele  may  be  mistaken  for  hydrocele,  hernia,  and  other 
scrotal  swellings.  The  mode  of  distinguishing  it  Avill  be  described  at  the  end 
of  this  chapter,  Avith  the  diagnosis  of  scrotal  tumours  in  general.  It  is  most 
frequently  confounded  with  solid  tumours  of  the  testicle  ;  and  upon  this  fact 
is  founded  the  excellent  rule  of  practice  never  to  remove  a  doubtful  tumour  of 
the  testis  without  first  ascertaining,  by  an  incision  into  its  substance,  that  it 
is  not  a  liEBraatocele. 

Treatment. — When  the  effusion  of  blood  is  only  moderate  in  amount,  and 
of  quite  recent  occurrence,  further  hfemorrhage  may  be  prevented  by  keeping 
the  patient  lying  flat  on  his  back  with  the  scrotum  raised  on  a  small  pillow, 
and  an  ice  bag  or  evaporating  lotion  applied.  If  the  blood  shows  no  signs  of 
undergoing  absorption,  the  Surgeon  may  evacuate  it  Avith  a  ti'ochar  and 
cannula  Avhile  it  is  still  fluid.  Every  care  must  be  taken  to  avoid  setting  up 
suppuration  by  the  use  of  an  imperfectly  cleaned  instrument.  In  a  case  under 
ray  care,  although  the  hasmatocele  had  existed  for  three  years,  a  complete  cure 
foUowed  the  operation  of  tapping.  Such  simple  treatment  as  this,  however, 
cannot  be  depended  upon,  and  it  usually  becomes  necessary  to  lay  open  the 
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sac.  This  should  be  done  very  freely,  the  altered  blood  clot  and  fibrinous 
deposit  being  thoroughly  removed  from  the  sac.  The  operation  can  generally 
be  completed  by  partially  excising  the  sac  wall  and  suturing  its  divided  edges 
to  those  of  the  skin.  The  incision  should  be  loosely  plugged  with  a  strip  of 
gauze,  and  an  antiseptic  dressing  applied.  The  remaining  cavity  is  allowed  to 
granulate  from  the  bottom  and  thus  become  obliterated.  If  the  tumour  were 
of  very  large  size,  and  the  tunica  vaginalis  much  thickened,  hardened,  and 
parchment-like,  with  adherent  and  laminated  fibrin,  castration  might  possibly 
be  required.  In  the  instance  to  which  I  have  already  referred,  and  which  is 
represented  in  Fig.  948,  this  was  rendered  necessary  in  consequence  of  these 
conditions,  and  Avas  successfully  done. 

Hsematocele  of  the  Spermatic  Cord  has  been  observed  by  Pott,  Curling, 
Bowman,  and  others  ;  it  is  a  rare  disease,  and  usually  occurs  in  the  form 
of  a  tumour  of  considerable  size,  suddenly  arising  after  a  strain  or  some 
^dolent  exertion,  giving  rise  to  rupture  of  a  varicose  spermatic  vein.  It 

commences  in  the  inguinal  canal,  and  thence  ex- 
tends downwards  along  the  course  of  the  cord, 
through  the  abdominal  ring  into  the  scrotum  ;  but 
it  does  not  surround  or  implicate  the  testis,  which 
can  be  felt  free  and  movable  at  its  lowest  part.  On 
incising  such  a  tumour  as  this,  a  quantity  of  blood, 
partly  fluid  and  partly  coagulated,  has  been  found, 
sometimes  contained  in  a  cavity  occasioned  by  the 
laceration  and  separation  of  the  tissues  of  the 
cord  and  scrotum.  The  most  remarkable  case  of 
this  kind  on  record  is  one  related  by  Bowman,  in 
which  the  tumour,  after  existing  for  ten  years, 
had  attained  so  enormous  a  size,  that  it  reached 
to  the  patella,  and  was  so  heavy  as  to  require  both 
hands  and  a  considerable  effort  to  raise  it  from 
its  bed.  In  this  case,  death  appears  to  have  resulted  from  decomposition  of 
the  contents  of  the  tumour. 

Diagnosis. — In  its  early  stages,  hematocele  of  the  cord  would  run  consider- 
able risk  of  being  confounded  with  an  inguinal  hernia.  The  more  difTused 
character  of  the  swelling,  however,  its  irregular  feel,  its  semi-fluctuating 
sensation,  and  the  impossibility  of  reduction,  might  enable  the  diagnosis  to  be 
made  (p.  866.)  Hfematocele  of  the  cord  may  always  be  distinguished  from  an 
accumulation  of  blood  in  the  tunica  vaginalis,  by  the  testicle  not  being 
implicated  in  the  former  case,  but  surrounded  by  the  fluid  in  the  latter. 

The  Treatment  of  this  disease  must  in  the  earlier  stages  be  of  a  palliative 
kind,  consisting  in  rest,  support  of  the  tumour,  and  the  application  of 
evaporating  lotions.  Care  should  be  taken  not  to  incise  it  at  this  period,  lest 
the  loss  of  blood  from  the  ruptured  vein,  after  the  evacuation  of  the  contents 
of  the  tumour,  become  uncontrollable.  In  one  instance  I  have  known  fatal 
consequences  from  this  cause  ensue  in  half  an  hour  after  making  an  incision 
into  the  tumour  and  turning  out  the  coagula.  When,  however,  the  disease 
has  reached  a  chronic  stage,  and  is  no  longer  increasing,  it  may  be  incised; 
and  its  contents  being  turned  out,  the  cavity  may  be  allowed  to  granulate. 


Fig.  '.14s. — Hieiiiatocele  witli  tliiek- 
ened  Tunica  Vaginalis  and  ad- 
herent Fibrin. 
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VARICOCELE. 

Varix,  or  Enlargement  of  the  Spermatic  Veins,  is  a  disease  that  is 
commonly  met  with  from  the  age  of  puberty  to  about  the  thirtieth  year, 
seldom  commencing  later  than  this.  It  usually  occurs  in  feeble  individuals 
having  the  scrotum  lax  and  pendulous  ;  and  in  some  cases  appears  to  have 
been  brought  on  by  venereal  excesses. 

The  spermatic  veins  passing  from  the  testicle  and  epididymis  form  a  con- 
siderable plexus  of  small  vessels  in  the  cord,  known  as  the  pampiniform  plexus. 
In  the  inguinal  canal  the  branches  join  into  two  or  three  veins,  and  these 
again  into  a  single  vessel  which  accompanies  the  spermatic  artery  beneath  the 
peritoneum  on  the  psoas  muscle  and  opens  on  the  right  side  into  the  vena 
cava,  and  on  the  left  into  the  renal  vein.  The  effect  of  this  arrangement  is 
that  the  lower  part  of  the  veins  is  subject  to  considerable  tension  from  the 
weight  of  the  long  column  of  blood. 

In  varicocele  the  veins  undergo  clianges  similar  to  those  already  described 
in  varices  of  the  lower  limb  ;  they  become  dilated  and  thickened,  except  where 
thin-walled  pouches  form  in  the  walls,  and  are  very  tortuous.  When  cut  across 
tbe  open  mouths  of  the  vessels  stand  open  like  that  of  an  artery. 

The  veins  of  the  left  side  are  much  more  frequently  affected  than  those  of 
the  ri^ht  side  ;  and  never,  I  believe,  are  the  right  veins  affected  without  those 
of  the  left  side  participating  in  the  disease.  In  these  cases  of  double  varico- 
cele, the  left  side  is  almost  invariably  the  more  seriously  affected  ;  but  I  have 
seen  exceptions  to  this  in  one  or  two  instances. 

Various  theories  have  been  advanced  in  explanation  of  this  peculiar  liability 
of  the  left  side  to  be  affected.  The  theory  that  there  is  an  obstacle  at  the 
mouth  of  the  left  vein,  due  to  its  pouring  its  contents  into  the  renal  vein  at 
right  angles  to  the  flow  of  blood  through  that  vessel  into  the  vena  cava,  is 
probably  altogether  erroneous.  Possibly  the  pressure  of  a  loaded  sigmoid 
flexure  on  the  left  spermatic  vein  may  in  some  instances  serve  as  a  partial 
explanation.  It  does  not  appear  that  any  constant  difference  exists  in  the 
arrangement  of  the  valves  on  the  two  sides  ;  a  valve  is  usually  present  at  the 
termination  of  each  vein  ;  this  is  not  unfrequently  absent  on  the  left  side,  but, 
according  to  Rivington,  a  valve  will  then  generally  be  found  in  the  renal  vein 
close  to  the  entrance  of  the  spermatic.  W.  G-.  Spencer,  who  believes  that  vari- 
cocele is  due  to  a  persistence  and  subsequent  enlargement  of  foetal  veins,  which 
usually  disappear,  finds  that  at  an  early  period  the  veins  of  the  left  spermatic 
cord  are  much  more  numerous  than  those  of  the  right. 

Symptoms. — -The  symptoms  of  varicocele  consist  of  a  tumour  of  pyramidal 
shape,  having  a  soft  knotted  or  knobbed  feel,  owing  to  the  irregularly  swollen 
and  convoluted  condition  of  the  veins,  with  its  base  upon  the  testis  and  the 
apex  stretching  up  to  the  external  ring.  The  swelling  increases  when  the 
patient  stands  up,  if  he  take  a  deep  inspiration,  cough,  or  make  any  violent 
exertion.  Its  size  varies  from  slight  fulness  of  the  veins  to  "a  large  mass, 
several  inches  in  circumference  at  the  base.  When  the  patient  lies  down,  it 
goes  up  to  a  certain  extent,  but  immediately  returns  to  its  former  magnitude 
when  he  stands  up.  It  is  attended  by  a  sensation  of  weight  and  sometimes  of 
pain  of  a  neuralgic  character,  which  is  occasionally  very  acute  in  the  scrotum, 
the  groins,  and  the  loins,  more  particularly  when  the  tumour  is  unsupported. 
This  pain  is  greatly  increased  on  the  patient  walking  or  riding  ;  so  that  in 
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some  cases  he  is  almost  debarred  from  takino^  exercise,  and  is  23reveuted  from 
following  any  active  occupation.  Debility  of  the  generative  organs,  with  a 
tendency  to  seminal  emissions  and  much  mental  depression,  frequently  accom- 
panies varicocele.  Although  the  testicle  of  the  affected  side  often  feels  rather 
smaller  and  softer  than  its  fellow,  atrophy  as  a  result  of  varicocele  is  extremely 
rare.  Rupture  of  one  of  the  dilated  veins  may  occur  from  external  injury, 
giving  rise  to  an  enormous  extravasation  of  blood  into  the  areolar  tissue  of  the 
scrotum.  Of  this  Pott  relates  a  case.  I  have  known  the  accident  to  be  attended 
with  fatal  consequences.  A  man  who  "  had  been  romping  with  his  wife  " 
received  a  blow  on  a  varicocele,  when  an  enormous  extravasation  of  blood 
rapidly  formed  in  the  scrotum  and  the  cord,  for  which  he  was  admitted  into 
the  Hospital.  The  tumour  was  incised,  and  large  masses  of  coagula  were 
turned  out.  The  patient  shortly  after,  in  the  absence  of  assistance,  suddenlj^ 
became  faint  and  died  of  venous  hiemorrhage.  The  bleeding  was  found  to 
have  proceeded  from  a  ruptured  sjaermatic  vein. 

Diagnosis. — The  diagnosis  of  varicocele  is  always  sufficiently  easy  ;  its 
peculiar  convoluted  feel,  its  broad  base  and  narrow  apex,  the  manner  in  which 
it  goes  up  when  the  patient  lies  down,  and  returns  again  when  he  stands  up, 
are  sufficient  to  distinguish  it  from  all  other  scrotal  tumours.  Prom  Inguinal 
hernia  the  disease  may  be  distinguished  by  attention  to  the  test  described 
at  p.  868. 

The  Treatment  of  varicocele  must  be  conducted  with  reference  to  the 
severity  of  the  symptoms  occasioned  by  it,  and  to  the  extent  of  the  disease. 
When,  as  is  usually  the  case,  it  gives  rise  to  but  slight  inconvenience,  palliative 
treatment  is  sufficient  ;  but  if,  as  occasionally  happens,  the  disease  be  a  source 
of  actual  suffering,  or  tend  to  the  induction  of  generative  debility,  with  much 
mental  disquietude  or  hypochondriasis,  then  the  Surgeon  may  feel  disposed  to 
endeavour  to  cure  the  varicocele  radically. 

The  Palliative  Treatment  of  varicocele  consists  in  improving  the  con- 
dition of  the  general  health  by  the  use  of  tonics,  improving  the  tone  of  the 
part  by  cold  douches  and  sea-bathing,  and  supporting  the  scrotum  in  a  well- 
made  suspensory  bandage. 

The  Eradical  Cure  of  Varicocele  consists  in  the  obliteration  of  the 
enlarged  veins,  on  the  same  principle  that  guides  us  in  the  management  of 
varix  in  other  situations. 

The  circumstances  for  which  operation  may  be  practised  are  as  follows  : — 

1.  When  the  existence  of  a  varicocele  disqualifies  the  sufferer  from  admission 
into  the  public  services.  One  of  the  cases  in  which  I  have  effected  a  radical 
cure  was  that  of  a  man  in  the  prime  of  life,  who,  wishing  to  enlist  in  the 
Marines,  was  refused  solely  on  the  ground  of  his  having  a  small  varicocele. 
This  I  cured  by  operation,  and  the  man  afterwards  entered  the  service. 

2.  In  some  cases,  the  presence  of  a  varicocele  of  inordinate  size  causes  a 
distressing  sense  of  weight  and  pain  in  the  loins  and  groins,  and  often 
inability  to  stand  or  walk  for  any  length  of  time.  Here,  when  the  patient  is 
in  continual  discomfort,  or  more  or  less  prevented  from  pursuing  his  ordinary 
avocations,  it  is  perfectly  justifiable  to  I'^sort  to  operation. 

3.  Cases  not  uncommonly  occur  where  the  pressure  of  the  enlai'ged  veins  on 
the  spermatic  nerve  produces  repeated  attacks  of  spermatorrhoea.  These 
cases  are,  however,  more  frequently  met  with  out  of  hospitals,  than  in 
individuals  of  the  class  who  apply  to  such  institutions  for  relief.    In  fact, 
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young  men  of  the  more  highly  educated  classes  are  very  subject  to  varicocele, 
especially  those  who  habitually  lead  a  sedentary  and  studious  life,  as,  for 
instance,  young  clergymen  and  lawyers.  In  these  persons  a  peculiarly 
hypochondriacal  state  is  brought  on  by  the  tendency  of  the  mind  to  dwell 
on  the  condition  of  the  genital  organs,  and  the  patient  is  constantly  fidgeting 
about  the  local  and  tangible  disease  he  observes  in  them. 

Since  the  introduction  of  the  antiseptic  treatment  of  wounds  the  various 
methods  which  were  at  one  time  adopted  for  the  subcutaneous  ligature  or 
strangulation  of  the  enlarged  veins  have  been  superseded  by  the  more  certain 
plan  of  ligature  and  excision.  The  operation  is  thus  performed  :  An  incision, 
from  one  and  a  half  to  two  inches  in  length,  is  made  over  the  spermatic  cord, 
commencing  above  just  below  the  external  abdominal  ring.  The  skin  and 
superficial  fascia  are  then  dissected  carefully  through  until  the  cord  is  exposed. 
An  assistant  then  feels  for  the  vas  deferens,  and  holding  this  back  with  the 
thumb  and  index  finger  of  the  two  hands  he  makes  the  mass  of  veins  project 
prominently  into  the  wound.  These  are  readily  isolated  en  masse  from  the 
vas  behind,  and  secured  above  and  below  with  silk.  The  part  of  the  veins 
which  lies  between  the  ligatures  is  then  excised,  and  by  tying  the  two  ligatures 
together,  as  suggested  by  W.  H.  Bennett,  the  cord  is  correspondingly  shortened. 

Another  method  consists  in  isolating  the  individual  veins  and  ligaturing 
and  excising  them  separately.  This  necessarily  increases  the  length  of  the 
operation,  and  in  separating  the  veins  it  may  be  difficult  to  avoid  wounding 
them.  It  has,  however,  been  claimed  as  an  advantage  of  this  method  that  the 
spermatic  artery  is  not  occluded,  whereas,  when  the  veins  are  tied  en  masse,  it 
seems  certain  that  the  spermatic  artery  is  also  included.  It  does  not,  however, 
appear  that  there  is  any  risk  of  atrophy  of  the  testicle  as  the  result  of  this. 
The  small  wound  may  safely  be  completely  sutured  without  drainage,  and  the 
first  dressing  may  be  left  unchanged  for  a  week,  at  the  end  of  which  time  the 
wound  will  usually  be  found  to  have  united  by  the  first  intention. 

SOLID    ENLARGEMENTS    OP    THE  TESTIS. 

All  solid  enlargements  of  the  testicle  were  formerly  classed  together  under 
the  term  Sarcocele;  and  when  they  were  conjoined  with  fluid  accumulations 
in  the  tunica  vaginalis,  they  were  termed  Hydro-sarcocele.  There  seems, 
however,  no  advantage  in  the  continued  use  of  these  terms.  Solid  enlarge- 
ments of  the  testicle  may  be  divided  into  Chronic  Orchitis,  Si/philitic  and 
Tubcrci/Ioi/s  Disease,  and  the  true  Tumours. 

Chronic  Orchitis. — In  this  a  chronic  enlargement  of  the  testis  results 
from  inflammatory  mischief  in  the  organ  not  arising  ft-om  syphilis  or  tubercle. 
Such  cases  are  undoubtedly  rare.  Our  increased  knowledge  of  both  tubercle 
and  syphilis  has  taught  us  that  the  great  majority  of  cases  formerly  classed  as 
simple  orchitis  are  really  due  to  one  of  these  two  causes.  Still,  excluding  all 
such  cases,  a  residue  is  left  to  which  the  name  of  simple  orchitis  may  be 
applied. 

Causes. — Chronic  orchitis  may  be  a  consequence  of  acute  inflammation  from 
any  cause.  It  also  arises  from  blows  or  squeezes  in  old  people.  Most  com- 
monly it  is  associated  with  some  disease  of  the  urinary  organs,  such  as  stricture 
or  chronic  enlargement  of  the  prostate.  In  other  cases  it  may  be  associated 
with  rheumatism  or  gout. 

4  L  2 


1252 


DISEASES   OF  THE   TESTIS  AND  CORD. 


Symptoms. — The  testicle  feels  hard,  smooth,  and  solid,  though  perhaps 
slightly  elastic  at  points ;  it  is  ovoid  in  shape,  and  usually  about  as  large  as  a 
duck's  egg.  It  is  heavy  and  but  slightly  painful,  and,  except  in  very  old  cases, 
the  testicular  sensation  is  present.  The  cord  is  usually  somewhat  thickened, 
and,  as  well  as  the  groin,  is  the  seat  of  pain  of  a  dragging  character.  The  tunica 
vaginalis  occasionally  contains  serous  fluid  lying  in  front  of  and  obscuring  the 
testis.  The  scrotum  is  always  healthy,  and  almost  invariably  one  testicle  only 
is  affected. 

Occasionally  simple  chronic  inflammation  may  terminate  in  Suppuration. 
In  these  circumstances,  a  part  of  the  indurated  testicle  softens  and  becomes 
prominent,  the  skin  becomes  red,  shining  and  thinned,  and  adhesions  form 
between  it  and  the  gland  beneath.  At  last  the  abscess  bursts,  and  through 
the  aperture  a  fungus  (hernia  testis,  or  benign  fungus  of  the  testicle) 

sj^eedily  protrudes,  which  grows  sometimes  slowly, 
sometimes  rapidly,  perhaps  attaining  a  very  con- 
siderable size  (Fig.  949).  As  the  fungus  increases, 
the  organ  appears  to  atrophy,  but  in  reality  is 
pressed  out  of  the  scrotum  and  merges  into  the 
fungus.  This  fungus  is  not  a  new  growth,  but  is 
composed  of  the  tubules  of  the  testis  and  inflam- 
matory products.  It  is  in  the  form  of  a  pale 
reddish-yellow  granular  mass.  If  small  and  firm, 
it  may  become  very  chronic  ;  but  if  large,  rapidly 
growing,  and  loose-textured,  it  speedily  destroys 
the  secreting  structure  of  the  testis,  leaving 
nothing  but  a  thickened  epididymis  and  a 
contracted  and  shrunken  tunica  albuginea.  In 
other  cases  no  fungus  appears,  but  a  fistulous 
track  may  be  left,  leading  to  an  imperfectly 
drained  cavity  surrounded  by  indurated  tissue,  and  this  may  remain 
unhealed  for  months  or  even  years.  Occasionally,  instead  of  bursting, 
the  abscess  may  become  surrounded  by  dense  fibroid  tissue  and  remain 
stationary,  and  this  dense  wall  has  been  known  to  calcify.  Although  the 
occasional  occurrence  of  abscess  of  the  testicle  as  the  result  of  simple  chronic 
orchitis  seems  probable,  it  may  be  regarded  as  practically  certain  that  many 
cases  have  been  in  reality  tuberculous. 

Structure. — On  making  a  section  of  a  testicle  affected  with  simple  chronic 
inflammation,  the  tunica  vaginalis  will  be  found  to  be  more  or  less  adherent, 
and  perhaps  separated  from  the  tunica  albuginea  in  parts  by  small  collections  of 
fluid.  The  tunica  albuginea  is  thickened,  often  presenting  on  its  external 
surface  a  series  of  firm,  glistening  layers.  The  septa  of  the  testis  are  seen  to 
be  thickened,  rendering  the  whole  organ  hard  and  firm,  and  giving  it  a  bluish- 
grey  appearance.  The  microscope  shows  that  the  chronic  inflammation  chiefly 
affects  the  intertubular  tissue,  but  in  many  cases  this  is  accompanied  by  catar- 
rhal overgrowth  of  the  epithelium. 

Prognosis.— Simple  chronic  orchitis  usually  terminates  in  recovery,  but  the 
organ  may  be  left  somewhat  enlarged  and  indurated,  or  in  other  cases  it  may 
undergo  atrophy  as  the  inflammatory  products  become  absorbed. 

Treatment. — Strapping  and  the  administration  of  an  alterative  course  of 
perchloride  of  mercury  may  be  tried.    If  the  organ  do  not  diminish  in  size,  or 


Fig.  949.— Hernia  Testis. 
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if  it  be  a  source  of  much  inconvenience  to  the  patient,  it  must  be  removed. 
If  accompanied  by  hydrocele  the  tunica  vaginalis  must  be  tapped,  but  on  no 
account  should  injection  of  iodine  be  resorted  to.  If  abscesses  form,  they  must 
be  opened.  When  a  fungus  has  protruded,  means  must  be  taken  to  repress  or 
remove  this,  lest  it  go  on  to  complete  destruction  of  the  testis.  If  it  be  of 
small  size,  the  best  plan  will  be  to  sprinkle  it  with  iodoform,  and  to  strap  it 
tightly  down  with  a  piece  of  lint  and  strapping.  If  it  be  larger,  it  may  be 
shaved  oiF,  and  the  cut  surface  then  dressed  with  some  antiseptic  application; 
care  being  taken  during  cicatrization  to  repress  the  granulations  below  the 
level  of  the  surrounding  integument  by  strapping  and  pressure.  Syme  recom- 
mended that  the  pressure  should  be  effected  by  the  integument  of  the  part ;  an 
elliptical  incision  being  made  round  the  fungus  and  the  edges  of  the  opening 
in  the  skin  through  which  it  protrudes  pared  away,  the  scrotal  integuments  are 
freely  separated  l)y  dissection  from  their  subjacent  connexions,  and  brought 
together  over  the  protruding  mass  and  secured  by  sutures.  This  operation  I 
have  practised  with  success.  Should  the  fungus  be  of  very  large  size,  so  as  to 
include  within  itself  the  whole  or  greater  part  of  the  structure  of  the  testis,  it 
may  not  be  possible  to  save  any  of  that  organ  ;  and  in  these  circumstances  it 
is  better  to  remove  the  whole  gland  ;  if  left  it  could  never  be  of  any  service, 
and  would  continue  slowly  to  suppurate. 

Tuberculous  Disease  of  the  Testicle,  although  occasionally  met  with 
in  individuals  apparently  strong  and  healthy, 
usually  occurs  in  those  of  a  feeble  or  cachectic 
constitution,  most  frequently  in  early  manhood, 
but  occasionally  in  advanced  hfe  or  childhood, 
and,  although  often  associated  with  phthisis, 
it  may  occur  without  any  evidence  of  tubercle 
in  other  organs.  It  is  very  common  to  find 
both  glands  affected,  but  the  disease  is  usually 
more  advanced  in  one  than  in  the  other.  In 
some  cases  it  arises  apparently  as  a  sequence  of 
gonorrhceal  epididymitis,  or  there  may  be  a 
history  of  some  injury  to  the  testicle.  The 
disease  almost  invariably  commences  in  the 
epididymis,  which  becomes  swollen,  indurated, 
and  slightly  tender.  The  globus  minor  is 
generally  affected  before  the  globus  major. 
As  the  disease  progresses,  it  spreads  upwards 
along  the  vas  deferens  until  it  may  reach  the 
prostate  and  vesicute  seminales,  and  forwards 
through  the  mediastinum  testis  into  the  body 
of  the  gland.  In  some  rare  cases,  it  is  said 
to  commence  in  the  body  of  the  gland.  The 

progress  of  the  disease  is  usually  slow,  but  it  may  go  on  rapidly  to  almost 
complete  destruction  of  the  testis.  In  a  well-marked  case  the  following 
conditions  will  be  found.  The  testicle  is  moderately  enlarged,  but  on 
examination  this  enlargement  will  be  found  to  be  chiefly  in  the  epididymis, 
which  can  be  felt  as  an  irregular,  craggy,  nodulated  mass,  half  surrounding 
the  body  of  the  gland  in  the  form  of  a  crescent  situated  at  its  posterior 
aspect.     In  the  hard  mass,  which  often  considerably  exceeds  the  body 


950. — Tuberculous  Disease  of 
Testicle.  The  eijididymis  is  completely 
converted  into  a  caseous  mass.  The 
disease  has  invaded  the  upper  end  of 
the  body,  in  whieli  a  few  separate 
tubercles  are  also  seen. 
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of  the  gland  in  bulk,  spots  of  softening  may  be  felt.  The  gland  itself  may 
seem  soft  and  natural,  or  a  nodule  or  two  may  be  felt  in  its  substance.  The 
affection  is  not  as  a  rule  complicated  by  hydrocele,  and  in  the  earlier  stages 
the  scrotum  is  unaffected.  The  spermatic  cord  will  usually  present  no 
general  thickening,  but  the  vas  deferens  is  enlarged.  Instead  of  feeling  like 
a  piece  of  whipcord  between  the  fingers  it  may  be  as  large  as  a  quill.  If  the 
disease  have  extended  to  the  vesiculse  seminales,  these  can  be  felt  ^?er  rectum 
to  be  enlarged  and  hardened.  There  is  little  or  no  pain,  and  on  squeezing  the 
gland  the  ordinary  sensation  will  be  perceived  by  the  patient  except  in  a  very 
advanced  stage  of  the  disease.  As  the  disease  advances,  one  of  the  craggy 
nodules  softens,  and  the  skin  becomes  adherent  over  it.  This  process  is  accom- 
panied by  more  acute  inflammation,  usually  causing  marked  increase  of  pain 
and  tenderness.  The  adherent  skin  becomes  red  and  shining,  and  finally  gives 
way,  and  the  tuberculous  abscess  discharges,  leaving  an  unhealthy  cavity 
yielding  thin  pus  mixed  with  soft,  shreddy,  whitish-yellow  sloughs.  In  some 
favourable  cases  the  cavity  may  granulate  and  close  completely,  or  leave  merely 
a  fistulous  opening  discharging  small  quantities  of  serous  fluid.  In  most  cases, 
however,  the  process  of  softening  extends,  other  nodules  break  down,  and  a 
great  part  of  the  testicle  may  be  destroyed.  If  an  abscess  should  form  in  the 
liody  of  the  gland,  a  hernia  or  fungus  testis  may  follow,  as  in  simple  chronic 
orchitis.  Occasionally  exuberant  granulations  may  sprout  out  from  the  region 
of  the  epididymis,  closely  resembling  the  true  fungus  testis.  The  general 
health  suffers  greatly,  and  in  a  large  proportion  of  cases  tuberculous  disease  of 
the  lungs  makes  its  appearance.  Most  commonly  the  opposite  testicle  also 
becomes  affected.  Death  usually  results  from  the  disease  of  the  lungs,  but 
may  occur  from  acute  general  tuberculosis  with  tuberculous  meningitis. 
Occasionally  the  disease  may  extend  to  the  urinary  tract,  and  terminate  fatally 
from  tuberculous  disease  of  the  kidneys.  In  other  cases  the  disease  of  the 
testis  may  occur  after  that  of  the  kidney  and  prostate,  forming  merely  a  part 
of  general  genito-urinary  tuberculosis. 

In  some  cases  of  phthisis,  in  which  the  testicles  enlarge,  and  yet  give  but 
little  trouble,  the  whole  organ,  both  body  and  epididymis,  may  be  found  con- 
verted into  a  uniform  soft  cheesy  mass.  A  specimen  of  two  such  testicles, 
from  a  patient  who  died  from  disease  of  the  lungs,  is  in  the  museum  of 
University  College.  In  cases  of  acute  general  tuberculosis,  grey  granulations 
have  been  found  in  the  testicles. 

Structure. — On  making  a  section  from  before  backwards  through  a  typical 
specimen  of  tuberculous  disease  of  the  testicle,  the  following  conditions  will  be 
found.  The  tunica  vaginalis  may  be  perfectly  healthy,  or  may  be  here  and 
there  adherent  to  the  tunica  albuginea.  The  tunica  albuginea  will  be  normal  in 
appearance,  except  in  the  immediate  neighbourhood  of  the  tuberculous  growth, 
Avhere  it  will  be  thickened.  That  part  of  the  body  of  the  gland  nearest  the 
surface  may  be  perfectly  healthy  in  appearance  ;  there  is  no  thickening  of  the 
septa,  and  the  tubules  can  be  teased  out  under  water  as  in  a  healthy  testicle. 
As  we  approach  the  mediastinum,  the  gland  becomes  studded  with  small  hard 
nodules,  not  growing  in  the  septa,  but  in  the  glandular  substance  of  the  testis. 
In  their  earliest  stage  these  are  merely  hard  semi-transparent  granulations  ; 
but  they  soon  show  signs  of  undergoing  fatty  degeneration  in  the  centre,  so 
that  the  majority  have  the  appearance  of  small  bodies  about  the  size  of  a 
millet-seed,  having  a  yellow  opaque  centre,  and  a  delicate  greyish  semi-trans- 


STRUCTURE   OF  TUBERCULOUS  TESTIS. 


parent  growing  margin.  Still  nearer  the  mediastinum  these  yellow  spots 
coalesce,  and  form  a  solid  cheesy  substance,  continuous  with  a  still  larger 
mass  of  the  same  kind,  which  represents  the  epididymis,  and  half  surrounds 
the  body  of  the  gland  in  the  shape  of  a  crescent.  In  this  larger  mass  patches 
of  softening  are  found,  forming  the  tuberculous  abscesses  above  described,  and 
these  may  extend  into  the  body  of  the  gland.  On  making  transverse  sections 
of  the  vas  deferens,  its  walls  will  be  seen  to  be  thickened,  and  its  centre  filled 
up  with  a  yellow  cheesy  material.  If  the  disease  be  further  advanced,  the 
whole  gland  may  be  converted  into  a  single  cheesy  mass,  in  which  softening 
may  be  taking  place  at  various  parts. 

The  exact  nature  of  the  change  that  takes  place  in  the  production  of  the 
condition  above  described,  has  given  rise  to  much  difference  of  opinion  ;  some 
authors  maintaining  that  the  primary  change  consists  in  an  overgrowth  of 
the  epithelium  of  the  tubuli  seminiferi  and  epididymis,  which  afterwards 


Fig.  951. — Tuberculous  Testis,   a.  Tubuli  seminiferi :  h.  Giant-cells  (40  diam.). 

undergoes  fatty  degeneration  ;  and  others  asserting  that  the  primary  growth 
takes  place  between  the  tubules,  and  that  the  changes  in  the  epithelium  are 
secondary. 

The  accompanying  drawing  (Fig.  951)  represents  a  section  of  one  of  the 
small  outlying  nodules  in  the  body  of  the  gland.  It  will  be  seen  that  the 
change  consists  in  an  accumulation  of  small  round  cells  in  a  more  or  less 
perfect)  reticulate  stroma  between  the  tubules,  separating  them  from  each 
other.  At  the  same  time  the  walls  of  the  tubules  have  undergone  a  change, 
being  infiltrated  with  cells  in  the  same  way.  The  tubules  also  are  choked  with 
epithelium,  which  in  some  parts  of  the  same  testicle  was  found  to  be  under- 
going fatty  degeneration.  Towards  the  centre  of  the  nodule  the  intertubular 
growth  also  becomes  caseous.  Scattered  through  the  new  growth  are  many 
large  masses  of  protoplasm  containing  many  nuclei,  the  tuberculous  giant- 
cells.  It  is  most  probable,  therefore,  that  the  change  commences  in  the 
vascular  tissue  between  the  tubuli  seminiferi,  and  gives  rise  to  secondary 
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proliferation  of  the  epithelium  ;  both  the  intertubular  growth  and  the 
proliferated  epithelium  afterwards  undergoing  fatty  degeneration,  and  forming 
cheesy  masses. 

Prognosis. — The  prognosis  of  tuberculous  disease  of  the  testis  is  extremely 
bad.  Treatment  is  of  little  if  any  avail,  and  the  patient  in  the  great  majority 
of  cases  dies  sooner  or  later  of  disease  of  the  lungs,  from  general  acute  tuber- 
culosis or  from  extension  of  the  disease  to  the  bladder,  prostate,  and  even  to  the 
kidneys.  In  some  cases,  however,  after  the  abscesses  have  burst,  the  cavities 
may  heal,  and  the  testicle  remain  withered,  but  free  from  active  disease. 

Treatment. — The  more  I  see  of  this  disease  the  more  convinced  I  am  that 
the  sooner  the  diseased  organ  is  removed  the  better  will  be  the  patient's 
chance  of  prolongation  of  life.  The  danger  of  infection  of  the  system  by 
acute  tuberculosis  from  a  tuberculous  testis  is  so  great,  that  when  once  the 
diagnosis  has  been  made  castration  should  not  be  delayed.  In  most  cases 
however  the  operation  is  at  best  calculated  to  give  the  patient  only  temporary 
relief,  as  the  disease  usually  extends  along  the  vas  deferens  beyond  the  reach 
of  the  knife,  and  will  continue  to  progress  in  the  vesicute  seminales  and 
prostate,  unless  the  patient  succumb  early  to  tuberculous  disease  of  the  lungs 
or  brain.  Before  undertaking  it,  the  urine  must  be  examined  for  pus,  and 
the  state  of  the  prostate  and  vesiculte  seminales  ascertained  from  the  rectum, 
as  the  operation  would,  of  course,  be  useless  if  the  afiection  of  the  testicle 
were  merely  a  part  of  tuberculosis  of  the  whole  genito-urinary  tract.  Should 
the  patient  decline  to  submit  to  the  operation,  or  his  health  be  so  bad  that  its 
performance  is  not  advisable,  the  treatment  must  be  conducted  on  general 
principles  :  alteratives,  tonics,  especially  the  iodide  of  iron,  with  cod-liver  oil, 
and  general  hygienic  means  calculated  to  improve  the  health,  must  be  steadily 
persevered  with.  Local  applications  are  of  little  avail.  The  abscesses  must  be 
opened  when  they  form.  The  cavity  should  be  thoroughly  scraped  out  with  a 
sharp  spoon  and  dressed  with  iodoform.  Under  this  treatment  it  sometimes 
heals  rapidly,  but  the  cure  is  rarely  permanent.  If  fungus  form,  it  is  of  little 
use  to  try  to  treat  it  by  the  methods  before  described  ;  if  the  body  of  the  testis 
be  deeply  infiltrated  with  tubercle,  no  good  could  result. 

Syphilitic  Disease  of  the  Testicle. — The  testicle  may  be  affected  in  the 
secondary  and  tertiary  stages  of  the  acquired  disease,  and  also  as  the  result  of 
inherited  syphilis  in  infants.  In  the  secondary  stage  of  acquired  syphilis  one 
or  both  epididymises  are  occasionally  affected.  In  the  later  stages  of  the 
acquired  disease,  and  also  in  the  inherited  form,  the  body  of  the  testicle  is 
primarily  affected,  and,  as  in  other  viscera,  the  simple  inflammatory  and  the 
gummatous  varieties  are  met  with. 

The  Simple  Inflammatory  Form,  which  has  been  accurately  described  by 
Virchow,  consists  essentially  of  a  chronic  inflammatory  overgrowth  of  the 
connective  tissue  between  the  tubuli  seminiferi.  The  disease  may  uniformly 
affect  the  whole  gland  or  be  limited  to  localized  patches.  If  the  whole  gland 
be  affected,  the  organ  slowly  enlarges  to  perhaps  more  than  double  its  natural 
size.  The  enlargement  will  be  found  to  aifect  the  body  of  the  gland,  the 
epididymis  undergoing  but  little  if  any  change  ;  in  fact,  it  may  be  so  far  con- 
cealed by  the  thickening  round  it  as  to  be  scarcely  recognizable.  The  cord 
and  vas  deferens  are  unaffected.  The  body  of  the  gland  feels  hard,  almost 
cartilaginous,  and  the  surface  is  smooth  or  perhaps  slightly  irregular.  There 
is  no  pain,  except  a  dragging  sensation  in  the  groin  due  to  the  increased 
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weight  of  the  testicle.  There  is  little  or  no  tenderness,  and  in  the  more 
advanced  stages  testicular  sensation  is  absent.  There  is  no  tendency  to 
softening  or  to  the  formation  of  abscess.  The  disease  is  almost  always 
accompanied  by  hydrocele,  but  at  the  same  time  adhesions  may  exist  at 
various  parts  between  the  parietal  and  visceral  layers  of  the  tunica  vaginalis, 
dividing  the  fluid  into  two  or  more  portions,  or  limiting  it  to  a  small  part 
of  the  surface  of  the  testicle.  Most  commonly  only  one  testicle  is  affected, 
but  both  may  be  attacked.  In  the  localized  form  the  induration  is  limited 
to  one  or  more  portions  of  the  gland,  the  remainder  being  soft  and  healthy. 

Structure. — On  making  a  section  from  before  backwards,  the  following 
appearances  are  found  :  If  hydrocele  exist,  the  tunica  vaginalis  will  be  opaque 
and  thickened,  and  probably  adherent  at  various  points  to  the  surface  of  the 
testicle.  If  no  hydrocele  be  present,  the  tunica  vaginalis  may  be  uniformly 
adherent.  The  tunica  albuginea  will  always  be  found  greatly  and  irregularly 
thickened,  and  from  it  proceed  opaque  white  dense  fibroid  processes  into  the 
substance  of  the  gland.  These  may  in  extreme  cases  be  so  abundant  that  no 
healthy  gland  substance  can  be  seen  between  them  ;  in  less  severe  cases. 


Fig.  952.— Syphilitic  Guminata  of  the  Testis.    ", Gummata  cut  across :  c  Section  of 
Globus  minor :  and  d.  Cord. 

patches  of  healthy  tubular  substance  are  found  at  various  parts  of  the  organ. 
A  process  of  cicatricial  contraction  taking  place  in  these  fibroid  processes  may 
lead  to  a  dimpling  of  the  surface  of  the  organ.  The  microscope  shows  that 
the  change  is  due  to  an  inflammatory  small  round-celled  growth,  which  after- 
wards undergoes  a  development  into  a  dense  fibroid  tissue,  situated  in  the 
connective  tissue  between  the  tubuli  seminiferi  (Fig.  952).  The  new  growth 
separates  and  presses  on  the  tubules,  and  may  cause  their  destruction  in 
large  areas. 

The  Gummatous  Form  is  an  aggravation  of  that  just  described,  and 
presents  the  same  symptoms,  with  the  addition  of  those  caused  by  the  presence 
of  the  gummata.  These  form  hard  craggy  nodules  on  the  surface  of  the 
gland,  the  irregularities  so  produced  being  much  greater  than  those  arising 
Irom  simple  fibroid  induration.  The  gummata  have  little  tendency  to  soften, 
and  discharge  externally  ;  yet  in  rare  cases  they  may  do  so. 

Structure. — On  making  a  section  of  a  gland  in  this  condition,  more  or 
less  of  the  fibroid  induration,  above  described,  will  always  be  found  combined 
with  thickening  of  the  tunics  of  the  testicle.  The  gummata  vary  in  size, 
from  a  pea  to  a  hazel-nut.    They  are  of  an  opaque  yellow  colour,  irregular 
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shape,  and  dense  leathery  hardness.  They  may  be  tolerably  shaqily  circum- 
scribed to  the  naked  eye,  but  are  usually  surrounded  by  a  zone  of  fibrous 
induration  of  an  opaque  white  colour.  The  microscope  shows  around  them 
the  same  small-celled  growth  above  described,  situated  between  the  tubules. 
The  new  growth  is  vascular  in  the  most  recent  parts.  In  the  older  parts  the 
changes  described  in  the  chapter  on  Syphilis  (Vol.  I.,  p.  1133)  may  be  seen  in 
their  walls,  causing  their  gradual  obliteration.  Nearer  the  centre  the  tubules 
are  found  to  be  pressed  upon  and  destroyed,  and  the  cells  of  the  new  growth 
commence  to  undergo  degeneration  ;  until,  in  the  yellow  part  of  the  gumma, 
nothing  but  granular  debris  is  to  be  recognized.  The  gummata  may  be 
distinguished  from  tubercle  by  their  greater  toughness  and  more  opaque 
yellow  colour.  Tubercle  is  rarely  limited  to  the  body  of  the  testis ;  gummata, 
on  the  other  hand,  are  rarely  limited  to  the  epididymis. 
Prognosis. — If  the  disease  be  recognized  and  treated  early, complete  recovery 


Fig.  953.— Syphilitic  Testis,    a.  Tubuli  Seminiferi :  h.  A  part  of  tlie  round-celled 
growth  beginning  to  undergo  fatty  degeneration  (180  diam.). 


,  may  confidently  be  hoped  for  ;  although  relapses  are  of  frequent  occurrence. 
In  the  more  advanced  stages,  the  prognosis  is  not  so  hopeful,  for,  although 
under  proper  treatment  the  new  growth  may  be  absorbed,  the  gland  will 
remain  shrunken,  puckered,  and  indurated.  This  is  only  what  would  be 
expected  ;  for  the  tubuli  seminiferi,  as  above  stated,  become  more  or  less 
extensively  destroyed  by  the  pressure  of  the  new  growth  in  the  later  stages 
of  the  disease. 

The  Treatment  is  that  recommended  in  Chapter  XXXVI.  for  constitutional 
syphilis.  Locally,  the  hydrocele  may  be  tapped  (but  on  no  account  injected), 
and  pressure  may  be  applied,  by  strapping  over  some  mercurial  ointment. 

Diagnosis  of  the  Simple,  Tuberculous,  and  Syphilitic  Enlargements. 

— The  diagnosis  of  these  affections  is  in  some  cases  easy,  in  others  very  diffi- 
cult. Whatever  the  form  of  disease  may  be,  if  it  be  complicated  by  hydrocele, 
this  may  first  be  tapped  in  order  that  the  gland  may  be  accurately  examined. 
The  hydrocele  in  these  cases  may  not  be  translucent,  as  the  tunica  vaginalis 
is  often  thickened.  It  must  be  remembered  that  hydrocele  is  a  very  rare 
complication  of  carcinoma,  or  of  adenoma  ;  it  is  rare  with  tuberculous  disease ; 
less  rare  with  simple  chronic  orchitis,  and  very  common  with  syphilitic  disease. 
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From  hEematocele  and  tumours,  the  diagnosis  may  be  made  by  attention  to  the 
rules  laid  down  on  p.  VH'Ak  It  having  been  determined  that  the  swelling  is 
due  to  one  of  the  three  above-mentioned  causes,  it  remains  to  ascertain  which 
it  is.  This  may  be  done  by  attention  to  the  following  points  :  The  cord  is 
often  thickened  and  tender  in  simple  chronic  orchitis  ;  in  tuberculous  disease, 
the  vas  deferens  alone  is  affected,  being  frequently  considerably  enlarged  ;  in 
syphilis  the  cord  is  perfectly  healthy.  In  simple  chronic  orchitis,  the  epidi- 
dymis may  be  swollen,  but  the  chief  enlargement  is  in  the  body  ;  in  tuberculous 
disease,  the  epididymis  is  almost  always  the  starting-point  of  the  disease,  and 
is  enlarged  more  than  the  body  ;  in  syphilis,  the  body  is  first  and  almost  ex- 
clusively affected.  In  chronic  orchitis,  the  enlargement  is  usually  uniform 
and  smooth,  and  fluctuation  is  rarely  present ;  in  tubercle,  the  enlarged  epidi- 
dymis is  craggy  and  nodular,  and  spots  of  softening  may  be  felt ;  in  syphilis, 
the  body  of  the  gland  is  greatly  indurated,  often  nodulated,  and  softening  is 
very  rare.  The  testicle  is  usually  painful  and  tender  in  chronic  orchitis  ;  iu 
tubercle  it  is  sometimes  tender,  seldom  painful ;  in  syphilis,  it  is  almost  in- 
variably perfectly  painless,  and  free  from  tenderness.  The  constitutional  con- 
dition of  the  patient  should  also  be  carefully  inquired  into.  Chronic  orchitis 
usually  arises  as  a  sequence  of  injury,  or  perhaps  gonorrhoea,  in  patients  pos- 
sibly strumous,  gouty,  or  rheumatic  ;  tuberculous  disease  occurs  almost  always 
in  cachectic  subjects,  with  a  tuberculous  history  and  a  tendency  to  phthisis. 
The  lungs  should  therefore  be  carefully  examined.  In  syphilis,  the  ordinary 
symptoms  of  constitutional  syphilis  may  be  present,  or  a  syphilitic  history 
may  be  obtained.  In  tuberculous  disease,  the  vesiculfe  seminales  may  often 
be  felt  through  the  rectum  to  be  enlarged,  and  nodules  of  tubercle  may  be 
felt  in  the  prostate. 

TUMOURS  OF   THE  TESTIS. 

Simple  Tumours. — Adenoma,  or,  as  it  has  been  called,  Cijstic  Sarcoma, 
is  the  most  common  non-malignant  tumour  of  the  testicle. 

Structure. — The  essential  feature  of  this  tumour  is  the  jiresence  of  cysts, 
varying  in  size  from  a  cavity  just  visible  to  one  as  large  as  a  walnut.  Between 
these  cysts  is  a  varying  amount  of  solid  tissue.  The  whole  tumour  lies  within 
the  distended  tunica  albuginea,  but  will  be  found  to  possess  a  delicate  capsule 
of  its  own,  between  which  and  the  tunica  albuginea  is  a  delicate  layer  of  a  pale 
yellowish-bi'own  colour,  composed  of  the  tubular  substance  of  the  testicle  spread 
out  over  the  mass  of  the  growth.  The  attachment  of  the  tumour  is  towards 
the  mediastinum  testis,  and  this  suggests  that  the  growth  springs  fi'om  the 
region  of  the  rete  testis,  the  cysts  being  believed  to  be  derived  from  the 
obstructed  and  dilated  tubes  of  that  part  of  the  gland. 

Microscopic  examination  shows  that  the  cysts  are  lined  with  an  ei^ithelium, 
sometimes  small  and  cubical,  sometimes  flattened.  The  interstitial  tissue  is 
composed  of  young  connective  tissue  in  various  degrees  of  development. 

This  is  the  typical  structure  of  adenoma  testis,  but  various  modifications  are 
met  with.  In  the  first  place,  the  proportion  of  cysts  to  stroma  varies  greatly. 
The  contents  of  the  cysts  may  be  clear  and  thin,  or  mucous  and  tinted,  or 
stained  with  blood.  More  rarely  they  are  filled  with  an  atheromatous  pulp. 
Occasionally  some  of  the  smaller  cysts  are  filled  with  laminated  epithelium, 
forming  pearl-like  bodies. 
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The  stroma  may  be  piirely  composed  of  spindle  cells,  or  spindle  and  round 
cells  mixed,  or  spindle  cells  with  a  good  deal  of  fibrous  tissue  between  them. 
Almost  invariably  cartilage  is  present.    It  is  usually  in  tortuous  columns, 

which  are  clearly  visible  to  the  naked 
eye,  and  can  be  picked  out  of  a  thick 
section  with  a  needle.  It  has  been 
suggested  that  these  columns  of  carti- 
lage are  lying  in  dilated  lymphatics,  but 
careful  microscopic  examination  sug- 
gests rather  that  they  are  formed  by 
choudrification  of  the  embryonic  matrix. 
The  matrix  in  other  cases  may  assume 
a  myxomatous  form,  the  intercellular 
substance  being  mucous  in  appearance 
and  the  cells  stellate  in  form,  In  many 
cases  the  intercellular  substance  sprouts 
up  into  the  cysts,  forming  intra-cystic 
growths  still  covered  with  epithelium. 
These  tumours  are  usually  simple  and 
distinctly  encapsuled,  but  in  some  cases 
they  became  malignant.  This  may 
occur  from  an  exuberant  growth  of  the 
embryonic  tissue  of  the  stroma,  or, 
according  to  Rindfleisch,  actual  can- 
cerous transformation  may  take  place, 
the  stroma  assuming  the  form  of  a 
cancer  stroma  and  the  epithelium  of 
the  spaces  taking  on  the  active  growth 
of  a  true  carcinoma.  Many  of  these  variations  may  occur  in  different  parts 
of  the  same  growth. 

Symptoms. — These  tumours  are  most  common  in  young  adults  or  middle- 


Fig.  954. — Adenoma  of  the  Testicle.  Tlie  external 
covering  is  the  tunica  vaginalis ;  the  next  layer 
is  the  tunica  albuginea ;  the  thin  imperfect 
layer  under  this  is  the  tubular  substance  of  the 
testicle  spread  out  over  the  true  capsule  of  the 
tumour. 


Fig.  955. — Section  of  an  Adenoma  of  the  Testicle  sliowing  the  cysts,  the  embryonic  interstitial 
tissue  and  the  columns  of  cartilage. 


aged  men,  and  are  often  attributed  to  a  blow.  They  cause  a  steady  increase 
in  the  size  of  the  testicle,  unaccompanied  by  paia  or  tenderness.  Their 
growth  is  of  varying  rapidity,  but  they  often  take  a  year  or  more  to  attain 
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any  considerable  size.  They  are  firm  and  elastic,  and  fluctuating  points  can 
not  uncommonly  be  detected  in  tbem.  The  cord  is  unaffected  till  a  late  period 
unless  they  become  malignant.  The  epididymis  is  early  flattened  out  by  the 
growth  and  cannot  be  recognized.  If  not  removed  they  may  attain  a  very 
great  size,  and  at  last  the  skin  covering  them  may  give  way  and  the  growth 
may  fungate  and  bleed. 

Diagnosis. — The  tumour  is  distinguished  fi'om  hydrocele  by  its  want  of 


Fig.  950. — Adenoma  of  the  Testicle  inoie  highly  magnified,  showing  the  .stroma  composed  of  spindle  cells 
and  fibres,  and  the  cyst  lined  with  cubical  epithelium  and  part  of  a  column  of  cartilage. 

translucency,  its  more  globular  form  and  its  weight.  All  doubt  may  be  cleared 
up  by  an  exploratory  puncture. 

Treatment. — The  only  treatmeni  is  early  removal,  always  preceded  by  an 
incision  into  the  mass  to  make  sure  that  it  is  not  a  hsematocele  or  a  hydrocele. 

Enchondroma  of  the  Testicle. — Cartilage,  as  before  stated,  is  almost 
always  present  in  the  adenoma  of  the  testis.  It  may,  however,  appear  alone, 
in  larger  or  smaller  nodules,  or  infiltrating  the  gland.  It  usually  commences 
in  the  body,  and  may  invade  the  epididymis.  According  to  Cornii  and 
Eanvier,  whenever  it  reaches  any  considerable  size  it  is  no  longer  purely 
cartilaginous,  but  is  mixed  with  sarcoma  tissue  and  complicated  with  cysts,  so 
that  both  clinically  and  pathologically  it  merges  into  the  disease  just  described 
as  cystic  sarcoma. 

Fibroma  has  been  recorded,  but  is  of  extremely  rare  occurrence. 

Dermoid  Cysts  are  occasionally  met  with  in  the  testicle,  usually  in  the 
body  of  the  gland,  causing  atrophy  of  the  tubular  substance  by  their  pressure. 
They  are  of  course  congenital,  but  are  of  very  slow  growth,  and  may  not  be 
noticed  till  adult  life.  They  usually  contain  turbid  fluid  or  an  atheromatous 
pulp,  often  mixed  with  hairs.  In  other  cases  they  may  lie  outside  the  gland 
in  contact  with  the  epididymis.  A  case  of  this  kind  occurred  in  University 
College  Hospital  lately  in  which  the  cyst,  which  was  about  the  size  of  the 
normal  gland,  lay  in  contact  with  the  globus  minor.  It  was  dissected  away 
without  injuring  the  gland,  and  was  probably  a  scrotal  dermoid  which  had 
become  adherent  to  the  epididymis. 

In  other  cases  foetal  remains  may  be  found  in  the  cyst.  One  of  the  most 
remarkable  of  these  tumours  that  I  have  seen  was  under  the  care  of  the  late 
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John  Marshall.  The  diseased  organ,  which  was  about  the  size  of  an 
ostrich's  egg,  and  felt  partly  solid  and  partly  fluid,  was  found  after  removal 
to  be  composed  of  a  large  cyst  filled  with  an  oily  fluid,  like  melted  butter, 
which  solidified  on  cooling.  After  removal  Marshall  found  that  the  sac 
contained  some  foetal  debris,  and  it  was  doubtless  of  an  embryonic  charactei'. 
The  patient,  who  was  about  thirty  years  of  age,  had  been  affected  with  the 
tumour  from  early  infancy. 

Malignant  Tumouks.- — Sarcoma  of  the  testicle  without  the  presence  of 
the  cysts  just  described  is  not  very  common.  It  is  indistinguishable  from 
cancer  before  removal,  presenting  the  same  rapid  groAvth,  and  softness  of 
structure,  giving  rise  to  a  smooth  elastic  globular  or  oval  enlargement  of  the 
testicle.  It  is  usually  met  with  in  younger  subjects  than  cancer,  sometimes 
even  in  young  children. 

Its  microscopic  structure  varies.  Small  round-celled  sarcoma  is  by  far  the 
most  common  variety,  and  often  runs  a  very  malignant  course.  Myxo-sarcoma, 
with  large  spindle  cells  intermixed  with  it,  has  been  described.  In  very 
rare  cases  tumours  containing  striated  muscular  fibres  mixed  with  spindle 
cells  have  been  found  in  the  testicle.  They  exactly  resemble  the  congenital 
tumours  of  the  same  structure  met  with  in  connexion  with  the  kidney. 

The  Treatment  consists  in  early  removal  of  the  gland  by  castration. 

Carcinoma  of  the  Testicle  not  unfrequently  occurs,  and  is  invariably  of 
the  soft  glandular  variety. 

Characters. — Cancer  of  the  testicle  most  commonly  occurs  in  the  first 
instance  in  the  body  of  that  organ,  rarely,  if  ever,  affecting  the  epididymis 
primarily.  The  ordinary  characters  of  encephaloid  are  always  well  marked  in 
this  affection  ;  and  the  tumour  eventually  fungates,  becoming  softened  and 
pulpy.  The  mass  on  section  is  soft,  pink  in  colour,  with  large  yellow  patches 
of  fatty  degeneration  scattered  through  it.  Its  substance  is  often  broken  down 
in  parts  by  h^morrUage.  It  is  impossible  to  distinguish  it  from  a  soft  sarcoma 
without  microscopic  examination.  The  microscopic  structure  is  that  of  a  soft 
glandular  carcinoma.  The  stroma  is  small  in  amount  but  extremely  vascular, 
and  encloses  spaces  of  great  size  filled  with  large  cells  of  irregular  form. 

A  carcinoma  of  the  testicle  may  rajjidly  attain  a  very  considerable  magni- 
tude, becoming  as  large  as  a  cocoa-nut  in  a  few  weeks  or  months.  When  of 
this  size  it  is,  of  course,  abundantly  supplied  with  blood-vessels  ;  consequently 
the  spermatic  artery  and  accompanying  veins  will  be  found  a  good  deal  dilated. 
The  lymphatic  glands  in  the  neighbourhood  speedily  become  enlarged,  as  may 
be  ascertained  by  deep  pressure  in  the  flank.  The  inguinal  glands  do  not  in 
general  become  affected  until  the  skin  has  become  implicated  by  the  process 
of  the  disease.  It  is  then  also  that  the  cancerous  cachexia  rapidly  develops 
itself. 

The  Symptoms  of  carcinoma  of  the  testicle  are  usually  somewhat  obscure 
in  the  early  stages,  although  they  become  clearly  and  distinctly  developed  as 
the  disease  progresses.  It  is  most  commonly  met  with  after  middle  life.  The 
patient  first  complains  of  some  degree  of  dragging  pain  and  weight  in  one  of 
the  testes,  which  on  examination  will  be  found  to  be  indurated  and  enlarged, 
though  preserving  its  normal  shape.  The  enlargement  continues  until  the 
testicle  attains  about  the  size  and  shape  of  a  duck's  egg,  being  somewhat 
tense  and  elastic,  but  smooth  and  heavy.  As  it  increases  in  size,  which  it 
usually  does  with  rapidity,  it  becomes  rounded  and  somewhat  doughy  or  pulpy 
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in  parts,  where,  indeed,  it  may  almost  be  semi-fluctuating,  though  in  others  it 
continues  hard  and  knobbed.  This  alteration  in  feel  is  partly  due  to  softening 
of  the  substance  of  the  tumour,  and  partly  to  its  making  its  way  through  the 
tunica  albuginea.  The  scrotum  is  much  distended,  reddened,  and  purplish, 
and  becomes  covered  by  a  network  of  tortuous  veins  ;  the  cord  may  become 
somewhat  enlarged,  hard,  and  knotty.  As  the  disease  advances,  the  scrotum 
becomes  adherent  at  some  of  the  softened  parts,  ulceration  takes  place,  and  a 
fungus  projects,  which  presents  all  the  characteristic  signs  of  fungus  hsematodes ; 
it  does  not  commonly  happen,  however,  that  the  disease  is  allowed  to  go  so  far 
as  this  before  removal.  The  pain  is  not  very  severe  at  first,  but  after  a  time 
assumes  a  lancinating  character,  extending  up  the  cord  and  into  the  loins. 

Ti'eatinent. — The  only  treatment  of  any  avail  in  cancer  of  the  testicle  is 
the  removal  of  the  diseased  organ.  This  operation  is  not  performed  so  much 
with  the  view  of  curing  the  patient  of  his  disease,  which  will  probably  return 
in  the  lymphatic  glands  or  in  some  internal  organ,  as  of  affording  temporary 
relief  from  the  suiFering  and  encumbrance  of  the  enlarged  testicle.  It  is 
therefore  an  operation  of  expediency,  and  should  be  done  only  in  those  cases 
in  which  the  disease  is  limited  to  the  testicle,  the  cord  being  free  and  the 
glands  not  evidently  involved ;  so  that,  if  recurrence  take  place,  it  may  not 
be  a  very  speedy  one. 

An  Undescended  Testis  may  become  the  seat  of  a  tumour,  just  as  it  may 
be  affected  by  inflammation.  The  combination  of  malposition  of  the  organ 
and  a  tumour  is  necessarily  rare.  But  its  possible  occurrence  must  be  borne 
in  mind  by  the  Surgeon,  as  it  may  lead  to  the  necessity  of  an  operation  for 
the  removal  of  the  diseased  mass  from  tlie  inguinal  canal.  Cases  of  this  kind 
are  recorded  by  Storks  and  J.  M.  Aruott.  The  tumour  in  the  first  case  was 
as  large  as  a  cocoa-nut ;  in  the  second  as  a  man's  fist.  Both  were  medullary. 
The  operation  consists  in  exposing  the  tumour  by  a  free  incision — if  necessary, 
carried  through  the  tendon  of  the  external  oblique — opening  the  tunica  vagi- 
nalis, enucleating  the  mass,  and  tying  with  care  the  shortened  spermatic  cord, 
which  would  probably  be  the  most  difficult  part  of  the  operation.  The  possible 
co-existence  of  a  congenital  hernia  must  be  remembered.  But  it  is  remarkable 
that  peritonitis  does  not  appear  to  be  the  chief  danger  of  this  operation.  In 
neither  of  the  cases  above  referred  to  did  it  occur,  the  patient  dying  of  erysi- 
pelfis  in  Arnott's  case  ;  of  recurrent  cancer,  a  year  after  the  operation;  in  that 
of  Storks. 

SOLID    TUMOURS    OP    THE    SPERMATIC  CORD. 

Patty  Tumours  are  not  very  uncommon.  They  most  commonly  occur  as 
small  isolated  masses  near  the  inguinal  ring.  They  grow  slowly  and  are  of  no 
importance  except  from  their  resemblance  to  hernia.  The  tumour  can  be 
pushed  through  the  external  ring,  but  it  has  no  impulse  on  coughing,  nor  is 
there  the  characteristic  slip  and  gurgle  of  a  hernia  as  it  goes  back.  Large 
liporaata  invading  the  scrotum  as  well  as  the  cord  have  also  been  recorded. 

Fibromata  and  Myxomata  of  the  Cord  have  been  recorded,  but  are 
merely  pathological  curiosities. 

Sarcomata  have  also  been  met  with  in  this  region. 
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OPERATION    OP  CASTRATION. 

This  operation  may  be  required  for  the  various  non-maliguant  affections  of 
the  testicle  that  have  resisted  ordinary  constitutional  and  local  treatment,  and 
have  become  sources  of  great  annoyance  and  discomfort  to  the  patient  ;  in  the 
early  forms  of  malignant  disease,  also,  it  may  advantageously  be  practised. 
Before  the  operation  the  parts  should  be  thoroughly  shaved,  the  skin  cleansed, 
and  a  carbolized  towel  applied  for  two  or  three  hours.  The  patient  should  be 
lying  on  his  back  on  a  suitable  table,  and  the  parts  around  the  seat  of  the 
incision  should  be  covered  with  towels  wrung  out  in  1  in  20  carbolic  lotion. 
The  Surgeon  should  stand  on  the  same  side  as  the  testicle  to  be  removed,  and 
should  grasp  it  at  its  posterior  part  with  his  left  hand,  in  order  to  make  the 
scrotum  in  front  of  it  tense.  The  incision  should  extend  from  the  external 
abdominal  ring  to  the  lower  end  of  the  scrotum.  If  the  operation  is  being 
performed  for  malignant  disease  the  incision  will  have  to  be  extended  upwards, 
in  order  that  the  inguinal  canal  may  be  opened  and  the  cord  reached  at  as  high 
a  level  as  possible.  If  the  disease,  as  often  occurs  in  tuberculous  cases,  has 
involved  the  skin,  the  affected  part  must  be  included  between  two  curved 
incisions,  meeting  above  and  below  at  the  points  already  indicated.  By  a 
few  touches  with  a  broad-bladed  scalpel,  whilst  the  skin  is  kept  upon 
the  stretch,  the  tumour  is  separated  from  its  scrotal  attachments,  and 
left  connected  merely  by  the  cord,  which  must  then  be  divided.  In  some 
cases  it  will  be  found  advantageous  to  expose  and  divide  the  cord  in  the  first 
instance  before  dissecting  out  the  tumour  from  the  scrotum,  as  in  this  way  a 
better  command  over  it  is  obtained.  The  division  of  the  cord  constitutes  the 
most  important  part  of  the  operation,  for,  unless  care  be  taken,  it  may  retract 
into  the  inguinal  canal  and  bleed  freely.  This  accident  is  best  prevented  by 
separating  the  cord  cleanly  from  the  sheath — more  especially  the  cremasteric 
fascia — and  seizing  it  with  clamp  forceps  above  the  point  at  which  the  ligature 
is  to  be  applied.  The  simplest  method  of  ligature  consists  in  transfixing  the 
cord  with  an  aneurysm  needle  and  tying  the  two  halves  separately  with  stout 
silk,  the  ends  of  which  ai'e  for  the  present  left  long.  The  cord  is  next  divided 
about  half  an  inch  below  the  ligatures,  and  it  is  then  allowed  to  retract 
slightly,  in  order  to  make  sure  that  the  ligatures  are  efficiently  applied  and 
that  bleeding  is  not  being  prevented  merely  by  traction.  If  no  oozing  takes 
place  from  the  stump  it  is  drawn  gently  down  into  view  and  the  ends  of  the 
ligatures  cut  off. 

Another  method  consists  in  picking  up  the  vessels  separately  in  forci- 
pressure  forceps,  and  applying  a  fine  ligature  to  each.  The  veins  must 
be  tied  as  well  as  the  arteries.  The  arteries  requiring  ligature  are  usually 
the  spermatic,  the  cremasteric,  and  the  artery  of  the  vas.  The  spermatic 
artery  will  be  found  in  front,  and  the  artery  of  the  vas  deferens  behind. 
This  method,  which  is  far  more  tedious  than  simple  transfixion,  has  been 
supposed  to  be  followed  by  less  pain  than  when  the  nerves  of  the  cord 
are  included  in  the  ligature.  I  have  not,  however,  found  that  much  pain  is 
complained  of  after  the  ligature  en  masse,  and  in  castration  for  malignant 
disease  this  method  certainly  has  the  advantage  that  it  allows  the  Surgeon  to 
divide  the  cord  at  a  higher  level  than  he  would  otherwise  do,  especially  if  the 
incision  be  prolonged  upwards  and  outwards,  and  the  ingainal  canal  opened. 

In  castration  for  tuberculous  disease  it  is  better  to  separate  the  vas  deferens 
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from  the  other  constituents  of  the  cord  and  to  divide  it  separately.  If  it  be 
found  diseased  it  may  be  drawn  down  and  a  further  piece  removed  in  the 
hope  of  getting  above  the  disease. 

A  large  number  of  vessels  usually  require  ligature  in  the  scrotum.  All 
bleeding  from  this  source  must  be  very  thoroughly  arrested,  otherwise  the 
loose  tissues  of  the  scrotum  may  become  distended  with  extravasated  blood 
and  very  troublesome  suppuration  may  result.  After  the  operation  the  wound 
must  be  accurately  closed  with  sutures  and  a  drainage-tube  inserted  at  its 
lower  end. 

There  is  one  danger  that  may  occur  in  castration  in  children.  It  is  that  in 
young  subjects  the  processus  vaginalis  testis  may  not  be  obliterated,  and  that 
thus  the  peritoneum  may  be  opened  up  into  the  wound  on  dividing  the  cord. 
In  one  case  I  have  known  this  condition  lead  to  fatal  peritonitis. 

In  some  cases  considerable  induration  and  tenderness  persist  in  the  position 
of  the  stump  of  the  divided  cord,  and  occasionally  the  ligatures  set  up 
irritation,  and  may  lead  to  a  small  abscess,  which  refuses  to  heal  until  the 
ligatures  have  come  away.  After  castration  for  tuberculous  disease  a  chronic 
abscess  may  form  around  the  cord,  probably  as  the  result  of  the  vas  deferens 
having  been  diseased  above  the  point  of  division. 
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The  diagnosis  of  scrotal  tumours  is  not  only  of  considerable  importance,  but 
is  often  attended  with  very  great  difficulty  ;  the  more  so,  as  they  are  frequently 
associated  with  one  another,  so  that  much  tact  and 
care  are  required  to  discriminate  their  true  nature. 
Thus,  it  is  not  uncommon  to  find  a  hydrocele  and 
a  hernia  ;  a  hydrocele  and  a  varicocele  ;  or  these 
affections  co-existing  with  a  solid  tumour  of  the 
testicle.  In  other  cases,  again,  as  in  Fig.  957,  a 
carcinomatous  tumour  may  co-exist  with  a  hydro- 
cele of  the  tunica  vaginalis,  and  with  an  encysted 
hydrocele  of  the  cord  ;  and  the  different  forms  of 
hydrocele  may  occur  together. 

Tumours  of  the  scrotum  may,  from  a  diagnostic 
point  of  view,  be  divided  into  two  distinct  classes  : — 
1,  the  Reducible  ;  and  2,  the  Irreducible, 

1.  Reducible  Tumours. — These  are  Hernia, 
Congeuital  Hydrocele,  Diffuse  Hydrocele  of  the 
Cord,  and  Varicocele  ;  in  all  of  which  the  swelling 
can  be  made  to  disappear  more  or  less  completely 
by  pressure  and  by  the  patient  lying  down  ;  re- 
appearing on  the  removal  of  the  pressure,  or  on  his  assuming  the  erect 
posture.     The   mode  in  which  the  tumour  disappears  tends  greatly  to 
establish  its  diagnosis  ;  though  the  general  character  of  the  swelling,  and  the 
history  of  the  case,  afford  important  collateral  evidence  on  this  point. 

a.  In  Hernia  there  are  the  ordinary  signs  of  this  affection,  such  as  impulse 
on  coughing,  &c.  On  reducing  the  tumour,  it  will  be  found  that  its  return 
into  the  abdomen  is  accompanied  by  a  gurgling  noise,  and  by  the  sudden  slip 
upwards  of  an  evidently  solid  body.    In  the  other  reducible  tumours,  the 
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diminution  and  eventual  disappearance  under  pressure  are  more  gradual,  and 
there  is  no  reduction  of  the  mass  as  a  whole. 

1).  The  gradual  squeezing  out  of  the  contents  of  a  Congenital  Hydrocele, 
together  with  its  translucency,  and  the  early  age  at  which  it  occurs,  will 
establish  its  true  character.  It  must  be  remembered,  however,  that  hernias  in 
very  young  infants  may  be  translucent  if  the  gut  contains  little  or  no  f^cal 
matter. 

c.  In  the  Diffuse  Hydrocele  of  the  Cord  there  is  a  uniform  semi-fluctuat- 
ing swelling  in  and  near  the  ring  ;  in  which,  however,  there  is  no  gurgling, 
&c.,  no  complete  reduction,  nor  sudden  disappearance,  as  in  hernia.  It  is  also 
less  defined,  and  has  a  less  distinct  impulse  on  coughing. 

d.  Varicocele  may  always  be  distinguished  by  its  pyramidal  shape,  and  its 
knotted,  soft,  and  irregular  feel.  After  being  reduced  when  the  patient  lies 
down,  it  will,  when  he  stands  up,  fill  again,  even  though  the  Surgeon  compress 
the  external  ring  with  his  fingers.  This  sign,  which  distinguishes  it  from  a 
hernia,  occurs  also  in  congenital  hydrocele  ;  from  which,  however,  the  varico- 
cele may  be  distinguished  by  the  absence  of  translucency,  the  want  of  fluctua- 
tion, and  the  general  feel  of  the  tumour. 

2.  Irreducible  Scrotal  Tumours  are  of  various  kinds  :  such  as  Omental 
Hernia,  Hydrocele,  Htematocele,  the  various  forms  of  Solid  Enlargement  of 
the  Testicle.  These  tumours,  though  presenting  certain  characters  in  common, 
yet  differ  somewhat  in  the  predominance  of  particular  signs.  Thus,  the  shape 
of  the  tumour  is  usually  pyriform  in  hydrocele,  globular  in  hfematocele,  and 
oval  in  enlargement  of  the  testicle  ;  though  this  is  subject  to  much  variation. 
The  weight  is  least  in  hydrocele  and  greatest  in  solid  enlargement,  propor- 
tionately to  the  size  of  the  tumour.  The  characters  of  the  surface  present 
considerable  differences,  being  smooth  and  tense  in  hydrocele  and  hsematocele  ; 
often  irregular,  hard,  or  knotted  in  the  other  varieties.  The  rapidity  of  the 
formation  of  the  tumour  is  greatest  in  hsematocele. 

a.  Irreducible  Scrotal  Hernia  may  be  recognised  by  its  irregular  feel,  by 
its  impulse  on  coughing,  by  its  occupying  the  canal  and  concealing  the  cord, 
and  by  the  testicle  being  distinctly  perceptible  below  it. 

I.  Hydrocele  of  the  Tunica  Vaginalis  is  recognizable  by  its  trans- 
lucency ;  and  the  amount  of  opacity  conjoined  with  this  will  enable  the 
Surgeon  to  distinguish  the  degree  of  enlargement  of  the  testis,  which  is 
conjoined  with  it. 

c.  In  Hsematocele  the  tumour  is  of  sudden  or  rapid  formation,  somewhat 
globular,  opaque,  but  not  very  heavy  or  hard,  and  smooth  upon  the  surface. 

d.  In  Solid  Enlargements  of  the  Testicle  the  tumour  is  heavy  for 
its  size,  frequently  globular  or  irregular  in  shape,  sometimes  knobbed,  and 
usually  attended  with  a  good  deal  of  dragging  pain  in  the  groin,  and  frequently 
with  some  enlargement  of  the  cord. 

In  these  three  forms  of  scrotal  tumour,  viz.,  hydrocele,  hematocele,  and 
solid  enlargement  of  the  testicle,  the  diagnosis  can  always  be  made  at  once 
from  hernia,  by  the  Surgeon  feeling  the  cord  free  above  the  tumour. 

The  point  of  most  importance  in  the  diagnosis  of  sohd  enlargements  of  the 
testicle  is  to  distinguish  the  malignant  tumours,  sarcoma  and  cancer,  from 
other  forms  of  disease.  In  malignant  tumours,  the  rapidity  of  growth,  the 
softness  and  elasticity  of  the  mass,  the  implication  of  one  testis  only,  and  the 
early  enlargement  of  the  cord,  with  its  indurated  and  knobbed  condition,  are 
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important  signs ;  especially  if  the  disease  occur  in  young  men.  In  a  more 
advanced  condition,  the  softening  of  the  sweUing  at  parts  with  a  tuberous 
condition  of  the  rest,  and  the  occurrence  of  fungus  with  speedy  constitutional 
cachexia,  will  point  to  the  malignant  nature  of  the  tumour.  In  cases  of  great 
doubt  and  difficulty  an  exploratory  puncture  may  be  made,  when  the  contents 
of  the  groove  in  the  needle  or  of  the  fine  cannula  will  probably  determine  the 
character  of  the  growth.  In  more  than  one  instance,  in  which  there  was  much 
-obscurity,  I  have  seen  the  true  nature  of  the  disease  cleared  up  in  this  way. 

SPERMATORRHCEA    AND  IMPOTENCE. 

Various  forms  of  debility,  of  loss  of  power,  or  of  irregularity  of  action  in 
the  generative  organs  of  the  male,  are  confounded  together  under  the  terms 
Spermatorrhoea  and  Impotence.  These  conditions  require  a  more  careful 
consideration  on  the  part  of  the  educated  Surgeon  than  they  have  hitherto 
received,  as  their  existence  is  a  source  of  much  distress  to  the  suiferer.  They 
are  certainly  one  cause  of  conjugal  unhappiness,  leading  perhaps  to  infidelity 
on  the  part  of  the  wife,  and  occasionally  even  to  suicide  of  the  husband. 
These  affections,  which  are  of  extreme  frequency  amongst  all  classes  of  the 
community,  have  scarcely  received  that  attention  on  the  part  of  the  profession 
generally  which  their  importance  deserves  ;  the  unfortunate  sufferers  thus  are 
too  often  driven  into  the  hands  of  those  pestilent  quacks  who  flourish  in  the 
metropolis,  and  infest- almost  every  town  in  the  country,  by  whom  they  are 
not  unfrequently  ruined  in  health  as  well  as  in  purse. 

The  Sexual  Melancholia  that  accompanies  these  conditions  is  one  of  their 
more  striking  characteristics.  The  patient  is  languid  in  manner,  depressed  in 
spirits,  his  countenance  is  pale  and  haggard,  eye  dull,  expression  listless,  and  he 
is  devoid  of  all  energy.  He  takes  no  interest  in  the  ordinary  affairs  of  life,  his 
whole  thoughts  are  concentrated  on  his  own  condition,  and  he  feels  himself 
degraded  as  being  unfit  for  that  duty  which  is  alike  the  first  and  the  lowest 
of  man.  This  state  of  mind  is  commonly  the  result  of  some  local  irritation  or 
disease,  re-acting  on  a  morbidly  sensitive  nervous  system  ;  and  on  examination, 
the  Surgeon  will  commonly  find  some  local  condition  that  has  been  the  start- 
ing-point of  the  mental  malady.  Balanitis,  phimosis,  or  varicocele  in  the  male 
are  common  occasioning  causes.  But  the  most  frequent  direct  exciting  cause 
is  undoubtedly  masturbation. 

We  may  recognize  at  least  three  distinct  varieties  of  generative  debility  in 
the  male,  which  may  in  some  cases  amount  to  actual  impotence  :  1,  True 
Spei-matorrhcea,  or  Seminal  Flux  ;  2,  Spasmodic  Spermatorrhoea,  or  Sperma- 
tospasmos  ;  and,  3,  Aspermia,  or  Want  of  Seminal  Secretion. 

1.  True  Spermatorrhoea,  or  Seminal  Flux,  is  rare,  and  is  met  with 
chiefly  between  the  ages  of  eighteen  and  thirty.  It  is  commonly  the  conse- 
quence of  masturbation,  or  of  debility  of  the  generative  organs  induced  by 
gonorrhoea,  or  of  the  continued  struggle  to  repress  the  natural  sexual  desires 
by  a  life  of  enforced  continence.  In  this  condition  there  is  a  mixture  of 
irritability  and  of  debility.  The  generative  organs  are  excited  by  slight 
emotional  causes,  or  by  trivial  and  ordinary  physical  stimuli — a  thought,  a 
look,  a  word,  the  movement  of  a  carriage,  the  efibrt  of  straining  at  stool,  will 
excite  the  secretion  of  the  testes,  which  the  debilitated  state  of  the  parts  allows 
to  escape  with  a  feeble  ejaculatory  effort,  or  in  a  kind  of  leakage  of  a  few 
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drops  from  the  urethra.  In  the  sh'ghter  cases,  and  in  the  earlier  stages  of  the 
malady,  these  emissions  take  place  but  occasionally — three  or  four  times  a 
week,  chiefly  in  the  morning,  in  the  mid-state  between  waking  and  sleeping, 
and  are  preceded  by  an  erection.  In  the  more  advanced  stages,  the  emissions 
occur  once  or  oftener  in  the  twenty-four  hours  without  an  erection  ;  the 
semen  at  last,  when  discharged,  flowing  back  into  the  neck  of  the  bladder, 
escaping  with  each  discharge  of  the  urine,  or  being  squeezed  out  after  defgeca- 
tion.  The  patient's  physical  and  mental  state  becomes  seriously  implicated  in 
these  more  advanced  cases  of  true  spermatorrhoea.  His  countenance  is  pallid,, 
anaemic,  and  sallow  ;  his  features  are  drawn,  their  expression  is  listless  ;  his 
eyes  lifeless  ;  his  spirits  depressed,  often  to  the  lowest  depths  of  despondency 
and  despair.  Connexion  is  impracticable,  as  the  discharge  of  semen  takes 
place  either  before  erection  occurs,  or  without  its  occurrence. 

Diagnosis. — The  first  point  in  making  a  diagnosis  is  to  ascertain  that 
there  is  some  real  disease,  and  that  the  patient  is  not  merely  the  subject  of 
hypochondriasis  or  sexual  melancholia.  "Various  conditions  are  mistaken  for 
spermatorrhoea  by  a  nervous  patient.  The  white  discharge  of  phosphates  oc- 
curring at  the  end  of  micturition  (p.  102'.)),  when  the'urine  is  alkaline  in  some 
forms  of  dyspepsia,  is  often  believed  by  the  patient  to  be  seminal  fluid  ;  and 
as  this  condition  is  frequently  accompanied  by  the  languor  of  dyspepsia,  and 
is  common  in  those  who  sit  up  too  late  at  night  and  overwork  themselves,  this 
harmless  condition  may  give  rise  to  the  deepest  mental  depression. 

Prostatorrhoea  (p.  1140)  is  very  apt  to  be  confounded  with  spermatorrhoea  ; 
but  the  diagnosis  may  always  be  efiected  by  a  microscopical  examination  of 
the  discharge. 

An  occasional  involuntary  emission  is  not  spermatorrhoea.  It  is  common  to 
young  men  of  excitable  temperament,  and  is  often  the  occasion  of  much 
groundless  alarm.  It  occurs  at  that  period  of  life  when  the  generative  power 
is  at  its  highest  development.  It  is  simply  the  result  of  a  hypersecretion  of 
the  testes  and  overflow  of  the  semen.  For  it,  early  and  congenial  marriage 
is  the  only  remedy.  Unless  this  be  adopted.  Nature  will  assert  herself. 
"  Naturam  expellas  furca,  tamen  usque  recurret." 

The  escape  of  a  small  quantity  of  seminal  fluid  from  the  vesiculag  seminales 
while  straining  at  stool  is  of  common  occurrence  in  young  men  leading  a 
continent  life  ;  it  need  cause  no  anxiety,  and  requires  no  treatment  beyond 
a  purge  and  a  cold  hip-bath. 

Frequent  nocturnal  emissions  in  many  cases  are  merely  a  symptom  of 
dyspepsia,  the  languid  feelings  of  which  the  patient  complains  being  very 
often  due  to  this  much  more  than  to  the  loss  of  semen.  The  loss  of  semen  by 
an  involuntary  emission  causes  no  more  depression  than  a  corresponding  loss 
during  coition,  and  if  occurring  not  more  than  twice  a  week  has  no  evil  effect. 
It  is  the  constipation  and  dyspepsia  accompanying  it  that  are  the  real  source 
of  the  symptoms. 

Treatment.— The  curative  treatment  of  true  spermatorrhoea  should  consist 
in  giving  tone  to,  and  in  lessening  the  irritability  of,  the  genito-urinary 
organs.  With  this  view,  the  preparations  of  iron,  phosphorus,  nux  vomica, 
and  cantharides  will  be  found  the  most  efiBctive.  The  syrup  of  the  phosphate 
of  iron  and  strychnine,  or  the  tincture  of  the  perchloride  of  iron,  in  combina- 
tion with  those  of  nux  vomica  and  cantharides,  will  be  found  of  the  greatest 
service.    But  under  any  form  of  treatment  the  cure  will  be  slow,  and  long- 
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continued  perseverance  in  the  use  of  remedies  is  imperatively  necessary.  In 
addition  to  these  means  the  cold  hip-bath  should  be  assiduously  employed. 
This  the  patient  should  use  every  night  and  morning  ;  remaining  in  it,  at 
first,  for  about  three  minutes,  but  gi'adually  increasing  the  time  of  immersion 
to  ten  or  fifteen.  In  some  cases  the  cold  shower-bath  appears  to  give  more  tone, 
and  then  should  be  preferred.  The  patient  must  sleep  on  a  hard  mattress,  be 
lightly  covered,  and  eat  no  supper.  Some  satisfactory  mental  occupation 
should  also  be  provided,  or  travelling  if  possible.  These  means,  useful  as 
adjuncts,  will  not,  however,  cure  the  patient.  For  this  purpose,  the  local 
irritability  must  be  removed  by  the  application  of  nitrate  of  silver  to  the 
prostatic  and  bulbous  portions  of  the  urethra.  It  will  usually  be  found  that 
there  is  a  good  deal  of  tenderness  in  these  situations,  felt  on  pressing  upon  the 
perinEeum,  or  on  passing  an  instrument  into  the  urethra,  when,  as  the  point 
enters  the  bulb,  the  patient  will  suffer  much  pain.  The  continuance  of  this 
irritation  certainly  keeps  up  the  seminal  emissions,  and  thus  maintains  the 
debility  of  the  genital  organs,  and  the  nervous  irritability,  that  are  so  charac- 
teristic of  these  cases.  It  may  most  effectually  be  remedied  by  the  application 
of  nitrate  of  silver,  as  originally  recommended  by  Lallemand.  I  have  employed, 


Fig.  058.— Syriiige-catlieter  for  applying  Caustic  to  the  Uretlira. 


with  much  advantage  in  such  cases,  the  instrument  here  figured  (Fig.  958). 
It  consists  of  a  silver  catheter,  having  about  a  dozen  minute  apertures  near 
the  end.  In  the  interior  is  contained  a  slender  piece  of  sponge,  about  two 
inches  long,  fixed  to  the  expanded  end  of  a  firm  stylet  that  moves  with  the 
catheter.  The  instrument  is  charged  by  filHng  the  sponge  with  some  solution 
of  nitrate  of  silver  by  withdrawing  the  stylet.  It  may  then  be  well  oiled  ; 
and,  being  passed  down  to  the  spot  to  be  cauterized,  the  solution  is  forced  out 
of  the  aperture  by  pushing  down  the  rod,  which  compresses  the  sponge.  I 
have  found  this  syringe-catheter  far  safer  and  more  manageable  than  Lalle- 
mand's  or  any  other  j)orfe-caustiques  that  act  by  protruding  a  spoon  or  sponge, 
which  is  apt  to  be  grasped  by  the  spasmodic  action  of  the  muscles  of  the  part, 
often  being  returned  with  difficulty  into  the  shaft,  and  not  without  risk  of 
lacerating  the  mucous  membrane.  I  generally  use  a  solution  of  the  strength 
of  5j  of  the  nitrate  to  an  ounce  of  water  ;  though  sometimes  only  a  half  or  a 
third  of  this  strength  can  be  borne.  The  apphcation  usually  occasions  a 
good  deal  of  irritation  for  a  time,  sometimes  even  a  muco-purulent  discharge, 
and  can  be  repeated  only  at  intervals  of  from  ten  days  to  a  fortnight.  Any 
undue  amount  of  irritation,  particularly  after  the  application,  must  be  sub- 
dued by  ordinary  treatment.    After  the  nitrate  of  silver  has  been  used  two  or 
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three  times,  the  treatment  may  be  advantageously  continued  by  passing  twice  a 
week  a  similar  instrument  charged  with  glycerine  of  tannin.  This  acts  as  an 
admirable  astringent,  and  often  acts  better  than  the  nitrate. 

2.  Spasmodic  Spermatorrhoea,  or  Spermatospasmos,  more  fi'equently 
occurs  between  the  ages  of  twenty-five  and  forty.  It  is  frequently  predisposed 
to  by  residence  in  a  warm  climate,  or  by  the  existence  of  some  disease  about 
the  generative  organs,  such  as  stricture,  varicocele,  neuralgia  testis,  &c.  In 
these  cases  there  is  not,  properly  speaking,  a  seminal  flux  ;  but  complete  con- 
nexion cannot  be  eft'ected,  as  erection  and  ejaculation  are  either  simultaneous 
acts  or  the  erection  partially  subsides  before  the  emission  takes  place.  Thi& 
form  of  generative  debility  is  often  as  much  dependent  on  mental  as  on  purely 
physical  causes. 

Treatment. — This  is  a  condition  of  irritability  rather  than  of  debility.  It 

often  occurs  in  strong  and  otherwise  healthy  men,  accustomed  to  field-sports 
and  out-of-door  exercises.  There  is  no  evidence  of  anaemia  or  of  debility  of 
any  kind.  Hence  tonics  are  not  necessary.  The  remedy  most  to  be  relied 
upon  is  bromide  of  potassium  in  doses  of  2U  to  30  grains,  with  cold  bathing, 
and,  perhaps,  when  there  is  urethral  irritation,  blisters  to  the  perinseum  and 
along  the  penis,  and  belladonna  to  the  interior  of  the  urethra.  In  addition  to 
these  means,  it  is  of  the  first  importance  to  enjoin  moderation  in  food  and 
drink,  and  above  all,  avoidance  of  alcoholic  stimulants. 

?j.  Impotence  arising  from  absence  of  all  sexual  desire  or  power,  or  fi-om 
premature  decay  of  that  power,  is  not  unfrequently  met  with,  and  often  in 
individuals  who  are  otherwise  strong  and  healthy  ;  sometimes,  indeed,  in 
those  endowed  with  great  muscular  power,  and  much  given  to  athletic 
exercises.  This  want  of  sexual  desire  may  be  looked  upon  in  many  instances 
as  a  natural  deficiency  in  the  organization  of  the  individual,  for  which  treat- 
ment can  do  little.  In  other  cases  it  arises  from  exhaustion  of  the  nervous 
system  by  habitual  physical  or  mental  over-exertion,  by  excessive  sexual 
indulgence,  over-training,  or  study  carried  to  an  injurious  degree.  Complete 
absence  of  seminal  secretion — Aspermia — except  in  cases  of  atrophy  or  absence 
of  the  testes,  must  be  especially  rare.  In  a  patient  of  mine  who  died  at  54 
years  of  age,  and  who,  according  to  his  own  and  his  wife's  account,  had  been 
completely  impotent  for  twenty-four  years,  spermatozoa  in  considerable 
quantities  were  after  death  found  in  the  testes,  which  were  carefully  examined 
with  the  view  of  ascertaining  whether  they  ever  secreted  semen.  Retention  of 
both  testicles,  or  atrophy  of  both  glands  from  mumps,  may  cause  impotence. 
Temporary  impotence  from  nervousness  is  not  uncommonly  met  with  in  young- 
men  immediately  after  marriage.  In  these  cases  the  treatment  recommended 
by  Astley  Cooper,  of  ordering  some  harmless  medicine,  and  forbidding  the 
patient  to  attempt  connexion,  will  usually  be  effectual. 

Sterility  in  the  male  is  a  condition  that  has  attracted  some  amount  of 
attention  of  late  years.  It  is,  of  course,  not  unfrequently  connected  with,  and  is 
probably  dependent  on,  the  same  conditions  that  give  rise  to  the  various  forms 
of  sexual  debility  that  have  just  been  described.  But  it  may  occur  inde- 
pendently of  any  of  these  states — in  individuals,  indeed,  who  are  possessed  of 
a  very  considerable  amount  of  sexual  desire  and  vigour.  It  would  ajjpear  to  be 
due  to  some  morbid  condition  of  the  seminal  fluid,  in  consequence  of  which  the 
spermatozoa  are  either  absent,  or  are  possessed  of  insufficient  vitality  to  effect 
impregnation.     The  causes  of  this  condition  are  very  obscure  ;  but  over- 
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indulgence  in  sexual  intercourse  appears  to  be  amongst  the  most  frequent. 
It  would  seem  as  if  each  individual  were  endowed  with  a  certain  amount 
of  procreative  power,  which,  if  early  exhausted,  or  habitually  wasted  in  indis- 
criminate intercourse,  cannot  be  restored.  Hence,  polygamists  in  the  East,  or 
their  Western  congeners,  do  not  propagate,  as  a  rule,  more  than  the  average 
number  of  children.  Amongst  organic  causes  of  this  state,  chronic  epi- 
didymitis appears  to  be  the  most  frequent  (p.  1235).  The  only  Treaf))ienftha.t 
can  be  adopted  with  any  prospect  of  success,  is,  in  the  one  case,  prolonged 
avoidance  of  sexual  excitement,  and  in  the  other,  the  removal  of  local  disease 
existing  in  the  urethra  or  testis,  such  as  stricture,  or  thickening  or  condensa- 
tion of  structure,  by  the  long-continued  use  of  absorbent  remedies  on  general 
principles.    Tonics  are  valueless  in  such  cases. 

Sterility  arises  also  from  malformation  of  the  penis,  such  as  complete 
hypospadias,  and  more  rarely  from  the  size  of  the  male  organ  rendering 
complete  coition  impossible. 

In  conclusion,  I  need  scarcely  say  that,  in  the  treatment  of  that  general 
melancholia  or  hypochondriasis  which  accompanies  these  various  affections, 
much  good  may  be  effected  by  means  that  directly  influence  the  spirits  and 
the  mental  condition  of  the  patient.  He  should  be  encouraged  to  travel,  to 
occupy  himself  with  healthy  out-door  pursuits  and  amusements,  to  take 
regular  exercise,  to  avoid  all  enervating  habits  ;  and,  above  all,  his  mind 
should  be  cheered  by  the  hope  of  eventual  cure.  Should  there  be  any  local 
disease,  such  as  balanitis,  phimosis,  or  varicocele,  that  should  be  subjected 
to  treatment  or  operation. 
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Some  important  surgical  affections  of  these  organs,  sucti  as  vesico-vaginal 
and  recto- vaginal  fistulte,  lacerated  perinaeum,  &c.,  have  already  been  dis- 
cussed. The  remaining  affections,  implicating  the  Vulva,  the  Vagina,  the 
Uterus,  and  the  Ovaries,  are  of  the  greatest  practical  interest  ;  but,  as  their 
full  consideration  vrould  lead  me  far  beyond  the  limits  that  can  be  assigned  to 
them  in  this  work,  and  indeed,  belongs  to  another  department  of  Medicine,  I 
must  content  myself  with  a  brief  indication  of  the  principal  surgical  points 
deserving  attention. 


INTRODUCTION    OF  INSTRUMENTS. 

Speculum  Vaginae. — Vaginal  specula  of  various  shapes  and  materials  are 
commonly  used  by  Surgeons.  For  examination  of  the  os  and  cervix  uteri, 
the  most  convenient  and  generally  adaptable  instrument  is 
the  ordinary  cylindrical  glass  speculum  (Fig.  9,59),  of  Vt-bich 
the  inner  mirror-like  surface  reflects  a  strong  body  of  light 
into  the  bottom  of  the  tube.  It  has  the  additional  advantage 
of  being  readily  cleansed,  and  is  not  stained  by  iodine 
solutions.  A  similarly  shaped  instrument — made  of  box- 
wood— is  useful  for  the  protection  of  the  vaginal  wall 
during  application  of  the  actual  cautery  to  the  cervix.  For 
exploring  the  vaginal  canal  in  cases  of  fistula,  &c.,  recourse 
should  be  had  to  the  metal  duck-billed  speculum,  or  to  one 
or  other  of  the  bivalve  varieties  of  this  instrument. 

Introduction  of  the  Speculum  can  readily  be  effected 
without  unnecessary  exposure.  There  are  two  positions  in 
which  the  patient  may  conveniently  be  placed  for  this 
purpose.  In  the  first,  she  lies  upon  her  back  with  the  nates 
well  raised  and  brought  to  the  edge  of  the  bed  or  couch, 
Fig.  059.  —  cylin-    her  kuccs  apart,  and  her  feet  resting  on  two  chairs  ;  the 

drical  Speculum.        ri  ,       t  -i.^-        ■     r       j.      n  ^  ^  ,i 

Surgeon,  standing  or  sitting  in  front  of  her,  separates  the 
labia  with  the  thumb  and  forefinger  of  his  left  hand, 
and  then  passes  the  speculum  gently  and  steadily  between  and  under  them, 
exerting  any  pressure  that  may  be  required  backward  on  the  perinasum. 
This  position  is  in  some  ways  the  most  convenient  for  inspection,  and 
for  the  local  application  of  remedies ;  but  it  is  often  objectionable  to  the 
patient,  as  it  appears  to  entail  much  exposure,  although  in  reality  it  need  not 
do  so.  The  other  mode  of  introducing  the  speculum,  which  should  always  be 
adopted  when  practicable,  consists  in  placing  the  patient  on  her  left  side  in 
the  semi-prone  position,  with  her  left  arm  drawn  backwards  beneath  her  and 
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the  knees  well  flexed,  so  as  to  bring  the  nates  close  to  the  edge  of  the 
couch  ;  the  instrument  is  then  introduced  in  the  same  manner  as  before, 
the  Surgeon  sitting  hehiiid  the  patient.  In  whichever  way  the  speculum 
be  used,  no  force  should  be  employed  ;  the  patient  should  be  placed 
opposite  a  good  light,  and  care  should  be  taken  that  the  instrument  be 
introduced  fairly  to  the  cervix,  the  position  of  which  may  previously  have 
been  ascertained  by  tactile  examination. 

Female  Catheter. — The  use  of  the  catheter  is  often  required  in  various 
diseases,  and  after  operative  procedures  involving  the  genito-urinary  organs 
of  women.  It  should  be  introduced  without  exposure,  by  the  aid  of  touch 
alone — the  patient  lying  on  her  back  with  the  knees  well  flexed  and  somewhat 
separated.  The  Surgeon,  standing  at  the  right  side  of  the  bed,  passes  his 
right  index  finger  within  the  orifice  of  the  vagina  and  feels  the  urethra  like  a 
cord  beneath  the  arch  of  the  pubes  ;  on  tracing  this  forward,  the  meatus 
urinarius,  situated  immediately  above  the  vaginal  outlet,  may  readily  be  detected, 
and  the  catheter,  held  in  his  left  hand,  is  then  slipped  into  the  urethral  canal 
along  the  palmar  surface  of  his  right  forefinger.  The  female  silver  catheter, 
as  generally  supplied,  has  the  disadvantage  of  not  readily  admitting  of 


Fig.  900.— Self-retaining  Female  Catheter  (Vulcanite). 


thorough  cleansing  ;  and,  for  all  practical  purposes,  the  ordinary  male  gum- 
elastic  catheter — No.  8  or  9 — answers  equally  well.  Whichever  form  of 
instrument  be  employed,  it  should  be  thoroughly  flushed  through  with  plain 
water  immediately  after  use  in  order  to  ensure  the  removal  of  any  vaginal 
mucus  which  may  have  lodged  in  it,  and  be  subsequently  washed  in  some 
antiseptic  before  being  put  away.  When  in  constant  use,  as  after  certain 
operations,  the  catheter,  after  being  washed,  should  always  be  kept  immersed 
in  an  antiseptic  solution — of  1  in  20  carbolic  acid  in  the  case  of  a  metal 
instrument,  or  of  1  in  lOdO  corrosive  sublimate  lotion  for  a  gum  elastic  one. 
For  cases  requiring  retention  of  a  catheter  within  the  bladder,  recourse  may 
be  had  to  the  instrument  here  depicted  (Fig.  9G0),  which  is  fitted,  when  in 
use,  with  a  length  of  rubber  tubing  through  which  the  urine  flows  into  a 
vessel  beneath  the  bed  containing  some  antiseptic  fluid. 

DISEASES    OP    THE    EXTERNAL    ORGANS    AND  VAGINA. 

The  Vulva  is  liable  to  numerous  morbid  affections,  most  commonly  of 
inflammatory  origin. 

The  Labia  Majora,  when  involved  in  the  acute  inflammaiion  accompany- 
ing an  attack  of  gonorrhoea,  especially  in  young,  full-blooded  women,  may 
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occasionally  become  the  seat  of  an  abscess  originating  in  the  vulvo-vaginal 
gland,  and  requiring  evacuation  by  a  Iree  incision  on  the  inner  aspect  of  the 
afPected  labium.  Chronic  mflcmmation  of  specific  origin,  or  resulting  from 
prolonged  irritation  caused  by  the  presence  of  a  concealed  fissure  or  ulcer, 
may  induce  a  kind  of  solid  oedema,  sometimes  leading  to  considerable  hyper- 
trophy of  one  or  both  labia.  This  condition  is  usually  curable  in  its  early 
stage  by  removal  of  the  source  of  irritation  which  has  led  to  it ;  but  when 
of  long  standing,  it  may  occasionally  necessitate  surgical  interference.  The 
disease  known  as  IToma  or  Gangrenous  Vulvitis,  occurring  in  young, 
badly-fed  children,  has  been  referred  to  elsewhere  (Vol.  I.,  p.  935). 

Iiarge  Condylomata  or  Verrucas  are  often  met  with  here  as  a  result  of 
syphilitic  or  gonorrhoeal  disease,  and  if  neglected,  may  ultimately  form 
irregular  pendulous  masses  requiring  extirpation  by  the  knife  or  scissors,  or 
preferably  by  means  of  the  cautery. 

Pibro- cellular  Tumours,  originating  as  outgrowths  from  the  natural 
structure  of  the  labia,  are  occasionally  met  with,  and  may  require  removal  by 
excision  with  Paquelin's  cautery  knife. 

Squamous  Carcinoma  may  develop  on  the  labia,  although  its  more 
common  seat  of  origin  is  in  the  neighbourhood  of  the  clitoris.  It  usually 
appears  as  a  nodular  growth,  which  soon  ulcerates,  forming  a  sore  with  raised 
indurated  and  sharply  defined  margins,  bleeding  readily.  While  the  disease 
is  yet  limited,  and  the  neighbouring  glands  are  but  slightly,  if  at  all,  involved, 
excision  of  the  affected  tissues  by  the  knife,  followed  by  a  free  application  of 
the  cautei'y,  is  the  proper  treatment  to  adopt. 

Cystic  Tumours  of  the  labia  are  not  unfrequently  met  with,  and  may 
sometimes  resemble  rather  closely  the  ordinary  form  of  labial  hernia,  with 
which,  however,  their  incompressibility  and  irreducibility,  as  well  as  the 
absence  of  any  impulse  on  coughing,  will  prevent  their  being  confounded. 
These  cysts,  which  require  removal  by  a  little  simple  dissection,  usually  contain 
a  clear  glairy  fluid,  the  retained  secretion  of  the  vulvo-vaginal  gland  ;  some- 
times, however,  the  fluid  is  turbid  and  of  a  dark  brownish  hue  from  admixture 
of  blood.  Tolerably  free  hasmorrhage  from  the  vascular  tissues  of  the  labium 
may  follow  their  removal,  requiring  for  its  arrest  the  use  of  the  cautery,  or  the 
firm  pressure  of  a  pad  secured  by  a  T-bandage.  Occasionally  these  cysts 
project  on  the  inner  surface  of  the  vaginal  orifice,  in  which  situation  a  simple 
incision,  followed  by  removal  of  an  elliptical  portion  of  the  cyst  wall,  is  usually 
sufficient  to  effect  a  cure. 

Varix  and  Hsematoma. — A  varicose  condition  of  the  veins  of  the  labia  and 
adjacent  structures,  apart  from  pregnancy,  is  occasionally,  though  rarely,  met 
with,  and  may  require  surgical  interference,  not  only  on  account  of  the 
discomfort  arising  from  it,  but  also  in  order  to  avoid  the  risk  of  the 
formation  of  hematoma  by  subcutaneous  rupture  of  the  distended  vessels. 
Destruction  of  varicose  veins  in  the  region  of  the  meatus  urinarius  can  be 
effected  with  Paquelin's  cautery,  care  being  taken  to  protect  the  healthy  mucous 
membrane  from  injury  by  the  employment  of  a  bone  speculum.  In  cases 
requiring  operation  for  the  removal  of  greatly  enlarged  lalicd  veins,  the  safeit 
plan  to  adopt  is  that  of  transfixing  the  affected  labium  with  a  stout  pin,  and 
then  strangulating  the  entire  mass  of  diseased  vessels  by  means  of  an  elastic 
ligature.  A  suppurating  hsematoma  of  the  labium  should  be  carefully  opened 
and  thoroughly  evacuated,  and  treated  antiseptically. 


IMPERFORATE  HYMEN. 


1275 


Occlusion  of  the  Vaginal  Outlet  in  yonug  children,  due  to  congenital 
adhesion  between  the  nymphse,  is  a  condition  which  usually  occasions  a  good 
deal  of  anxiety  to  the  parents.  It  may,  however,  easily  be  remedied  by 
tearing  through  the  adhesion  with  a  blunt  probe  while  the  opposed  nymphse 
are  forcibly  separated  by  the  thumb  and  finger  of  the  operator's  left  hand  ;  a 
small  strip  of  oiled  lint  should  be  placed  in  the  vaginal  orifice  to  prevent 
reunion  of  the  torn  surfaces. 

Imperforate  Hymen  in  young  adults  is  a  congenital  malformation  causing 
serious  inconvenience  and  even  possible  risk  to  life  owing  to  the  resulting 
retention  of  the  menstrual  secretion,  which  may  accumulate  to  an  immense 
extent,  becoming  gradually  converted  into  a  thick  chocolate-coloured  fluid  of 
the  consistence  of  treacle.  The  condition  may  not  attract  attention  until  the 
age  of  seventeen  or  eighteen,  when  the  non-appearance  of  the  menstrual  flux, 
in  spite  of  periodical  constitutional  disturbances,  usually  leads  to  an  examina- 
tion which  reveals  the  cause  of  the  obstruction.  The  hymen,  as  a  tense  elastic 
membrane,  projects  downwards  between  the  labia  owing  to  the  pressure  of  the 
fluid  distending  the  vagina,  which  may  be  felt  fer  rechim  as  an  elastic  swelling 
filling  the  pelvis  and  occasionally  extending  upwards  into  the  abdomen  as  far 
as  the  umbilicus,  bearing  the  uterus  as  a  small  firm  tumour  on  its  upper  surface. 

Treatment  for  the  relief  of  this  condition  is  best  undertaken  about  midway 
between  the  menstrual  periods,  as  indicated  by  recurrence  of  the  molimina. 
The  operation  required,  unless  carefully  performed,  is  by  no  means  free  from 
risk.  The  patient  having  been  placed  in  the  lithotomy  position,  the  parts  are 
first  thoroughly  cleansed  with  an  antiseptic  solution.  A  small  vertical  incision, 
one  inch  in  length,  is  next  made  in  the  region  of  the  hymen  by  cautiously 
dividing  the  obstructing  tissues  until  the  retained  fluid  is  reached.  The  use 
of  Paquelin's  cautery  knife  for  this  purpose  is  preferable  to  that  of  an  ordinary 
scalpel,  as  tending  to  obviate  risk  of  septicaemia.  In  opening  the  membrane, 
care  should  be  taken  to  avoid  injury  to  the  urethra,  an  accident  to  be  guarded 
against  by  ordinary  caution.  Once  the  opening  is  made,  the  fluid  should  be 
allowed  to  escape  slowly  without  the  assistance  of  any  pressure  whatever  from 
above,  in  order  to  avoid  the  risk  of  rupturing  the  Fallopian  tubes  or  any 
vascular  adhesions  around  them,  by  promoting  too  rapid  collapse  of  the 
distended  sac.  When  the  fluid  ceases  to  flow,  the  vertical  opening  is  to  be 
enlarged  by  two  lateral  incisions  converting  it  into  the  form  of  a  cross,  and  the 
(;avity  may  then  be  very  gently  irrigated  by  a  stream  of  warm  carbolized  lotion 
( 1 — 40).  Finally,  a  small  plug  of  iodoform  gauze  is  placed  in  the  newly- 
made  orifice,  and  covered  over  with  a  pad  of  antiseptic  wool,  which  should  be 
changed  as  often  as  may  be  rendered  advisable  by  the  amount  of  discharge. 
The  use  of  the  catheter  is  usually  required  for  a  day  or  two  after  the  operation. 
The  patient  should  remain  in  bed  for  a  fortnight. 

Partially  Perforate  Hymen  in  young  newly-married  women  is  a  con- 
dition which  may  occasionally  call  for  interference  ;  incision  of  the  rigid 
membrane  with  a  probe-pointed  bistoury,  followed  by  forcible  dilatation  under 
iin  anaesthetic,  is  the  proper  treatment  in  such  cases.  When  severe  spasmodic 
l)ain  of  the  character  usually  described  as  Vag'mismus  is  habitually  induced 
l)y  attempted  coition,  its  origin,  failing  other  causes  such  as  urethral  caruncle, 
small  fissures  or  ulcerations,  etc.,  may  occasionally  be  traced  to  a  hypertesthetic 
condition  of  the  remains  of  the  hymen.  In  these  cases,  excision  with  curved 
scissors  of  a  complete  ring  of  the  sensitive  tissue  at  the  vaginal  orifice 


1276    DISEASES  OF  THE  FEMALE  GENERATIVE  ORGANS. 


will  usually  cure  the  condition  ;  and  this  the  more  surely,  if  followed  by  forcible 
dilatation  and  the  introduction  of  a  firm  plug  of  iodoform  gauze,  which  may 
be  left  in  situ  for  several  days. 

Hypertrophy  of  the  Clitoris  and  its  prepuce  may  be  met  with  as  a  rare 
congenital  condition  ;  the  organ  being  found  enlarged  and  elongated,  and  in 
some  cases  even  constituting  a  tumour  of  considerable  size.  Under  such 
circumstances,  excision  of  the  abnormal  chtoris  with  the  help  of  Paquelin's 
cautery  may  be  necessary  on  account  of  the  irritation  caused  by  it.  Removal 
of  a  normal  clitoris  as  a  means  of  cure  in  cases  of  epilepsy  and  of  erotomania, 
is  a  procedure  as  unscientific  as  would  be  that  of  removing  the  glans  penis  for 
the  cure  of  similar  affections  in  the  male.  The  operation,  at  one  time  recom- 
mended and  practised,  has  been  proved  by  the  experience  of  the  profession  to 
be  as  useless  in  its  results  as  it  is  unscientific  in  its  principle.  Carcinoma  of 
the  Clitoris  requires  excision  of  the  diseased  organ,  to  be  followed  by  a  free 
application  of  the  cautery. 

The  most  common  affection  of  the  meatus  iirinarius  is  that  known  as 
urethral  caruncle  or  vascular  growth,  the  treatment  for  which  has  been 
described  elsewhere  (Vol.  II.,  p.  1185). 

Ferineeal  Abscess,  occurring  as  a  result  of  chill  or  of  local  injury,  requires 
early  incision  with  a  view  to  avoiding  burrowing  of  pus  and  possible  formation 
of  fistula. 

Rupture  of  the  PeriuEeum,  caused  by  the  passage  of  the  child's  head 
during  parturition,  is  an  accident  of  not  unfrequent  occurrence  in  the  case  of 
primiparaj.  The  after-importance  of  the  injury,  from  a  surgical  point  of 
view,  depends  upon  the  extent  and  depth  of  the  laceration.  If  merely  the  soft 
tissues  between  the  posterior  commissure  of  the  vulva  and  the  margin  of  the 
anus  have  been  torn  through,  the  rupture  is  styled  incom]}tete ;  and  the 
necessity  for  subsequent  surgical  interference  will  depend  somewhat  upon  the 
co-existence  of  any  prolapse  of  the  posterior  vaginal  wall.  Should  this  com- 
plication be  present,  a  plastic  operation  for  the  repair  of  the  torn  perinseum 
and  the  restoration  of  the  parts  to  their  normal  condition  is  the  proper  treat- 
ment to  adopt.  In  cases  where  the  laceration  has  extended  onwards  through 
the  anal  sphincter  muscle,  the  condition  is  described  as  one  of  complete  rupture 
— a  much  more  serious  state  of  things  than  that  above  alluded  to,  and  one 
which  imperatively  demands  surgical  interference  in  consequence  of  the  loss  of 
control  over  the  lower  bowel  involved  by  the  injury.  For  a  detailed  descrip- 
tion of  the  operation  for  repair  of  ruptured  periuEeum,  the  reader  is  referred  to 
Vol.  I.,  p.  8;)8. 

Prolapse  of  the  anterior  or  of  the  posterior  wall  of  the  vagina  is  not  un- 
frequently  met  with  in  hospital  practice.  In  either  instance  the  condition 
usually  originates  in  continued  neglect  on  the  part  of  the  patient  with  regard 
to  regularity  in  emptying  the  bladder  or  the  lower  bowel  respectively.  Unless 
proper  means  be  adopted  to  rectify  the  tendency  to  prolapse  by  due  regulation 
of  the  patient's  habits,  combined  with  the  use  of  astringent  injections  or  pes- 
saries and  the  wearing  of  some  suitable  form  of  "  support,"  the  condition  may 
become  extremely  troublesome  owing  to  gradual  impUcation  of  the  fioor  of  the 
bladder  in  the  prolapse  of  the  anterior  vaginal  wall  {cijstocele),  or  of  the  rectum 
in  the  case  of  a  protrusion  of  the  posterior  wall  of  the  passage  {rectocelc).  The 
two  conditions  not  uncommonly  coexist  in  varying  degree  in  cases  of  uterine 
prolapse. 
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Operative  pi-ocedures  iindert:iken  with  a  view  to  remedy  a  prolapse  of  the 
^loor  of  the  hladder  by  excising  a  portion  of  the  raucous  membrane  of  tlie 
anterior  vaginal  wall  are  by  no  means  very  satisfactory  ;  and  the  condition  in 
question  may  generally  be  best  treated  by  the  wearing  of  an  artificial  support. 
In  cases  of  rcctocele,  on  the  other  hand,  much  benefit  may  be  derived  from  the 
usual  operation  for  the  repair  of  ruptured  perinseum,  combined  with  the  removal 
of  a  wedge-shaped  portion  of  the  redundant  mucous  membrane  covering  the 
prolapsed  bowel,  by  which  means  the  original  outlet  is  narrowed  and  the  pro- 
trusion supported. 

A  somewhat  rare  condition,  termed  sacculated  dilatation  of  the  urethra,  in  . 
which  the  lower  wall  of  this  passage  projects  into  the  vaginal  canal  in  the 
form  of  a  small  oval  protrusion,  causes  much  discomfort  owing  to  the  escape 
of  the  small  amount  of  urine  contained  in  the  pouch  subsequently  to  the  com- 
pletion of  micturition.  The  proper  treatment  consists  in  excising  an  elliptical 
portion  of  the  vaginal  mucous  membrane  underlying  the  urethra,  and  adapting 
the  edges  with  silkworm-gut  sutures. 

Congenital  Absence  of  the  Vaginal  Canal  is  a  rare  malformation, 
usually  associated  with  imperfect  development  of  the  uterus  and  its  ap- 
pendages, but  occasionally  met  with  in  women  otherwise  perfectly  well 
formed  as  regards  the  external  organs  of  generation  and  the  mammary 
development.  The  actual  condition  may  be  detected  by  digital  exploration 
of  the  rectum  while  a  sound  is  in  the  bladder  :  the  two  cavities  will  be  found 
in  close  apposition  without  any  intervening  organs,  the  point  of  the  bladder 
sound  being  felt  thinly  covered  through  the  gut.  Complete  Absence  of 
the  Uterus  and  Ovaries  can  be  further  confirmed,  if  desirable,  by  com- 
bined rectal  and  abdominal  palpation  while  the  patient  is  deeply  anaesthetized. 
No  surgical  interference  can  be  entertained  in  such  cases  ;  and  none  is  required, 
as  the  imperfect  development  of  the  uterus  precludes  the  possibility  of  any 
menstrual  accumulation.  The  condition  known  as  Atresia  Vaginae,  or 
Imperforate  Vagina,  is  one  of  congenital  partial  occlusion  of  the  canal. 
The  symptoms  arising  from  it  are  identical  with  those  caused  by  retention 
of  the  menstrual  secretion  in  cases  of  imperforate  hymen  ;  the  chief  dis- 
tinguishing feature  from  this  latter  condition  being  the  absence  in  these  cases 
of  any  notable  bulging  of  the  hymen  at  the  vaginal  outlet — a  fact  accounted 
for  by  the  thickness  of  the  obstructing  tissues. 

Before  attempting  to  restore  the  patency  of  the  original  canal,  it  is  impor- 
tant to  form  a  tolerably  accurate  idea  of  the  depth  of  the  obstruction  and  of 
the  position  of  the  distended  sac  by  means  of  combined  i-ectal  and  vesical 
exploration  with  a  bladder  sound.  This  latter  should  be  retained  in  situ  by 
an  assistant  in  such  a  manner  chat  the  urethra  and  bladder  may  be  kept  well 
drawn  upwards  out  of  harm's  way  during  the  operation,  while  the  Surgeon's 
left  index  finger  in  the  rectum  protects  the  bowel  from  injury,  and  serves  as  a 
guide  in  tearing  through  the  septum. 

A  transverse  incision  is  now  made  over  the  seat  of  the  hymen — about  mid- 
way between  the  urethra  and  the  anus,  and  the  obstructing  tissues  are  gradually 
torn  through  by  the  right  forefinger  of  the  operator,  aided  by  occasional  touches 
with  the  scalpel  or  scissors,  until  the  distended  sac  is  reached.  This  is  punc- 
tured and  evacuated  with  precautions  similar  to  those  already  recommended  in 
cases  of  imperforate  hymen.  The  newly-restored  canal  is  then  carefully  packed 
with  strips  of  iodoform  gauze,  which  should  be  replaced  at  the  end  of  twenty- 


12  78    DISEASES  OF  THE  FEMALE  GENERATIVE  ORGANS. 


four  hours  by  a  tightly-fittiag  vulcanite  plug.  This  may  be  allowed  to  remain 
in  the  passage  for  three  or  four  clays,  when  it  is  to  be  replaced  by  a  similarly- 
shaped  plug  of  stout  glass,  having  a  central  perforation  to  allow  of  the  escape 
of  fluid  through  it.  By  means  of  these  dilators,  which  are  maintained  in  posi- 
tion by  tapes  fastened  over  the  everted  rim,  and  thence  passing  upwards  in 
front  and  behind  to  be  secured  to  a  waistband,  the  canal  is  kept  patent  until 
it  is  fully  cicatrized.  Tlie  inevitable  tendency  to  contraction  of  the  newly- 
made  orifice  must  subsequently  be  kept  within  limits  by  means  of  a  suitable 
pessary  or  by  the  occasional  use  of  dilators. 

An  acquired  form  of  atresia  is  sometimes  met  with  in  which  partial  oblitera- 
tion of  the  upper  part  of  the  vagina  with  occlusion  of  the  cervical  canal  has 
resulted  from  cicatrization  following  injuries  inflicted  during  parturition.  The 
obstruction  in  such  cases  may  occasionally  be  overcome  by  the  forcible  passage 
■of  a  uterine  sound.  Should  this  prove  impossible,  a  long  exploring  needle  may 
be  introduced  through  the  obstruction  into  the  uterine  cavity  while  the  cervix 
is  steadied  by  the  help  of  a  tenaculum  ;  a  fine-bladed  tenotomy  knife  is  then 
■cautiously  passed  upwards  into  the  cervical  canal  along  the  needle  track,  and 
the  obstructing  tissues  are  divided  in  a  radiating  manner  sufiiciently  to  allow 
the  introduction  of  a  glass  cannula,  through  which  the  retained  blood  is 
allowed  to  escape. 

Various  discharges  connected  with  the  female  organs  of  generation  fall 
under  the  observation  of  the  Surgeon  ;  they  may  proceed  from  the  mucous 
membrane  covering  the  external  parts,  or  from  that  lining  the  vagina  ;  or, 
again,  from  the  interior  of  the  cervical  canal  or  of  the  uterine  cavity.  When 
derived  from  the  external  organs  or  the  vaginal  canal,  these  discharges  are 
frequently,  although  not  necessarily,  of  gonorrhceal  origin,  and  then  require  to 
be  treated  in  the  way  that  has  been  mentioned  at  p.  1173,  Vol.  II.  When  of 
a  simple  nature,  proceeding  from  mere  excessive  secretion  from  the  mucous 
glands  of  these  parts,  the  use  of  astringent  injections,  combined  with  attention 
-to  the  general  health,  will  usually  succeed  in  effecting  a  cure. 

Vaginal  discharges  of  a  'purulent  character  may  occur  in  goimg  children,  as 
.a  result  of  constitutional  debility.  Occasionally  such  discharges  lead  to  a 
suspicion  that  the  child  has  been  improperly  tampered  with  ;  and,  although 
they  may  of  course  be  occasioned  by  some  violence  inflicted  on  the  genitals, 
or  may  even  be  actually  due  to  gonorrhceal  infection,  it  must  be  borne  in 
mind  that  in  the  great  majority  of  instances  such  symptoms  arise  solely  from 
constitutional  conditions,  and  are  in  no  way  referable  to  external  causes.  The 
Treatment  consists  in  attention  to  strict  cleanliness,  the  use  of  warm  lead 
lotions,  and  improvement  of  the  general  health,  with  removal  of  any  local 
■cause  of  irritation,  such  as  thread  worms  from  the  lower  bowel. 

DiscJiarges  dependent  upon  unhealthy  conditions  of  the  cervix  and  lining 
membrane  of  the  uterus  usually  require  special  treatment,  for  the  details  ot 
which  the  reader  may  best  refer  to  works  devoted  to  the  Diseases  of  Women, 
where  a  consideration  of  the  nature  and  management  of  uterine  displacements 
will  also  be  found. 

TUMOURS    OF    THE  UTERUS. 

The  so-called  Fibroid,  or  more  correctly  Fibro-myomatous  Growths, 

■constitute  by  far  the  most  common  form  of  uterine  tumour.    Structurally,  they 
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consist  of  fibrous  and  of  unstriped  muscular  tissue  combined  in  varying  pro- 
portions, and  hence  constituting  growths  of  varying  density,  according  to  tire 
relative  preponderance  of  one  or  the  other  of  these  component  elements. 

The  ordinary  fihro-myoma  (Jiard  fibroid),  occurring  either  singly  or  as 
multiple  formations  in  the  body  of  the  uterus,  is  characterized  by  a  marked 
excess  of  the  fibrous  elements,  which  are  commonly  arranged  in  concentric 
bundles  around  one  or  numerous  centres.  The  growth,  of  a  more  or  less  dis- 
tinctly circumscribed  nature,  is  usually  directly  continuous  at  one  point  with 
the  uterine  tissues,  but  is  elsewhere  surrounded  by  a  layer  of  areolar  structure, 
constituting  what  is  known  as  its  capsule.  This  latter  contains  numerous 
ramifying  vessels,  often  of  considerable  size  ;  but  the  vascular  supply  to  the 
substance  of  the  tumour,  derived  from  vessels  entering  it  at  its  uterine 
base,  is  as  a  rule  comparatively  scanty — a  fact  which  accounts  for  the  slow 
rate  at  which  these  tumours  generally  grow. 

The  comparatively  rai'e  type  of  tumour  known  as  a  soft  fibroid,  or  true  uterine 
myoma,  and  characterized  structurally  by  a  very  great  preponderance  of  mus- 
cular tissue,  partakes  more  of  the  nature  of  a  hypertrophic  growth,  inasmuch 
as  its  substance  merges  gradually  into  that  of  the  surrounding  uterine  wall. 
A  condition  of  this  sort  generally  gives  rise  to  a  symmetrical  tumour,  which 
grows  very  rapidly,  in  consequence  of  its  great  vascularity,  and  is  accompanied 
by  profuse  uterine  haemorrhage. 

In  the  great  majority  of  cases,  ordinary  fibro-myomatous  disease  of  the 
uterus  gives  rise  to  no  symptoms  warranting  surgical  interference  of  any  kind. 
The  normal  tendency  of  these  tumours  is  to  grow  slowly  until  the  age  of  the 
menopause  is  reached,  and  then  gradually  to  undergo  a  process  of  natural 
involution,  consequent  upon  their  diminished  vascularity,  until  they  finally 
disappear  completely.  In  a  comparatively  small  proportion  of  instances, 
however,  active  treatment  may  become  necessary  as  the  best  means  of 
saving  life  under  one  or  more  of  the  following  conditions,  viz.,  persistent  and 
uncontrollable  uterine  lijemorrhage  ;  severe  pain  or  other  serious  pressure 
symptoms  caused  by  pelvic  outgrowths  ;  rapid  increase  in  the  size  of  an 
abdominal  tumour  (sometimes  due  to  cystic  or  other  degenerative  changes). 

In  considering  the  question  of  surgical  ireabnent,  the  ordinary  classification 
of  intramural  or  interstitial,  subperitoneal,  and  submucous  growths  may  con- 
veniently be  followed,  always  with  the  understanding  that  the  two  last-named 
are  secondary  developments  of  the  intramural  variety,  the  terms  "subperitoneal" 
and  "submucous"  indicating  the  direction  followed  bythe  original  growth  in  the 
process  of  its  gradual  extrusion  from  the  substance  of  the  uterine  wall.  As  a 
general  rule,  it  may  be  stated  that  the  amount  of  uterine  htemorrhage  induced 
by  fibro-myomata  is  proportionate  to  the  degree  of  enlargement  of  the  uterine 
cavity  caused  by  their  presence,  and  is  further  dependent  upon  the  propinquity 
of  any  growth  to  the  mucous  membrane  lining  the  cavity.  Thus,  a  peduncu- 
lated subperitoneal  tumour  may  exist  without  the  occurrence  of  any  unusual 
menstrual  loss,  while  a  comparatively  insignificant  submucous  or  polypoid 
growth  often  gives  rise  to  most  persistent  and  alarming  hsemorrhage. 

The  Diagnosis  of  a  uterine  tumour,  apart  from  the  symptoms  of  pain  and 
hfemorrhage  already  alluded  to,  is  to  be  arrived  at  by  physical  examination — 
notably  by  combined  abdominal  and  vaginal  (or  rectal)  palpation — by  which 
means  the  consistence  and  contour  of  the  growth  are  to  be  made  out,  and  its 
continuity  with  the  uterus  definitely  ascertained. 
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The  Operative  Treatment  of  uterine  tumours  varies  somewhat,  accordiiig 
to  the  site  and  connexions  of  the  growth  or  growths. 

The  Subperitoneal  variety,  when  unaccompanied  by  much  co-existent  en- 
largement of  the  uterine  body,  may  occasionally  require  operative  interference 
on  account  of  the  size  of  the  tumour  and  the  consequent  peritoneal  irritation 
caused  by  its  presence.  The  operation  usually  performed  under  such  circum- 
stances is  known  as  Myotomy,  or  more  correctly  as  Myectomy.  In  the  case  of 
a  pedunculated  tumour,  the  growth,  having  been  extracted  from  the  abdominal 
cavity  through  a  median  incision,  is  supported  by  an  assistant  while  the  Sur- 
geon secures  the  pedicle  by  means  of  a  tightly  applied  ligature  of  stout  silk  ; 
the  two  ends  of  this,  threaded  together  on  a  straight  needle,  are  then  passed 
through  the  substance  of  the  pedicle  immediately  above  the  level  of  the  con- 
stricting ligature  ;  the  needle  is  withdrawn,  and  the  threads  brought  round 
again  on  either  side  are  firmly  tied  together  above  the  knot  of  the  first  loop. 
The  pedicle  is  now  divided,  and  the  cut  edges  of  its  peritoneal  investment  are 
sutured  together  across  the  face  of  the  uterine  stum})  with  a  view  to  avoiding 
the  subsequent  formation  of  adhesions  thereto.  In  dealing  with  a  sessile  out- 
growth, the  body  of  the  uterus  should  first  be  encircled  temporarily  by  an 
elastic  ligature  for  the  purpose  of  controlling  hEemorrhage.  The  tumour  is 
then  cut  away,  and  a  wedge-shaped  portion  is  excised  from  its  uterine  base  so 
as  to  leave  two  flaps  of  tissue  with  an  outer  covering  of  peritoneum  ;  after 
being  suitably  trimmed  down,  these  are  to  be  accurately  united  face  to  face  by 
three  or  four  successive  rows  of  fine  silk  sutures,  the  first  row  of  which  must 
obliterate  the  angle  at  the  base  of  the  flaps,  while  the  last  one  unites  the  edges 
of  the  divided  peritoneum. 

The  surgical  treatment  of  tumours  involving  the  body  of  the  uterus  entails 
the  performance  of  one  or  other  of  two  operations,  known  as  Oophorectomy  and 
abdominal  Hysterectomy. 

Oophorectomy,  or  Removal  of  the  Uterine  Appendages  (ovaries  and 
tubes),  is  an  operation  aiming  at  the  premature  induction  of  an  artificial 
menopause,  with  the  view  of  thus  promoting  the  decrease  and  final  absorption 
of  the  uterine  growths.  The  procedure  in  question,  compared  with  the  alter- 
native operation  of  hysterectomy,  has  the  advantage  of  entailing  much  less 
immediate  risk  to  hfe — its  average  mortality  in  skilled  hands  amounting  to 
only  about  5  per  cent.  ;  but,  on  the  other  hand,  it  must  be  noted  that  its  ulti- 
mate results  as  regards  the  immediate  arrest  of  heemorrhage  and  subsequent 
wasting  of  the  growth  are  not  always  completely  satisfactory  ;  and  further, 
that  it  is  not  applicable  in  all  instances — notably  in  the  case  of  uterine  myoma 
(soft  fibroid),  and  in  cases  of  large  multiple  tumours  when  the  size  and  position 
of  the  individual  growths  may  render  it  impossible  to  effect  with  safety  the 
complete  removal  of  the  appendages. 

The  Operation  is  performed  as  follows  :  The  abdominal  cavity  having 
been  opened  by  the  usual  median  incision,  the  Surgeon,  standing  on  the  right 
side  of  the  patient,  introduces  the  fore  and  middle  fingers  of  the  left  hand  and 
explores  the  surface  of  the  tumour  until  he  detects  the  position  of  the  left 
ovary  and  tube,  which  should  be  firmly  grasped  between  his  two  fingers,  and 
thus  brought  up  into  view — a  manoeuvre  to  be  somewhat  facilitated,  if  the 
ovary  be  deeply  situated,  by  drawing  the  summit  of  the  tumour  over  towards 
the  right  side.  When  fully  raised,  the  ovary  and  tube  are  securely  held  in  the 
operator's  left  hand,  while  he  clamps  the  broad  hgament  well  beneath  the 
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ovary  with  a  pair  of  large  pressure  forceps.  A  single-thread  ligature  of  No.  4 
silk  is  now  passed  through  the  broad  ligament  immediately  below  the  forceps 
by  means  of  a  handled  needle,  which  is  withdrawn  leaving  a  loop  of  silk  on 
one  aspect  of  the  pedicle,  and  the  two  free  ends  of  the  ligature  on  the  other. 
One  of  these  latter  is  now  carried  round  the  outer  edge  of  the  broad  ligament 
and  passed  through  the  projecting  loop  ;  the  forceps  are  removed  while  an 
assistant  holds  up  the  ovary  and  tube  ;  and  the  free  ends  of  the  ligature  which 
thus  encircles  the  compressed  tissues  by  a  twisted  or  figure-of-8  loop,  are 
drawn  upon  firmly  before  being  tied  together  at  the  inner  border  of  the  pedicle, 
and  thence  brought  I'ound  on  either  side  to  be  again  united  at  the  outer  border, 
where  they  are  finally  cut  short.  The  ovary  and  tube  are  then  cleanly  removed, 
and  the  stump  is  dropped  in,  the  same  procedure  being  subsequently  repeated 
on  the  opposite  side. 

The  operation  of  Abdominal  (Supravaginal)  Hysterectomy,  involving 
removal  of  the  entire  mass  of  a  fibro-myomatous  tumour,  including  the  body 
of  the  uterus  with  its  appendages,  should  never  be  undertaken  without  the 
most  careful  forethought  as  to  the  necessity  for  its  adoption.  The  possibility 
of  discovering  in  any  given  instance  of  uterine  tumour,  when  interference  is 


undertaken  with  the  object  of  dealing  with  the  uterine  appendages,  that  their 
removal  cannot  be  effected,  and  that  resort  must  consequently  be  had  to  the 
major  operation,  should  always  be  kept  in  view  when  considering  the 
advisability  of  operative  treatment  in  these  cases. 

The  performance  of  hysterectomy  in  the  case  of  a  more  or  less  symmetrical 
tumour  not  involving  the  lower  segment  of  the  uterus,  although  necessarily 
entailing  risk  to  life,  otters  no  very  serious  difficulty  to  any  one  accustomed 
to  deal  with  abdominal  growths.  On  the  other  baud,  the  removal  of  a 
multiple  tumour  with  a  broad  pelvic  base  opening  up  the  layers  of  one  or 
both  broad  ligaments,  is  an  undertaking  which  may  tax  to  the  utmost  the 
knowledge  and  skill  of  the  most  experienced  Surgeon. 

The  following  are  the  steps  of  the  operation  in  a  case  presenting  no  special 
ditticulties  of  any  kind.  The  tumour,  having  been  turned  out  of  the 
abdominal  cavity,  is  held  up  by  an  assistant  while  the  operator  encircles  the 
uterus,  usually  at  or  about  the  level  of  the  junction  of  the  body  and  cervix, 
with  a  flexible  wire  connected  with  the  instrument  known  as  Koeberle's 
serre-nri'iid  (Fig.  961).  Both  uterine  appendages  should  be  included  in  the 
loop,  while  care  is  taken  that  no  portion  of  intestine  be  nipped  by  it,  and  that 
the  bladder  be  kept  well  out  of  harm's  way  in  front.  The  wire,  having  been 
properly  secured,  is  tightened  by  means  of  the  spiral  screw  sufficiently  to  control 
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haemorrhage,  and  a  stout  pin  (Fig.  962)  is  then  passed  through  each  broad 
ligament  and  through  the  uterine  tissues  immediately  alove  the  constricting 
loop,  before  cutting  away  the  mass  of  the  tumour  together  with  the  appendages. 
After  this  has  been  done,  the  distal  portion  of  the  uterine  stump  is  carefully 
trimmed  down,  and  the  edges  of  its  peritoneal  investment  including  those  of 
the  divided  broad  ligaments  on  either  side,  are  laced  together  across  its  upper 
surface  by  means  of  a  continuous  silk  suture  in  order  to  prevent  subsequent 
retraction.  Wiiile  these  steps  are  being  taken,  the  constricting  wire  should 
be  further  tightened  by  an  occasional  turn  of  the  screw.  The  abdominal 
parietes  are  now  adjusted  carefully  around  the  uterine  stump  supported 
externally  by  the  transfixing  pin,  and  the  divided  edges  of  the  peritoneum 
are  then  united  immediately  behind  the  pedicle  by  a  silk  suture  which  also 
includes  a  small  fold  of  the  serous  membrane  covering  the  posterior  aspect  of 
the  cervix  uteri  hduto  the  level  of  the  wire  ;  by  thus  ensuring  early  adhesion 
between  the  serous  surfaces  referred  to,  the  general  peritoneal  cavity  is  in 
great  measure  protected  i'rom  infectioa  through  the  strangulated  tissues.  All 
sponges  are  now  removed  from  the  abdomen  with  the  exception  of  a  flat  one 
which  serves  to  protect  the  cavity  during  the  insertion  of  the  sutures  ;  after 
its  removal,  the  incision  is  closed  and  the  wire  is  finally  tightened  again. 


Fig.  962.— Transfixing  Pin  for  Uterine  Stump. 

The  uterine  stump,  having  been  well  dusted  with  iodoform  powder,  is  then 
packed  round  with  pledgets  of  dry  absorbent  gauze,  and  the  abdomen  is 
covered  witn  a  dry  dressing  of  some  antiseptic  material,  to  be  kept  in  place 
by  strapping  and  a  flannel  binder.  If  all  go  well,  this  dressing  need  not  be 
disturbed  for  a  week,  at  the  end  of  which  time  all  dressings  should  be 
removed  and  the  distal  portion  of  the  stump  trimmed  down  to  the  level  of 
the  pin.  One  of  two  methods  may  now  be  adopted  :  the  serre-noeud  may  be 
daily  tightened  up  until  the  wire  finally  cuts  its  way  through  the  constricted 
tissues  ;  or  the  wire  may  at  once  be  clipped  through  at  its  point  of  attach- 
ment, so  as  to  allow  of  the  withdrawal  of  the  serre-noeud  ;  the  ti-ansfixing  pin 
is  cut  out  from  the  face  of  the  stump,  and  the  expanded  wire  loop  is  then 
readily  removed,  leaving  a  slough  which  gradually  sepai'ates  in  the  course  of 
from  three  to  four  weeks,  as  the  cavity  heals  by  granulation. 

In  the  class  of  cases  above  referred  to,  as  characterized  by  the  presence  of 
multiple  growths  involving  the  lower  segment  of  the  uterus,  and  expanding 
one  or  both  broad  ligaments,  the  operative  details  are  necessarily  much  more 
complicated  : — The  ovarian  vessels  (artery  and  venous  plexus)  in  each  broad 
ligament  are  first  to  be  secured  in  their  continuity  by  a  ligature  of  which  the 
ends  are  afterwards  cut  short.  If  the  bladder  be  drawn  up  over  the  front  of 
the  tumour,  its  upper  attachment  should  be  freed  by  a  horizontal  incision 
through  the  serous  coat  of  the  uterus,  in  order  that  the  viscus  may  be  peeled 
downwards  suificiently  to  allow  of  the  application  of  an  elastic  ligature  around 
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the  base  of  the  tumour  at  as  low  a  level  as  may  be  possible,  for  the  purpose  of 
controlling  the  uterine  arteries.  The  ligature  in  question  should  twice 
encircle  the  uterus  so  as  to  ensure  even  and  continuous  compression,  its  free 
ends  being  secured  by  a  pair  of  pressure  forceps,  which  can  readily  be 
removed  should  the  ligature  require  tightening.  A  circular  incision  through 
the  outer  layer  of  uterine  tissue  is  now  carried  horizontally  around  the  tumour 
dividing  the  ovarian  vessels  in  either  broad  ligament  above  the  level  of  their 
ligature.  While  this  is  being  done,  the  mass  of  the  tumour  is  held  forcibly 
upwards  by  au  assistaut  iu  order  to  facilitate  the  enucleation  of  its  base,  which 
process  is  rapidly  carried  out  until  the  remaining  portion  of  uterine  tissue  is 
snfficiently  reduced  iu  size  to  admit  of  the  application  of  the  serre-noeud  wire 
immediately  above  the  groove  occupied  by  the  elastic  ligature.  This  latter  is 
removed  as  soon  as  the  wire  has  been  properly  secured  and  tightened.  The 
transfixion  pin  is  then  passed,  and  the  mass  of  the  tumour  is  cut  away, 
usually  leaving  a  somewhat  bulky  stump  which,  together  with  the  remains  of 
the  uterine  capsule,  will  require  to  be  freely  trimmed  down  before  it  is  reduced 
to  a  convenient  size.  The  subsequent  management  of  the  case  is  identical 
with  that  already  described. 

The  treatment  of  the  uterine  stump  by  means  of  the  serre-nocud,  known  as 
the  extra-peritoneal  method,  is  on  the  whole  the  most  generally  applicable  as 
well  as  the  safest  plan  for  adoption  in  dealing  with  hbro-myomatous  tumours. 
It,  however,  involves  a  somewhat  protracted  stage  of  convalescence  in  bed, 
lasting  usually  five  to  six  weeks ;  and  further,  the  operation  is  liable  occa- 
sionally to  be  followed  by  a  ventral  hernia  at  the  lower  end  of  the  scar. 

Another  form  of  treatment,  termed  the  intra-peritoneal  method,  although 
involving  more  immediate  risk  to  life,  avoids  the  disadvantages  above  alluded 
to,  and  may  sometimes  be  adopted  successfully  in  suitable  cases.  In  this 
operation,  the  uterine  appendages  having  first  been  tied  off,  the  body  of  the 
uterus  is  constricted  by  an  elastic  ligature,  and  the  tumour  is  cut  away.  An 
antero-posterior  wedge-shaped  piece  is  now  excised  from  the  uterine  stump, 
and  any  portion  of  mucous  membrane  remaining  on  the  inner  surface  of  the 
two  flaps  of  uterine  tissue  thus  formed  is  carefully  dissected  off  down  to  the 
level  of  the  constricting  ligature.  The  opening  of  the  cervical  canal,  after 
being  thoroughly  cleansed  by  the  use  of  a  strong  solution  of  carbolic  acid 
(1  in  10),  is  then  accurately  closed  by  a  few  points  of  suture  including  mucous 
membrane  alone  ;  these  are  to  be  cut  short.  The  trunk  of  each  uterine  artery 
is  next  secured  by  means  of  a  ligature  passed  from  behind  forwards  through 
the  base  of  each  uterine  flap,  and  thence  returned  through  the  corresponding 
broad  ligament  to  be  tied  at  its  original  point  of  entry.  The  two  flaps  of 
uterine  tissue,  having  been  thoroughly  cleansed,  are  then  united  face  to  face 
by  successive  rows  of  buried  sutures  until  the  stump  is  completely  closed  in, 
a  final  series  of  stitches  being  employed  to  accurately  unite  the  divided  edges 
of  its  peritoneal  investment.  The  elastic  ligature  is  now  removed,  and  if  no 
oozing  be  seen,  the  stump  is  dropped  in,  and  the  abdomen  closed  in  the 
usual  way. 

The  submucous  variety  of  fibro-myoma,  when  occurring  as  a  single  growth 
of  a  more  or  less  sessile  character  projecting  into  and  dilating  the  uterine 
cavity,  may  occasionally  necessitate  surgical  interference  in  consequence  of 
alarming  and  persistent  haemorrhage  which  has  proved  totally  unamenable  to 
ordinary  gynteco logical  treatment.    Unless  the  cervix  be  expanded  over  the 
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protruding  mass,  preliminary  dilatation  of  the  cervical  canal  may  advantage- 
ously be  effected  by  the  insertion  of  a  sponge  tent  12  hours  previous  to 
operation.  This  should  remain  in  situ  until  the  patient  is  placed  on  the 
operation  table  in  the  lithotomy  position  after  having  been  antestlietized.  A 
free  incision  through  the  capsule  of  the  presenting  portion  of  the  growth  will 
then  enable  the  operator  to  shell  it  out  by  a  gradual  process  of  enucleation,  while 
firm  suprapubic  pressure  is  maintained  by  the  hand  of  an  assistant,  in  order 
to  facilitate  the  extraction.  This  operation,  often  an  extremely  difficult  and 
tedious  one  to  perform  if  the  growth  is  of  large  size,  necessitating  extraction 
piecemeal,  is  to  be  undertaken  only  for  the  relief  of  the  most  urgent 
symptoms  in  exceptional  cases,  since  all  submucous  growths  have  a  natural 
tendency  to  become  polypoid  in  character,  and  thereby  more  easily 
removable. 

The  ordinary  fibroid  polypus  is  met  with  usually  as  an  oval  or  pear-shaped 
growth  attached  to  the  posterior  aspect  or  fundus  of  the  uterine  cavity  by  a 
more  or  less  distinct  pedicle.  Such  growths  not  uncommonly  give  rise  to 
repeated  and  dangerous  haemorrhage,  often  altogether  disproportionate  to  their 
size.  The  most  efficient  mode  of  treatment  consists  in  removal  by  means  of  a 
wire  ecraseur,  of  which  the  loop  is  slipped  over  the  polyp  and  then  gradually 
tightened  until  division  of  the  pedicle  is  effected.  Unless  the  growth  be 
protruding  through  the  cervix,  preliminary  dilatation  of  this  canal  will  be 
required  in  order  to  permit  of  the  necessary  manipulations. 

Two  other  varieties  of  uterine  polypi  are  met  with,  viz.,  the  glandular  and 
the  cellular  polypus.  These  grow  from  the  cervix  or  its  immediate  neighbour- 
hood, and  their  I'emoval  by  simple  torsion  commonly  off'ers  no  difficulty.  It 
is  an  important  rule,  after  all  operations  involving  the  cei'vical  canal  or  the 
uterine  cavity,  to  apply  a  strong  solution  of  iodine  freely  to  the  interior  of  the 
womb,  as  the  surest  means  of  avoiding  the  risk  of  the  subsequent  development 
of  any  septic  mischief. 

Malignant  Disease  of  the  Uterus  may  develop  in  any  one  of  the  three 
following  forms,  viz.,  as  Columnar  Carcinoma  ;  as  Squamous  Carcinoma;  and 
much  more  rarely  as  Sarcoma. 

Columnar  Carcinoma,  the  most  common  form  of  malignant  growth  in 
this  sitUMtiiin,  is  occasionally  met  with  as  a  primary  affection  of  the  body 
of  the  uterus  in  women  over  fifty  years  of  age.  The  disease,  originating  in 
the  epithelium  of  the  uterine  glands,  begins  either  as  localized  nodules  in  the 
substance  of  the  uterine  wall,  or  as  a  diff"used  fnngating  growth  of  the  mucous 
membrane  lining  the  cavity.  The  usual  symptoms  are  pain,  watery  discharge, 
and  hfemorrhage,  the  latter  sign  being  most  marked  in  cases  of  fungating 
disease.  The  uterine  cavity  is  somewhat  enlarged,  and  the  os  appears  patulous 
on  inspection  ;  but  the  cervical  tissues  generally  remain  normal  to  sight  and 
touch.  The  only  radical  treatment  consists  in  vaginal  extirpation  of  the 
entire  utei'us  ;  but,  in  cases  of  fungating  cancer  in  feeble  women,  removal  of 
the  intra-uterine  growths  with  a  curette  will  tend  to  j^rolong  life  by  cliecking 
the  hfemorrhage. 

The  more  usual  seat  of  origin  of  columnar  carcinoma  is  in  the  cervical 
tissues  where  it  may  develop  at  any  age  between  twenty  and  fifty-five.  The 
disease  commonly  commences  as  a  nodular  growth  in  the  wall  of  the 
cervix,  thence  tending  to  spread  upwards  into  the  body  of  the  uterus,  as  well 
as  both  outwards  and  downwards,  thus  speedily  involving  the  tissue  of  the 
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broad  lineaments  and  the  vesico-vaginal  and  recto-vaginal  septa  with  consequent 
early  impairment  of  the  natural  mobility  of  the  uterus.  In  course  of  time  the 
pelvic  viscera  become  completely  fixed  and  surrounded  by  the  new  growth,  in 
which  the  occurrence  of  ulcerative  changes  gradually  causes  destruction  of  the 
cervix  and  other  tissues  implicated,  occasionally  leading  to  the  formation  of 
vesical  or  rectal  fistiilee.  Finally,  general  constitutional  cachexia  ensues,  and 
the  patient  dies  from  exhaustion.  The  earHest  sijmptom  of  cancer  of  the 
cervix,  as  in  fact  of  any  form  of  the  disease  in  connexion  with  the  uterus,  is 
hsemorrhage,  either  exceeding  the  natural  loss  ;  or  recurring  irregularly. 
Pain  is  by  no  means  a  constant  symptom,  and  is  usually  absent  so  long  as  the 
growth  is  limited  to  the  cervix.  In  the  advanced  stages  of  the  disease,  pain 
may  occasionally  be  very  severe,  necessitating  the  habitual  use  of  anodynes. 
Profuse  watery  dischai'ges  accompanied  by  fVjetor  indicate  ulcerative  changes 
in  the  affected  parts. 

Treatment  in  advanced  cases  must  necessarily  be  of  a  pui'ely  palliative 
nature  ;  the  chief  indications  being  to  control  hasmorrbage,  relieve  pain,  and 
to  sustain  the  patient's  strength. 

In  the  earlier  stages  of  the  affection,  attempts  were  formerly  made  to  arrest 
its  progress  by  excision  or  amputation  of  the  cervix,  followed  by  application  of 
the  cautery.  Such  methods  can  be  of  but  little  use  in  retarding  the  progress 
of  the  disease,  although  they  may  prove  beneficial  as  a  means  of  checking 
ha-moriliage  and  discharges  in  cases  too  advanced  for  the  adoption  of  more 
radical  measures.  In  suitable  instances,  i.e.,  when  the  mobility  of  the  uterus 
is  still  unimpaired,  and  no  trace  of  deposit  is  to  be  detected  in  the  adjoining 
tissues,  recourse  should  be  had  without  delay  to  one  or  other  of  the  following 
operations,  viz.,  siipra-ratjiiml  e.vcisioa  of  the  cervix,  or  coiaphte  crlirpalion  of 
the  uterus. 

Tiie  former  of  these  consists  in  the  removal  not  only  of  the  entire  cervix, 
but  also  of  such  portion  of  the  uterine  tissues  above  the  level  of  tbe  internal  os 
as  may  be  found  implicated  by  the  upward  extension  of  the  cervical  disease. 
In  this  manner  almost  the  entire  organ  may  be  excised,  leaving  merely  a  shell 
of  the  uterine  wall  with  its  serous  covering  intact.  The  earlier  steps  of  the 
procedure  are  the  same  as  those  required  in  the  operation  for  complete 
extirpation  of  the  uterus  ;  which  may,  therefore,  be  at  once  resorted  to  should 
such  a  course  appear  desirable.  For  a  full  description  of  the  details  of  both 
these  operations,  the  reader  should  consult  the  works  of  special  writers  on 
this  subject,  where  statistics  may  be  found,  showing  the  relative  mortality  of 
the  two  procedures,  and  also  the  degree  of  protection  against  recurrence 
aiforded  by  each  one  of  them. 

Squamous  Carcinoma  of  the  cervix  differs  essentially  from  the  far  more 
common  (jlcdididar  tbrm  of  cancer  above  described,  inasmuch  as  it  begins  as  a 
surface  growth  and  usually  remains  for  a  long  time  superficial  without  involving 
the  deeper  tissues.  The  disease  originates  in  thi  stratified  epithelium  investing 
the  rcif/inal  forfion  of  the  cervix,  or  in  the  transitional  cells  immediately  within 
the  external  os  uteri  ;  and  tends  to  spread  outwards  and  downwards  on  to  the 
vaginal  wall.  When  typically  developed,  it  constitutes  an  irregulai'  papillo- 
matous growth— ^known  as  a  Cai/1/fioirer  e.rcrescence— which  bleeds  readily  on 
being  touched.  While  still  limited  to  the  vaginal  portion  of  the  cervix,  the 
disease  may  be  eradicated  by  the  operation  above  referred  to  as  supra-vaginal 
excision  of  the  neck  of  the  womb  ;  but  if  once  the  broad  ligaments  have  been 
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invaded  through  extension  of  the  growth  to  the  vaginal  vault,  no  radical 
interference  can  be  undertaken,  and  the  affection  proves  rapidly  fatal. 

Sarcoma  is  a  comparatively  rare  disease  of  the  body  of  the  uterus.  It  is 
met  with  in  middle-aged  women,  either  as  a  diffused  atfection  of  the  mucous 
lining  of  the  cavity,  or  as  circumscribed  growths  in  the  substance  of  the  uterine 
wall — in  either  case  tending  to  form  compound  polypoidal  massesof  greyish-white 
colour  and  pulpy  consistence.  The  prognosis  is  always  unfavourable,  although 
the  course  of  the  disease  is  less  rapid  than  that  of  true  cancer.  The  removal  of 
the  intra-uterine  growths  after  dilatation  of  the  cervix,  whether  undertaken 
for  diagnostic  purposes  or  as  a  palliative  method  of  treatment,  should  be 
followed  by  the  application  of  strong  iodine  solution  to  the  interior  of  the 
cavity.  The  only  radical  measure  to  be  adopted  in  these  cases  is  that  of 
total  extirpation  of  the  uterus. 

TUMOUES    OF    THE  OVARY, 

For  clinical  purposes,  ovarian  tumours  may  be  broadly  classed  in  two  main 
groups.  The  first  of  these — including  those  growths  in  which  cyst-development 
predominates — can  be  subdivided  as  follows  :  1.  Ordinary  multilocular  ovarian 
cysts,  containing  glairy  fluid  of  a  highly  albuminous  nature  ;  2.  MultiloQular 
cysts,  with  colloid  (jelly-like)  contents  ;  'd.  Dermoid  cysts,  containing  seba- 
ceous and  fatty  material,  with  hair  growing  from  patches  of  true  skin,  bony 
plates,  teeth,  &c.  ;  4.  Papillomatous  cysts  filled  with  thin,  watery,  non-albu- 
minous fluid,  and  showing  more  or  less  extensive  patches  of  warty  growth 
(papilloma)  on  the  inner  surface  of  the  cyst  wall.  The  second  group  above 
referred  to,  consisting  of  the  solid  tumours,  includes— 1.  Fibroma  ;  2.  Sar- 
coma ;  3.  Carcinoma. 

Of  the  growths  here  enumerated,  those  included  in  the  first  group  constitute 
the  large  majority  of  ovarian  tumours,  the  ordinary  multilocular  cyst  being  by 
far  the  most  common  form  ;  the  three  next-named  varieties  occur  much  less 
frequently.  The  solid  growths,  named  in  the  second  group,  are  comparatively 
rare. 

Tumours  of  the  ovary  may  develop  at  almost  any  age,  being  occasionally 
met  with  in  quite  young  children,  and  not  very  uncommonly  in  women  who 
have  long  passed  the  menopause  ;  but  the  largest  proportion  of  cases  occur 
between  the  ages  of  twenty  and  fifty.    One  or  both  ovaries  may  be  affected. 

If  uninterfered  with,  the  disease  invariably  proves  fatal  after  a  shorter  or 
longer  interval,  usually  within  two  or  three  years  from  the  first  development  of 
an  abdominal  tumour,  death  occurring  from  gradual  exhaustion  due  to  inter- 
ference with  the  functions  of  neighbouring  viscera.  But,  in  the  great  majority 
of  instances,  an  earlier  fatal  termination  is  liable  to  result  from  some  inter- 
current complication  or  accident — such  as  I'otation  of  the  pedicle,  inflammation 
of  the  cyst,  rupture  of  its  wall,  &c.,  conditions  which  unless  promptly  dealt 
with,  must  inevitably  hasten  the  patient's  death. 

Diagnosis. — The  diflerential  diagnosis  of  ovarian  tumours  from  the 
numerous  abdominal  enlargements  which  may  simulate  them,  is  too  extensive 
a  subject  to  be  treated  of  here.  The  following  may,  however,  be  enumerated 
as  conditions  possibly  requiring  elimination  before  a  definite  diagnosis  of 
ovarian  disease  can  be  arrived  at  :  1.  Obesity,  oedema  of  the  abdominal  wall, 
tonic  spasm  of  the  recti  muscles  with  hysterical  tympanites  (phantom  tumour). 


OVARIAF 


TUMOUR: 


TREA  TMENT. 


1287 


2.  Stercoraceous  accumulation,  distended  urinary  bladder,  retained  menstrual 
fluid,  distended  gall-bladder.  3.  Tumour  of  liver,  spleen,  or  kidney,  sarcoma 
of  the  abdominal  glands.  4.  Pelvic  hsematocele,  abdominal  or  pelvic  abscess. 
5.  Normal  pregnancy,  hydramnios,  extra-uterine  pregnancy,  uterine  fibro- 
myoma,  uterine  fibro-cyst,  hydro-  or  pyo-salpynx.  6.  Hydro-nephrosis, 
hydatid  cysts,  pancreatic  cysts,  parovarian  cysts.  7.  Simple  ascites,  encysted 
dropsy  of  peritoneum,  tuberculous  disease,  peritoneal  cancer  with  ascitic  fluid. 
The  conditions  enumerated  in  the  last  three  of  these  groups  are  perhaps  the 
most  likely  to  mislead  in  forming  an  opinion. 

In  all  cases  of  abdominal  tumour,  tbe  patient  should  be  examined  undressed 
and  lying  upon  her  back  with  the  shoulders  somewhat  raised  and  the  knees 
di'awn  up.  After  carefully  noting  the  salient  points  iu  the  history  of  the  case, 
such  as  the  duration  and  rate  of  growth  of  the  enlargement,  its  apparent  seat 
of  origin,  the  past  and  present  condition  of  the  menstrual  function,  &c.,  the 
Surgeon  should  proceed  to  determine  the  nature  of  the  tumour  by  the  syste- 
matic employment  of  the  following  means  : — 1.  Insiiedion  :  Condition  of  the 
abdominal  wall ;  amount  of  distension  ;  shape  and  contour  of  the  swelling, 
whether  symmetrical  or  not,  prominent  anteriorly,  or  bulging  laterally  ;  extent 
of  downward  movement  visible  on  deep  inspiration.  2.  Percussion :  Yo^Waom 
and  extent  of  resonance,  whether  strictly  limited  or  diffused,  altered  or  not  by 
change  of  position  on  the  part  of  the  patient  ;  presence  and  nature  of  fluctua- 
tion, whether  limited  (encysted  fluid),  or  general  (free  fluid).  3.  Palinit/oa  : 
Size,  outline,  and  consistence  of  the  tumour;  its  relative  raobibty  ;  solid  or  with 
fluid  contents  ;  presence  of  nodular  outgrowths.  4.  Auscultalion Presence 
of  the  foetal  heart  in  case  of  suspected  pregnancy  ;  uterine  souflfe.  5.  By 
Vaginal  or  Rectal  examination  combined  with  abdominal  palpation  it  may  be 
determined  whether  the  tumour  have  a  pelvic  connexion  or  not  ;  and  if  so, 
whether  it  be  uterine,  tubal,  or  ovarian. 

Tapping  or  aspiration  of  a  fluctuant  abdominal  tumour  of  doubtful  origin 
is  occasionally  resorted  to  with  a  view  to  ascertain  its  nature  by  examination 
of  the  fluid  withdrawn  ;  and  of  late  years  an  exploratory  incision  has  been 
recommended  in  obscure  cases  as  a  more  definite  means  of  clearing  up  the 
diagnosis.  This  last  procedure,  although  comparatively  safe  if  performed 
with  all  due  precautions,  should  by  no  means  be  rashly  undertaken  ;  but  if 
practised,  the  operator  must  be  prepared  at  once  to  proceed  to  the  removal  of 
the  tumour,  should  such  a  step  be  found  advisable. 

Treatment  of  Ovarian  Tumour. —  1.  B//  Medical  Means.  These  cannot 
possibly  exercise  any  curative  influence,  or  in  any  way  retard  the  progress 
of  the  disease.  The  utmost  that  can  be  done  by  medical  treatment  in 
advanced  ovarian  disease  is  to  attend  to  the  general  health,  by  relieving 
constipation  and  promoting  free  action  of  the  kidneys  pending  the  removal  of 
the  tumour. 

2.  Tapping  in  ovarian  dropsy  was  formerly  recommended  as  a  palliative 
mode  of  treatment ;  but  experience  has  shown  that  after  withdrawal  of  the 
fluid  from  a  true  ovarian  cyst,  re-accumulation  invariably  takes  place, 
necessitating  more  and  more  frequent  repetition  of  the  tapping,  if  the  treat- 
ment be  persisted  in,  until  the  patient  finally  dies  exhausted.  The  operation, 
therefore,  not  only  holds  out  no  prospect  of  cure  ;  but  as  a  matter  of  fact,  its 
adoption  is  usually  the  precursor  of  a  more  rapidly  fatal  termination  to  the 
case  than  would  otherwise  occur.    For,  in  addition  to  the  more  immediate 
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risks  attendant  upon  the  procedure — such  as  wound  of  a  vessel  in  the 
abdominal  wmII,  in  the  subjacent  omentum,  or  in  the  cyst-wall  itself  ;  puncture 
of  adherent  intestine  or  urinary  bladder  ;  escape  of  irritating  ovarian  fluid  into 
the  peritoneal  cavity,  &c. —  tapping  entails  also  certain  remote  dangers  which 
render  its  adoption  of  very  questionable  advantage  to  the  patient,  even  when 
undertaken  as  a  means  of  temporary  relief.  Foremost  among  these  may  be 
mentioned  adhesive  pei'itonitis,  inflammation  of  the  cyst-wall,  suppuration 
of  its  contents — conditions  which  must  very  seriously  complicate  any 
future  attempt  to  extirpate  the  tumour.  Even  though  none  of  these 
untoward  events  should  result,  yet  the  operation,  unless  performed  with  the 
strictest  antiseptic  precautions,  is  always  liable  to  induce  septic  contami- 
nation of  the  cyst-fluids,  a  state  of  things  which,  although  not  necessarily 
leading  to  any  obvious  trouble  at  the  time,  will  surely  tend  to  diminish  the 
patient's  chance  of  recovery  from  a  subsequent  ovariotomy  by  exposing  her 
to  the  risk  of  septicaemia.  Finally,  ihe  puncture  in  the  cyst-wall  may  from 
some  cause  or  other  remain  unsealed,  thus  allowing  free  escape  of  ovarian 
fluid  into  the  peritoneal  cavity  with  all  its  attendant  dangers,  among  which 
not  the  least  is  that  of  malignant  infection  of  the  peritoneum  from  a  pro- 
truding papillomatous  growth. 

The  above  enumeration  of  the  dangers  incurred  through  tapping  ovarian 
cysts  is  in  accordance  with  the  experience  of  those  Surgeons  who  have  had 
the  fullest  opportunities  of  judging  of  the  results  of  this  operation  ;  and 
it  is  not  too  much  to  say  that  the  procedure  is  one  to  which  recourse 
should  be  had  only  when  it  is  rendered  justifiable  by  exceptional  circum- 
stances. 

As  a  means  of  relieving  urgent  dyspnoea,  tapping  is  clearly  applical)le  only 
to  unilocular  cysts,  or  to  those  multilocular  tumours  in  which  one  cyst  cavity 
largely  predominates  in  size  over  its  neighbours.  When  iuiperatively  called 
for  with  this  view,  the  operation  should  invariably  be  performed  with 
antiseptic  precautions,  in  order  to  obviate  the  risks  of  septic  infection  of  the 
cyst-contents.  The  puncture  may  be  made  through  the  linea  alba,  as  in  the 
case  of  ordinary  ascites  ;  but  not  unfrequently  the  tumour  presents  more 
distinctly  at  some  other  part  of  the  abdominal  wall,  and  the  point  selected 
may  be  ^■aried  accordingly,  care  being  taken  always  to  choose  a  spot  free  from 
intestinal  resonance,  and  sufficiently  remote  from  the  pubes  to  avoid  any  pos- 
sibility of  puncturing  the  bladder  which  may  be  drawn  up  in  front  of  the 
tumour. 

Incision  and  Erainage  is  a  method  of  treatment  occasionally  applicable 
with  advantage  in  exceptional  cases  of  universally  adherent  suppurating  cysts, 
when  attempted  extirpation  of  the  tumour  would  entail  extreme  risk  to  life, 
owing  to  the  probability  of  rupture  of  the  cysc-wall  during  its  removal — an 
accident  most  likely  to  prove  fatal,  as  involving  the  escape  of  irritatmg  septic 
matter  into  the  peritoneal  cavity.  The  operation  in  such  instances  involves  a 
short  .incision  in  the  usual  situation,  of  sufficient  extent  to  enable  the  Surgeon 
to  judge  of  the  closeness  of  the  parietal  adhesions,  and  by  punctui'e  of  the  cyst 
to  determine  the  putrid  nature  of  its  contents.  Alter  thorough  evacuation 
and  sponging-out  of  the  cyst  cavity  a  drainage-tube  should  be  inserted,  and 
the  incision  closed  around  it  by  means  of  sutures  connecting  the  cyst  with  the 
margins  of  the  opening  in  the  abdominal  wall.  The  subsequent  management 
of  the  case  involves  frequent  withdrawal  of  fluid  from  the  tube  by  means  of  a 
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suitable  syringe,  and  the  use  of  some  efficient  antiseptic  to  prevent  putrefaction 
of  the  discharges.  Under  this  treatment,  the  cyst-cavity  rapidly  contracts, 
and  may  finally  close  entirely. 

Other  means  of  dealing  with  ovarian  cysts  have  from  time  to  time  been 
suggested,  all  aim.ing  at  the  same  object,  viz.  tiiat  of  inducing  gradual  con- 
traction of  the  cyst  and  cohesion  of  its  walls.  But  of  the  procedures  advo- 
cated, the  above  described  is  the  only  one  to  be  at  all  recommended,  and  this 
only  in  the  exceptional  instances  alluded  to.  No  operation,  however,  short  of 
comi)lete  extirpation  can  be  looked  upon  as  surely  curative  ;  since,  even  after 
incision  and  drainage,  followed  apparently  by  complete  contraction,  it  not  un- 
commonly happens  that  secondary  cysts  develop  in  the  wall  or  base  of  the 
original  tumour  ;  and  eventually  a  multilocular  growth  may  be  substituted  for 
what  was  apparently  in  the  first  iu'^tance  a  unilocular  cyst.  These  measures 
have  consequently,  wherever  possible,  given  way  to  the  safer  and  far  more 
certain  procedure  of  ovai'iotomy. 

Ovariotomy  is  probably  the  greatest  triumph  of  modern  Operative  Surgery. 
In  its  original  conception,  as  in  its  ultimate  perfection,  this  operation  reflects 
tlie  greatest  lustre  on  the  British  School  of  Surgery. 

Its  history  is  curious.  Its  progress  was  slow,  and  was  marked  liy  those 
oscillations  in  the  judginout  and  the  favour  of  the  Profession  which  frequently 
precede  the  final  establishment  of  a  great  advance  in  practice.  The  operation 
was  originally  proposed,  and  its  practicability  discussed  in  ]  7(»2,  by  William 
Hunter.  It  was  strongly  advocated  and  its  practicability  taught  by  John 
Bell,  at  a  later  period.  It  is  said  to  have  been  performed  in  France,  by 
L'Aumonier,  in  1782,  in  a  case  of  " scirrhous  disease  with  abscess"  of  the 
ovary,  the  patient  recovering.  A  pupil  of  John  Bell — McDowell  of  Kentucky 
— first  performed  the  operation  in  America  in  1802  :  and  in  all  operated 
thirteen  times.  In  182o,  Lizars  operated  ibr  the  first  time  in  this  country. 
But  the  operation,  though  several  times  repeated,  fell  into  discredit,  in 
a  great  measure  o^ving  to  the  imperfection  of  the  diagnosis  of  the  cases 
iu  which  it  was  done,  and  was  not  revived  until  183G,  when  JeaffVeson 
of  Framlingham  practised  it  successfully  through  a  small  incision  only  an 
inch  and  a  half  long.  From  this  operation  we  must  date  the  revival  of 
ovariotomy  in  Gi-eat  Britain.  This  operation  was  followed  by  others  per- 
formed l)y  King  of  Saxmuudham,  Crisp  of  Harleston,  and  AYest  of  Tonbridge. 
The  example  of  the-e  provincial  Surgeons  was  followed  by  their  brethren  in 
London,  and  the  operation  was  practised  by  many,  especially  by  Walne,  F. 
Bird,  and  Baker  Brown,  but  with  very  discouraging  results  ;  for  of  162  cases 
collected  by  Robert  Lee,  in  60  the  disease  could  not  be  removed,  and  of  these 
11)  died  :  whilst  of  the  remaining  102,  42  terminated  fatally.  Not  only  did 
these  unfavourable  results  discourage  the  Profession,  but  a  growing  belief 
sprang  up  that  this  mortality,  great  as  it  was,  did  not  by  any  means  represent 
the  whole  extent  of  the  fatal  cases;  and  notwithstanding  that  C.  Clay  of  Man- 
chester continued  to  operate,  ovariotomy  was  in  great  danger  of  falling  into 
such  disrepute  as  to  be  excluded  from  ordinary  surgical  pi-actice.  In  1857 
appears  for  the  first  time  in  connexion  with  ovariotomy  the  name  of  a  Surgeon, 
who  was  destined  not  mily  to  revive  ovariotomy,  but  to  re-establish  it  firmly 
and  definitively  amongst  the  great  operations  in  Surgery  ;  for  in  December  of 
that  year  Spencer  Wells  performed  his  first  operation  of  this  kind.  This 
case,  the  first  of  a  series  of  1,000  cases  completed  liy  him  in  the  year  1881, 
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led  to  a  revival  of  the  operation.  In  Spencer  Wells's  hands,  ovariotomy 
assumed  a  new  shape  ;  its  performance  was  guided  by  definite  rules,  the 
operative  details  were  carefully  worked  out  and  systematized,  and  the  after- 
treatment  much  improved.  The  results  obtained  showed  a  gradually  in- 
creasing success,  the  proportion  of  recoveries  rising  from  66  to  89  per  cent, 
in  the  cases  operated  on  between  1857  and  1881.  These  results,  admirable 
as  they  are,  have  been  still  further  improved  upon  during  late  years  by  other 
well-known  workers  in  this  field  of  Surgery  ;  and  the  procedure,  formerly  so 
fatal  as  to  be  pronounced  unjustifiable,  is  now  the  most  successful  of  all  great 
surgical  operations. 

The  wonderful  improvement  shown  of  late  years  in  the  death-rate  of  ovari- 
otomy is  in  great  measure  to  be  explained  by  the  very  notable  reduction  in 
the  number  of  deaths  now  recorded  from  septicEemia,  a  cause  of  mortality 
which  formerly  figured  so  largely  in  ovariotomy  statistics. 

The  attainment  of  this  result,  apart  from  the  employment  of  antiseptics 
which  have  so  greatly  influenced  the  progress  of  all  surgical  work  during  the 
past  twenty  years,  is  attributable  to  several  causes,  among  which  may  be 
noted  :  1.  The  gradual  abandonment  of  the  former  practice  of  tapping 
ovarian  cysts  ;  2.  The  general  adoption  of  the  intra-peritoneal  method 
of  dealing  with  the  ovarian  pedicle,  in  place  of  the  extra- peritoneal  treat- 
ment by  means  of  the  clamp,  which  was  formerly  used  to  a  large  extent  ; 
3.  The  introduction  of  the  plan  of  flushing  out  the  abdominal  cavity  with  warm 
sterilized  water,  as  a  substitute  for  the  practice  of  cleansing  the  peritoneum 
by  the  use  of  sponges,  followed  or  not  by  the  employment  of  a  drainage-tube. 

In  the  days  when  the  results  of  ovariotomy  were  much  less  good  than  they 
now  are,  the  opinion  generally  held  was  in  favour  of  postponing  any  surgical 
interference  so  long  as  the  patient  was  tolerably  free  from  pain  and  able  to 
move  about.  Of  late  years,  however,  the  increasing  success  of  the  operation, 
together  with  the  fuller  recognition  of  the  serious  risks  entailed  by  delay  in 
such  cases,  has  led  to  the  belief  that  an  ovarian  tumour  should  be  removed 
as  soon  as  its  nature  and  connexions  can  be  clearly  ascertained,  and  its 
pi'esence  is  beginning  in  any  way  to  affect  the  patient's  well-being. 

Preparation  of  the  Patient. — No  special  medical  treatment  is  as  a  rule 
necessary,  beyond  attending  to  the  state  of  the  bowels.  In  the  case,  how- 
ever, of  a  very  large  tumour  of  long  standing,  when  the  urine  is  scanty  and 
highly  concentrated,  depositing  quantities  of  mixed  urates,  benefit  will  be 
derived  from  the  administration  of  full  doses  of  citrate  of  potash  or  lithia 
during  the  forty-eight  hours  preceding  operation,  combined  with  the  employ- 
ment of  a  hot  bath,  should  the  skin  be  habitually  dry  and  disinclined  to 
act.  Finally,  a  full  dose  of  castor-oil  or  some  equivalent  aperient  should  be 
given  the  evening  before,  to  be  followed  by  an  enema  administered  on  the 
morning  of  the  operation,  to  ensure  thorough  evacuation  of  the  lower  bowel. 

The  room  selected  for  the  operation  and  for  subsequent  occupation  by  the 
patient,  must  be  thoroughly  clean,  airy,  and  well  ventilated,  if  possible  with 
an  open  fireplace.  A  trustworthy  and  competent  nurse,  accustomed  to  the 
use  of  the  female  catheter,  and  to  the  giving  of  nutrient  enemata,  should 
be  chosen  to  take  sole  charge  of  the  case  ;  she,  as  well  as  all  concerned  in 
the  operation,  ought  to  be  completely  free  from  any  taint  of  recent  septic 
contamination. 

All  sponges  and  instruments,  previously  well  cleansed,  must  be  immersed  in 
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a  warm  per  cent,  solution  of  carbolic  acid,  and  placed  within  easy  reach 
of  the  operator's  hand.  The  silk  employed  for  ligatures,  sutures,  &c.,  should 
be  thoroughly  purified  by  soaking  in  a  5  per  cent,  solution  of  the  acid  for  an 
hour  or  two  before  being  used.  It  is  an  important  rule,  for  obvious  reasons, 
carefully  to  count  the  sponges  and  artery-forceps  in  use  immediately  before 
commencing  the  operation,  so  as  to  prevent  the  possibility  of  any  subsequent 
doubt  as  to  their  number. 

After  the  bladder  has  been  emptied  by  means  of  a  catheter,  the  patient 
in  her  night-dress  and  wearing  a  flannel  bed-jacket  and  warm  stockings, 
is  placed  upon  the  operating-table  with  her  head  and  shoulders  comfortably 


Fig.  963. — Scissors  for  use  in  Abdominal  Operations. 


supported  by  pillows.  Ansesthesia  having  been  induced,  the  lower  limbs 
wrapped  in  a  blanket  are  secured  by  a  broad  strap  buckled  across  just  above 
the  knees,  while  her  hands  are  fastened  on  either  side  of  the  table.  A  thin 
mackintosh  sheet,  large  enough  to  cover  the  patient  entirely  from  the  shoulders 
downwards,  and  having  an  opening  in  the  centre  four  inches  by  six,  coated 
around  with  adhesive  material,  is  next  applied  to  the  abdomen,  of  which  the 
skin,  previously  well  cleansed  with  soap  and  water,  should  be  sponged  over 
with  carbolic  lotion  before  commencing  the  operation.  The  Surgeon,  standing 


on  the  right  side  of  the  patient,  is  faced  by  his  assistant  on  the  opposite  side 
of  the  table. 

Operation. — Xo  definite  rule  can  be  laid  down  as  to  the  length  of  the 
incision,  beyond  stating  thtit  while  necessarily  proportionate  to  the  size  and 
nature  of  the  tumour,  it  should  in  all  cases  be  as  limited  as  possible.  A  small 
cut,  two  or  three  inches  long,  extending  in  the  mid-line  to  within  an  inch  of 
the  pubes,  will  suffice  for  the  removal  of  any  simple  cyst  ;  and,  if  necessary, 
may  readily  be  prolonged  upwards.  All  hgemorrhage  from  bleeding  points  in 
the  abdominal  wall  having  been  arrested  by  the  application  of  AVells's  jiressure- 
forceps,  the  peritoneum  must  be  divided,  care  being  taken  to  open  it  fairly  ; 
for,  if  adherent,  it  may  readily  be  mistaken  for  the  cyst-wall,  and  so  stripped 
off  the  under  surface  of  tlie  abdominal  muscles. 

On  exposing  the  tumour,  any  soft  parietal  adhesions  in  the  immediate 
neighbourhood  of  the  incision  may  be  separated  by  the  Surgeon's  finger.  The 
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growth  if  cystic,  should  then  be  tapped  with  Wells's  trochar  (Fiij  964)  care 
be  ng   aken  to  prevent  the  escape  of  any  fia.d  into  the  abdominal  cI;  t'y  by 
fixing  the  edges  of  the  puncture  with  the  trochar-clainps,  which  enable  the 
operator  to  extract  the  gradually  collapsing  cyst.    Should  this  prov  mprlc 
ticable  owmg  to  the  multilocular  nature  of  the  growth,  the  trJcha  Z  be 


Fig.  965  — Nelaton's  Cyst-For 


eeps. 


carefully  withdrawn  after  applying  Nelaton's  forceps  rPio-  96.5)  and  the 
puncture  ,n  the  cyst-wall  sufficiently  enlarged  to  permit  of  the  Surgeon  int™- 
du  ng  his  hand  for  the  purpose  of  breaking  down  the  contents  of  the  tumour 
If  still  unable  to  extract  it,  he  must  prolong  his  incision  upwards,  and  care^ 


Fig.  966. 


Pig.  967. 


Figs.  960,  967,  96S.-Variou.sly  shaped  Pressure-Forceps. 

fully  separate  any  parietal,  omental,  or  intestinal  adhesions  which  mav  be 
p  esent,  applying  pressure-forceps  (Figs.  966,  967,  968)  as  required  to  all 
bleeding  points.    Immediately  after  the  extraction  of  the  tiloui   a  fla 
sponge  squeezed  thoroughly  dry,  should  be  introduced  for  the  pu  pose  0 
protecting  the  intestines  and  preventing  their  protrusion  ^ 
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gature  iiftlie  Ovarian  Peilicle 
(double  loop). 


The  pedicle  is  now  examined  and  its  connexion  with  the  uterus  clearly 
defined.  As  a  rule  it  is  most  convenient  to  tie  it  before  cutting  away  the 
tumour  ;  but,  if  desirable,  it  may  be  temporarily  secured  with  strong  pressure- 
forceps  during  division,  and  then  dealt  with  subseqaently.  Either  of  the  two 
methods  here  represented  may  be  employed  for  this  purpose.  That  shown  in 
Fig.  9G;)  is  the  one  most  generally  adopted.  A  single  thread  is  first  passed  at 
a  point  just  internal  to  the  large 

plexus  of  veins  in  the  outer  edge  --■.^■^■...^,~p-r,..<TTsv^^  ^,,sssss=aa=ss5s^ 
of  the  pedicle,  and  securely  tied 
so  as  to  include  the  plexus,  to- 
gether with  the  ovarian  artery 
which  lies  along  this  border  ;  the 
pedicle  is  next  transfixed  cen- 
trally with  a  double  ligature  passed 
by  means  of  the  handled  needle 
(Fisr.  971),  and  is  tied  in  equal 
halves,  care  being  taken  that  the 

loops  interlace  at  the  seat  of  puncture.  In  the  other  method — shown  in 
Fig.  1)70 — the  separate  outer-edge  ligature  is  usually  dispensed  with.  The 
pedicle  is  transfixed  as  before,  but  with  a  needle  carrying  only  a  single 
thread,  doubled  upon  itself  ;  after  withdrawal  of  the  needle,  one  end  of  the 
ligature  is  brought  half  round  the  pedicle,  passed  through  the  projecting  loop 
on  the  side  opposite  to  its  own 
point  of  exit,  and  thence  carried 
onward  to  unite  with  the  remain- 
ing end  of  the  ligature  round  the 
other  half  of  the  pedicle,  which 
is  thus  secured  by  a  continuous 
twisted  loop.  Pressure-forceps 
are  then  applied  to  either  border 
on  the  distal  side  of  the  ligatures, 
and  the  tumour  is  cut  away. 
Finally,  a  single  loop  of  stout 

silk  is  tied  firmly  round  the  stump,  either  exactly  in  or  immediately  behind 
the  groove  formed  by  the  previous  ligatures.  All  the  threads  should 
be  cut  short,  and  the  pedicle  be  returned,  without,  however,  removing  the 


-Ligature  of  the  Ovarian  Pedicle 
(twisted  loop). 


Fig.  971.— Curved  Pedicle-needle. 


pressure-forceps,  which  are  left  on  in  order  to  facilitate  the  final  examination 
of  the  stump  before  closing. 

The  condition  of  the  remaining  ovary  should  next  be  ascertained  ;  and  if 
diseased,  it  should  be  removed. 

In  dealing  with  tumours  the  base  of  which  is  implanted  between  the 
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expanded  layers  of  the  corresponding  broad  ligament — inira-liffamenfous 
growths,  so  called  in  contradistinction  to  cysts  connected  with  the  nterus  by 
a  well-defined  pedicle — resort  must  be  had  to  the  procedure  known  as  enu- 
cleation. The  tumour  having  been  tapped  and  emptied,  the  investing  layer  of 
peritoneum  is  cautiously  incised,  and  then  gradually  separated  inch  by  inch 
from  the  base  of  the  collapsed  cyst  until  the  main  blood  supply  derived 
through  the  ovarian  and  uterine  vessels  is  reached  and  clearly  defined.  These 
are  now  secured  en  masse  by  a  double-loop  transfixing  ligature  in  the  manner 
above  described,  and  the  cyst  is  cut  away  :  any  bleeding  vessels  on  the  inner 
surface  of  the  remaining  broad-ligament  capsule  are  then  tied,  and  its  opposed 
surfaces  are  allowed  to  fall  together  at  the  bottom  of  the  pelvis. 

Parietal  adhesions,  unless  of  long  standing,  do  not  as  a  rule  require  ligature, 
temporary  compression  by  forceps  usually  sufficing  for  the  arrest  of  htemor- 
rhage.  Should  there,  however,  be  general  oozing  from  a  somewhat  extensive 
surface,  the  application  of  a  sponge  moistened  with  tincture  of  matico  will 
serve  readily  to  control  it.  Bands  of  pelvic  adhesions  must  always  be  tied  as 
near  as  possible  to  their  seat  of  origin,  and  cut  short.  Omental  and  intestinal 
adhesions  need  careful  management ;  the  former  should  be  dealt  with  either 
by  transfixion  and  tying  off  in  sections,  or  else  by  separate  ligature  of  bleeding 
vessels  ;  the  latter,  if  extensive,  may  require  to  be  laced  by  a  fine  continuous 
suture  involving  only  the  peritoneal  coat  of  the  intestine. 

After  all  haemorrhage  has  been  controlled,  a  small  soft  sponge  should  be 
passed  down  to  the  bottom  of  the  pelvis  behind  and  also  in  front  of  the  uterus 
for  the  purpose  of  removing  any  fluid  or  blood-clot  that  may  remain  in  either 
■one  of  these  pouches.  The  pedicle  is  then  finally  examined  to  make  certain 
that  all  is  left  secure ;  the  forceps  holding  it  are  removed,  and  it  is  dropped  in. 

In  cases  of  ruptured  cyst,  or  where  numerous  and  extensive  vascular  adhe- 
sions have  been  separated,  the  peritoneal  sac  may  advantageously  be  flushed 
out  with  wai'm  water,  previously  sterilized  by  boiling,  introduced  through  a 
metal  or  stout  glass  tube  directly  to  the  more  dependent  portions  of  the 
abdominal  cavity.  This  method  of  cleansing  is  far  less  irritating  to  the 
serous  membrane  than  prolonged  sponging  ;  and,  if  thoroughly  carried  out,  it 
effectually  removes  all  blood-clot.  The  subsequent  use  of  a  drainage-tube  is 
by  no  means  essential,  as  any  moderate  amount  of  fluid  left  in  the  cavity  is 
readily  absorbed  in  the  course  of  a  few  hours,  and  passed  oft"  through  the  kidneys. 

The  best  material  for  suturing  the  abdominal  incision  is  silk-worm  gut, 
passed  through  the  entire  thickness  of  the  parietes,  includiug,  of  course,  the 
divided  edges  of  the  peritoneum,  at  intervals  of  about  half  an  inch.  During 
the  introduction  of  the  stitches,  the  abdominal  contents  are  to  be  protected  by 
means  of  a  small  flat  sponge. 

Before  closing  the  incision,  all  sponges  and  forceps  are  to  be  carefully 
counted,  in  order  to  make  sure  that  none  are  missing. 

Should  drainage  be  deemed  advisable,  a  glass  tube  of  the  required  length  is 
introduced  to  the  bottom  of  Douglas's  pouch  from  the  lower  end  of  the 
abdominal  incision.  The  mouth  of  the  tube  is  then  covered  with  one  or  more 
well-carbolized  sponges,  enveloped  in  a  rubber  sheet  with  a  perforation  in  its 
centre  which  fits  closely  around  the  everted  hp  of  the  tube  (Fig.  972). 

Finally,  a  dry  antiseptic  dressing  is  applied  and  kept  in  place  by  broad  straps 
of  adhesive  plaster,  over  which  a  flannel  binder  is  fastened  securely  round  the 
patient's  abdomen  before  placing  her  in  bed. 
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After-Treatment. — Should  sickness  be  troublesome,  nothing  need  be  given 
by  the  mouth  for  the  first  twenty-four  or  thirty-six  hours  beyond  a  little  ice, 
plain  soda-water,  or  brandy-and-water  ;  after  which  milk-and-water  may  be 
tried,  to  be  succeeded,  if  retained,  by  plain  bread-and-milk.  In  the  meantime 
nutrient  enemata  of  beef-tea  with  or  withoat  the  addition  of  a  tablespoonful 
of  port  wine,  administered  every  three  or  four  hours,  will  probably  be  of 
service  ;  the  nurse  being  directed  to  introduce  a  rectal  tube  before  each 
enema  in  order  to  facilitate  the  escape  of  flatus.  The  urine  should  be  drawn 
off  by  the  catheter  four  times  daily  for  the  first  few  days,  or  until  the  patient 
is  able  to  pass  it  naturally.  In  a  drainage  case,  renewal  of  the  sponges,  and 
withdrawal  of  fluid  from  the  tube  by  means  of  a  syringe  with  rubber  tubing 


Fig.  972. — Glass  drainage-tube. 


fitted  to  its  nozzle,  should  be  practised  twice  in  each  twenty-four  hours  until 
the  tube  is  removed— usually  at  the  end  of  the  first  forty-eight  hours,  when 
the  opening  left  by  it  will  readily  close.  If  all  be  going  well,  ordinary  light 
diet,  such  as  milk-pudding,  fish  or  chicken,  may  be  allowed  on  the  third  or 
fourth  day.  Should  there  be  much  fever  at  any  time,  the  application  of  an  ice 
bladder  to  the  head  will  soothe  and  tranquillize  the  patient,  and  promote  re- 
duction of  the  temperature.  As  a  rule  the  bowels  may  be  left  undisturbed 
until  they  show  some  inclination  to  act,  when  they  may  be  assisted  by  an 
enema.  Finally,  the  stitches  should  be  removed  on  the  seventh  or  eighth  day, 
and  the  patient  may  be  allowed  to  leave  her  bed  at  the  end  of  the  second  week, 
wearing  a  suitable  abdominal  belt. 

After  recovery  from  ovariotomy,  the  cure  is  usually  complete. 

The  removal  of  one,  or  possibly  of  both,  uterine  appendages  may,  in  excep- 
tional instances  of  long-standing  pelvic  inflammatory  troubles,  justifiably  be 
undertaken  for  the  relief  of  persistent  suffering  associated  with  tangible  disease 
of  these  organs.  In  such  cases,  the  operation  may  prove  to  be  of  an  exceed- 
ingly difficult  and  tedious  nature,  owing  to  the  density  and  firmness  of  the 
adhesions  in  the  pelvic  cavity  ;  apart  from  this,  however,  the  steps  of  the 
procedure  I'equired,  and  the  details  of  the  after-treatment,  reseml)le  in  all 
essential  features  those  above  described  in  connexion  with  ovariotomy. 

Pelvic  suppuration  may  be  broadly  divided,  according  to  its  seat  of 
origin,  mio  parametric  (subserous)  and  perimetric  (intraperitoneal)  formations 
of  pus. 

A  parametric  abscess  usually  originates  in  the  substance  of  an  inflammatory 
exudation  developed  between  the  folds  of  one  or  other  broad  ligament  (pelvic 
cellulitis),  or  in  a  mass  of  ha^morrhagic  effusion  in  the  same  situation  (pelvic 
hfematocele).  If  allowed  to  accumulate,  the  pus  may  find  its  way  into  the 
adjacent  bowel  or  the  urinary  bladder  ;  or,  extending  downwards,  it  may  effect 
its  escape  through  the  vaginal  vault ;  or,  failing  this,  it  may  spread  upwards 
towards  the  iliac  fossa,  ultimately  pointing  in  the  inguinal  region  or  even  over 
the  iliac  crest.  Perforation  of  the  abscess  sac  into  the  peritoneal  cavity  is  an 
extremely  rare  accident.   The  proper  surgical  treatment  of  parametric  suppura- 
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tion — as  indicated  by  the  occurrence  of  repeated  chills  combined  with  a 
characteristic  temperature  chart — depends  upon  the  direction  in  which  the 
abscess  is  pointing.  If  a  distinct  fluctuating  swelling  be  detected  in  the 
vaginal  vanll,  an  exploratory  puncture  with  a  full-sized  aspirator  needle  may 
be  made  in  it  after  thorough  cleansing  and  disinfection  of  the  vagina  ;  should 
the  pus  be  readily  reached,  the  abscess  sac  is  to  be  opened  with  scissors  or  the 
cautery  knife  to  an  extent  sufficient  to  allow  of  the  introduction  of  a  double 
self-retaining  rubber  tube,  through  which  irrigation  can  subsequently  be  prac- 
tised, in  order  to  ensure  efficient  drainage  of  the  cavity.  A  parametric  abscess 
rising  into  the  groin  should  be  opened  by  an  incision  parallel  to,  and  about 
half  an  inch  above,  Poupart's  ligament,  so  as  to  avoi  i  injury  to  the  peritoneum  ; 
the  cavity  should  be  drained  with  antiseptic  precautions. 

A  perimetric  abscess  is  an  encysted  inlraperitoneal  collection  of  pus 
originating  in  connexion  with  suppurative  (septic,  or  more  rarely  tuber- 
culous) disease  of  one  or  both  uterine  appendages.  The  gradual  formation  of 
the  abscess,  due  to  repeated  escape  of  small  quantities  of  puriform  matter  from 
the  imperfectly  sealed  ostium  of  an  inflamed  Fallopian  tube  (pyosalpynx),  or 
to  the  presence  of  a  small  suppurating  ovarian  or  tubo-ovarian  cyst,  accounts 
for  the  matting  together  of  the  pelvic  viscera,  which  usually  protects  the 
general  peritoneal  cavity  from  infection.  The  proper  treatment  for  such  cases 
is  aMominal  section,  in  the  performance  of  which  great  care  must  be  taken  at 
once  to  sponge  away  any  purulent  fluid  which  may  be  set  free  during  the 
separation  of  pelvic  adhesions.  The  diseased  appendage  should  be  cautiously 
enucleated  from  its  pelvic  attachments — if  possible  without  being  ruptured — 
until  its  uterine  connexion  can  be  defined,  and  ligatured  previously  to  divi- 
sion. If  the  case  be  complicated  by  the  existence  of  a  rectal  or  vesical  fistula, 
the  subsequent  use  of  a  drainage-tube  may  be  advisable  for  a  few  days. 

Operations  for  the  arrest  of  haemorrhage  in  cases  of  Ruptured  Tubal 
Gestation,  by  the  removal  of  the  damaged  tube  and  ovary,  usually  present 
no  special  ditticulty.  After  the  broad  ligament  has  been  secured,  the  peritoneal 
cavity  should  be  cleared  of  blood  and  clots  by  a  thorough  flushing  out  with  a 
warm  solution  of  common  salt  (1  drachm  to  the  pint),  and  a  drainage-tube  be 
then  inserted  and  retained  for  forty-eight  hours. 

Hernia  of  the  Ovary. — It  may  happen  that  the  ovary,  on  one  or  both 
sides,  becomes  displaced,  and  escapes  from  the  pelvis  through  one  of  the 
openings  which  give  passage  to  intestinal  hernia.  In  three-fourths  of  the 
recorded  cases  (twenty-seven  out  of  thirty-eight,  according  to  Englisch  of 
Vienna)  the  displacement  has  been  inguinal.  In  nearly  one-half  of  the  cases 
it  was  congenital  ;  all  these  were  instances  of  inguinal  displacement  ;  and  all 
the  instances  of  double  ovarian  hernia  were  inguinal  and  congenital. 

The  Games  of  the  displacement  in  the  adult  are  not  easily  ascertained. 
In  the  congenital  cases  it  would  seem  as  if  an  abnormal  descent  of  the 
ovary  took  place,  analogous  to  the  descent  of  the  testis  in  the  male. 

;S'//m/;i!ora.s.— Congenital  ovarian  hernia  is  nearly  always  irreducible  ;  while 
in  most  cases  of  acquired  dis|i]acement  of  the  ovary,  it  has  been  possible  to 
return  the  tumour  into  the  abdomen.  The  swelling  is  generally  pyriform  in 
the  inguinal  region,  rounder  in  the  femoral.  There  is  no  constant  diagnostic 
symptom ;  but  in  several  instances  it  has  been  noticed  that  the  hernia  became 
more  tender  on  pressure,  and  larger  during  menstruation.  At  this  time,  also, 
inflammation  of  the  ovary  may  take  place  ;  and,  being  attended  with  vomiting, 
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may  lead  the  Snrt^con  to  imagine  that  the  case  is  one  of  strangulated 
hernia. 

Strangulation  of  a  hernia  containing  only  the  ovary  is  of  rare  occurrence. 
The  condition  has  already  been  mentioned  at  page  8;:?8,  where  it  was  pointed 
•out  that  the  diagnosis  may  be  difficult  on  account  of  the  absence  of  the 
characteristic  constitutional  symptoms  of  strangulation.  Thus,  although  there 
may  be  nausea,  there  is  usually  no  actual  vomiting,  and  although  constipation 
is  probably  present,  there  is  no  real  obstruction.  Engiisch  showed  that, 
of  20  cases  in  which  symptoms  of  8trangulati<jn  were  present,  a  correct 
diagnosis  was  made  in  7  only.  Abscess  or  sloughing  of  the  displaced  ovary 
occasionally  occurs. 

In  a  case  recently  i;nder  the  cai'e  of  Bilton  Pollard  in  University  College 
Hospital,  the  end  of  the  Fallopian  tube  was  strangulated  in  a  femoral  hernia. 
The  patient  was  thirty-seven  years  of  age,  and  a  swelling  had  been 
Tiocidentally  discovered  in  the  left  groin  four  days  before  her  admission. 
On  the  following  day  the  swelling  became  painful ;  the  bowels  continued  to 
;ict ;  there  was  slight  nausea,  but  no  actual  vomiting.  The  hernia  was  tense, 
rounded,  and  as  large  as  a  walnut.  The  sac  contained  clear  fluid,  and  the 
swollen  fimbriated  extremity  of  the  Fallopian  tube,  which  was  tightly  nipped 
at  the  neck  of  the  sac.  The  constriction  was  divided,  and  the  tube  returned 
auto  the  abdomen. 

Treatment. — So  long  as  the  hernia  presents  no  special  symptoms  there  is 
little  or  no  occasion  for  interference,  beyond  the  wearing  of  a  properly  fitted 
truss.  If  inflammation  occur,  the  case  must  be  treated  on  ordinary  principles  ; 
and  if  the  ovary  suppurate,  the  abscess  should  be  opened.  When  the  ovary 
is  very  painful,  or  has  become  cystic,  extirpation  may  be  practised.  If 
symptoms  of  acute  strangulation  occur,  herniotomy  must  be  performed,  and 
as  a  I'ule  removal  of  the  ovary  will  be  found  necessary. 
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Acromegaly,  310 

causes  and  symptoms,  310 
diagnosis  from  myxwdemn,  311 
pathological  anatomy,  311 
Acupuncture  in  aneurism,  151 
in  hydatids  of  the  liver,  939 
hydrocele,  1244 
sciatica,  23 

subclavian  aneurism,  190 
Adams's  saw,  435 
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Adams,  operation  for  ankylosis  of  hip-joint, 
442 

treatment  of  digital  contraction,  536, 
537 

Adams  and  Treves,  ligature  of  carotid  and 

subclavian,  166 
Addison's  keloid,  16 

Adenoid  [6.^71",  a  gland  ;  ei'Sos,  form)  vegeta- 
tions, 709 

Adenoma  (&5riv,  a  gland)  of  breast,  785 
of  kidney,  10 18 
rectum,  963 

salivary  glands,  679,  700 
skin,  17 
soft  palate,  703 
testis,  1259 

diagnosis  from  hydrocele,  1261 
thyroid  gland,  619 
tongue,  684 
Adeno-sarcoma  of  breast,  787 
Adhesions  in  hernial  sac,  822 
management  of,  855 
of  penis  to  scrotum,  1216 
Agalactia,  768 

Age,  in  relation  to  aneurism,  101,  119 
arterial  disease,  92 
atony  of  bladder,  1 121 
calculus,  1035 

operation  for,  1094 

statistics,  1035 
cancer  of  breast,  800,  805 
chronic  endarteritis,  92 
excision  of  joints,  374 
haemorrhoids,  975 
hernia,  825 

femoral,  880 
lithotomy,  107 1 
lithotrity,  1094,  1095 
lupus,  6 
necrosis,  28S 
piles,  975 

prostatic  enlargement,  1 141 
rickets,  301 
spinal  curvature,  519 
stricture  of  urethra,  1176 
varix,  61,  1249 
Agnew,  statistics  of  ligature  of  common 

iliac  for  aneurism,  232 
Ague,  diagnosis  from  suppurative  nephritis, 
1003 

Air-tampon,  Browne's,  1066 

Air- tube.    See  Larynx  and  Trachea 

operations  on,  739.    Sec  Laryngotomy 
and  Tracheotomy 
Aitken,  influence  of  syphilis  in  the  causation 

of  atheroma,  92 
Ala  nasi,  restoration  of,  656,  657 
Albrecht,  statistics  of  tuberculosis  in  diseases 

of  joints,  344 
Albumenoid  degeneration  of  arteries,  95 
Albuminuria  in  relation  to  lithotomy,  1047 
to  lithotrity,  1097 
Alcoholic  excess  a  predisposing  cause  of 
piles,  976 

Alexander,  ligature  of  vertebral  artery  as  a 

cure  for  epilepsy,  199 
Allarton's  operation  of  median  lithotomy, 

1072 


Allen,  B.  H.,  gall-stones  in  intestine,  899 
Alternating  calculus,  1031 
Althaus,  Julius,  galvano-puncture  in  aneur- 
ism, 148 

Alveolar  processes,  diseases  of.    See  .Taws 
Amazia,  765 

Amputation  {amputo,  I  lop  off')  for  aneur- 
ism, 125,  248.    See  also  Aneurism 
in  ankylosis,  364 
caries,  286 

congenital  of  fingers,  jiartial,  539 
malignant  disease  of  bone,  321 

muscular  tumours,  517 
necrosis,  296 
osteomyelitis,  276 
tuberculous  hip  disease,  433 

of  penis,  1227 
phalanges,  469 

at  shoulder-joint  in  axillary  aneurism, 
213 

in  subclavian  aneurism,  198 
of  thigh,  for  popliteal  aneurism,  113, 

248,  250 
for  tuberculous  joint  disease,  353 
Amussat's  operation  for  artificial  anus,  920 
AniBsthesia  dolorosa,  487 
Auii'sthetics  and  conservative  surgery,  460 
in  compression  for  aneurism,  138 
compressing  abdominal  aorta,  138 
operations  on  palate,  672 
lithotrity,  1082 
stricture,  1 1 99 
Anal  dilator,  968 

Anderson,  AV.,  operation  for  extroversion  of 
bladder,  1 1 09 
pathology  of  finger  contraction,  536,  537 
Anel's  operation  for  aneurism,  120,  121 
Aneurism  (avd,  through  :  ^hpvvoi,  T  widen) 
in  general,  loi 
accidents  after  ligature  for,  126 
acupuncture  in,  151 
amputation  for,  125 

for  gangrene  after  ligature  of,  134 
recurrent  pulsation,  130 
suppuration  of  sac  of,  132 
by  anastomosis,  67 

in  tongue,  685 
diagnosis  from  ordinary  aneurism,  67 
from  malignant  disease  of  bone,  319 

pulsating  sarcoma,  319 
treatment,  68 
arterio- venous,  152 
<if  bone,  323.    See  Osteo-aneurisiu 
bruit  in,  1 10,  126 
causes  of,  loi — 103 
circumscribed,  symptoms  of,  no 
classification  of,  103,  106 
«dot  in,  107,  120 
death  from,  how  produced,  116 
definition  of,  loi 
diagnosis  of,  112 

from  abscess,  113,  170 

malignant  disease  of  bone,  319 
neuralgia,  114 
osteo-aneurism,  324 
pulsating  broncliocele,  171 
pulsating  tumours  of  bone,  319 
rheumatism,  114 
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diagnosis  from  tumours,  U2,  171,  319 
ditfused,  106 

symptoms  of,  1 1 1 
dissecting,  95,  106,  107 
duration  of,  109 

embolism  a  cause  of  spontaneous,  102 
extracranial,  179 
false,  105,  106 

ditfused,  106 

sacculated,  105 
fusiform,  103 

gangrene  in  diffused  form  of,  112 

after  ligature  for,  132 

from  pressure  of,  109 

treatment,  133  1 
geographical  distribution  of,  102 
impeded  circulation,  103  ! 
muscular  strain  a  cause  of,  102  I 
number  of,  109 
pressure-ett'ects  of,  108 
pulsation  in,  112 

recurrent,  126 — 130 
regimen  in,  1 18 
rupture  of,  1 16 
sacculated,  104 
secondary,  126,  128,  246 
spontaneous  cure  of,  114,  187 
structure  of,  107 

suppuration  and  sloughing  of,  116,  130  j 
treatment,  131  ^ 
surgical  treatment  of,  119  i 
symptoms,  1 10  j 
terminations,  114 

treatment,  117  1 
l)y  actual  cautery,  132  I 
acupuncture,  151 
compression    by  instruments, 
129,  134,  136—145 
duration  of  treatment,  140 
statistics,  142 
constitutional,  117 
by  digital  compression,  143 
Esmarch's  method,  143 
rtexion,  145 

galvano-puncture,  147,  160,  188. 
190 

injection  of  ergotin,  149 

of  perchloride  of  iron,  149, 
188,  235 
ligature,  120.    See  Ligature 
local,  1 19 

by  manipulation,  146,  190  ■ 
various  mechanical  means,  150, 
160 

true  sacculated,  104 
tubular,  103,  135 
varicose,  152 
Aneurisms,  Speotal,  153 

of  abdomen  and  lower  extremities,  220 
aorta,  abdominal,  220 
diagnosis  of,  221 

from  iliac  abscess,  490 
symptoms  of,  220 
treatment  by  compression,  221 
thoracic,  153.    See  Aneurism, 
intrathoracic 
arm,  forearm,  and  hand,  215 


EUltl.sils,  Si'HriAL — continued. 
of  axillary  artery,  199 

amputation  for,  2 1 1 
compression  in,  200,  201 
diagnosis  of,  200 
inflamed.  211 
ligature  for,  201 
suppuration  of,  208 
symptoms  of,  199 
treatment  of,  200 
basilar  artery,  180—182 
brachial  artery,  215 
brachio-cephaiic  artery.    Sac  Aneur- 
ism of  innominate  artery 
carotid  artery,  comrn(jn,  168 
diagnosis  of,  109 
digital  compression  in,  171 
dysphagia  from,  716 
ligature  for,  127,  172 

followed  by  cerebral  dis- 
ease, 176 
spontaneous,  169 
symptoms  of,  169 
treatment  of,  171 
external,  178 

ligature  of,  178  '] 
internal,  179,  184 
treatment  of,  180 
cerebral  artery,  anterior,  180 
middle,  180,  182 
posterior,  181 
femoral  artery,  236 
deep,  237 
superficial,  238 
treatment  of,  140,  239 
gluteal  artery,  235 
extracranial,  179 

treatment,  180 
in  hand,  215 

of  iliac  artery,  compression  in,  232 
external  iliac,  223 

diagnosis  from  abscess,  489, 
880 

internal  iliac,  234 
inguinal,  223 

diagnosis  from  abscess,  223 
symptoms  of,  223 
treatment  of,  224 
of  innominate  artery,  161 
diagnosis  of,  163 
dysphagia  from,  162,  716 
dyspncea  from,  162 
ligature  for,  of  carotid,  164 

subclavian,  164 
subclavian  and  ca- 
rotid, 165 

pain  in,  162 
pressure-effects  of,  i6i 
])rognosis  of,  163 
pulse  in,  162 
symptoms  of,  161 
treatment  of,  163 — 168 
intracranial,  180 
causes  of,  180 
death  from,  183 
pathology  of,  181 
pressure-effects  of,  182 
rupture  of,  184 
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Aneurisms,  Special — continued. 
intracranial,  symptoms  of,  182 

treatment  of,  184 
intraorbital,  185 
causes  of,  185 
diagnosis,  187 
digital  compression  in,  188 
pathology  of,  186 
prognosis  of,  187 
spontaneous  cure  of,  187 
symptoms  of,  185 
treatment  of,  187 
intrathoracic,  153 

auscultatory  signs  of,  153 
dysphagia  from,  157 
dyspnoea  from,  155 
galvano-puncture  in,  160 
laryngotomy  for,  161 
oedema  from,  157 
pain  in,  154 
pressure-effects  of,  153 
pulsation  and  tumour  in,  157 
rational  signs  of,  153 
treatment  of,  1 58 
of  ophthalmic  artery,  185 
popliteal  artei'v,  238 
compression  in,  143 
diagnosis,  113,  239 
diti'used,  1 1 3,  247 

amputation    for,     113,  248, 
250 
double,  247 
ligature  for,  240,  247 

of  external  iliac,  247 
femoral,  common,  239 
superficial,  240 
rupture  of,  249 
secondary,  128,  246 
symptoms  of,  238 
treatment  of,  133,  140,  143,  239 
pudic  artery,  234 
radial  artery,  215 
sciatic  artery,  235 
subclavian  artery,  188 
amputation  for,  198 
compression  for,  190,  197 
diagnosis  of,  189 

ligature  of  innominate  artery  for, 
190 

of  subclavian,  194 — 199 
symptoms  of,  189 
treatment  of,  189 
tibial  arteries,  250 
ulnar  artery,  2 1 5 
vertebral  artery,  180 
Aneurismal  diathesis,  109 
varix,  152 

of  jugular  vein,  168 
Angeioleucitis,  38 
Angioma  of  rectum,  963 
Angular  ankylosis  of  elbow,  390 
hip,  440 
knee,  547 
curvature  of  spine,  476 

Sayre's  treatment  of,  491 — 493 
Ankle,  excision  of,  457 

tuberculous  disease  of,  456 
weak,  567 


AxKYLOSls  {ayicvXos,  crooked),  361 
amputation  for,  364 
complete,  362 

diagnosis  between  fibrous  and  osseous, 

362,  363 
of  elbow.  Hexed,  533 
straight,  534 
excision  tor,  390,  534 
fibrous,  340,  362 
in  hip  disease,  362,  420,  439 
cross-legged  deformity,  442 
forms  of,  439 
management  of,  440 
operation  for,  440 
incomplete,  362 
of  jaw,  649 

knee,  osseous,  547 
osseous,  362,  389,  440 
treatment  of,  363 
Annular  calcification  in  arteries,  96 
Annulus  migrans,  682 
Antiseptic  osteotomy,  543,  550 

treatment   of  chronic   cystitis,    11 15, 
1116 
hydrocele,  1243 
Antiseptic  precautions    in  operations  lor 
strangulated  hernia,  845 
in  hydrothorax,  757 
necrosis,  293 
trephining  bone,  273 
AxTRUM,  diseases  of,  627 
cystic  disease  of,  629 

diagnosis  from  tumour,  632 
dental  and  dentigerous  cysts  in.  (Sec 

643) 
polypus  of,  630 
suiipuration  of,  628 
treatment,  629 
tumours  of,  630 
Anus,  abscess  near,  970 
absence  of,  949,  951 

with  opening  of  rectum  into  other 
canals,  951 
artificial,  formation  of,  919 

by  Amussat's  operation,  920 
by  Callisen's  method,  920 
in  cancer  of  rectum,  920,  958 
in  children,  950 
by  Littrc's  operation,  919,  924 
by  perina?al  section,  950 
results  of,  923,  924 
in  hernia,  858 
treatment  of,  859 
carcinoma  of,  961 
closure  of,  948 

by  septum,  949 
with  absence  of  rectum,  949 
congenital  malformations  of,  948 
fissure  of,  966 
fistula  of,  970 
imperforate,  949 
prolapse  of,  987 

protrusion  of  ovarian  cyst  from,  990 
spasmodic  contraction  of  sphincter  of, 

969 
ulcers  of,  966 
Aorta.,  abdominal,  aneurism  of,  220 
diagnosis  of,  221 
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abdominal,  symptoms  of,  220 
treatment  of,  221 
atheroma  of,  88 
compression  of,  221 
ligature  of,  232 
thoracic,  aneurism  of.    Sec  Aneurism, 
intrathoracic 
Aphonia  (d,  negative  ;  cpcovr),  voice)  728 
Aphtha;  of  tongue,  682 
Areola,  inflammation  and  abscess  of,  770 
Arm,  aneurism  of  vessels  of,  225 
ankylosis,  straight,  534 
contraction  of,  533 

of  musi'les  of,  534 
deformities  of,  533 

gangrene  of,  after  ligature  of  arteries,  2 1 1 
Arndt,  ligature  of  innominate  artery,  191 

ligature  of  subclavian  artery,  195 
Arnott,  ligature  of  brachial  for  spontaneous  ' 

aneurism  of  forearm,  215 
Arteries,  aneurism  of.    iScr  Aneuiism 

atheroma  of,  88 — 93 

calcification  of,  95 

contraction  of,  67 

degenerations  of,  95 

a  cause  of  aneurism.  95 

diseases  of,  85,  97 

earthy  matters  in,  92 

embolism  of,  99,  116  j 

fatty  degeneration  of,  95  | 

gangrene  from  obstructii^n  of,  100  ( 

granular  degeneration  of,  95  ; 

inflammation  of,  85.    Sec  Arteritis 

ligature  of.    Sec  Ligature  j 
in  elephantiasis,  42 

occlusion  of,  by  disease,  98 

ossification  of,  89,  97 

pressure  of  aneurism  on,  109 

rupture  of,  .spontaneous,  98 

thrombus  in,  97 — 99 

ulceration  of,  97 

wounds  of,  in  hernia  operations,  S57 
in  lithotomy.  1064 
Arteries  or  Artery,  axillary,  aneurism  of, 
199.    Sec  Aneurism 
ligature  of,  198,  213 
basilar,  aneurism  of,  180 — 182 
brachial,  aneurism  of,  215 

ligature  of,  216,  218,  325 
brachio-cephalic.      Sec   Artery,  inno- 
minate 

of  bulb,  wound  of,  in  lithotomy,  1066, 
1073 

carotid,    common,    aneurism  of,  16S  1 
Sec  Aneurism 
aneurismal  varix  of,  168  ! 
ligature  of,  172  i 
for  aneurism  of  aorta,  j 
158  ;  for  intraorbital 
aneurism,  188 
of  innominate  artery, 

190 — 192 
intraorbital,  185 
on  distal  side,  177 
effects  of,  on  brain,  175 
external,  aneurism  of,  178,  179  | 
ligature  of,  178  I 


Arteries  or  Artery — contiimed. 

carotid,  internal,  aneurism  of,  179,  180, 
184 

cerebral,  anterior,  aneurism  of,  180 
middle,  180,  182 
posterior,  181 
dorsal  of  foot,  253 

of  penis,  wound  of,  in  lithotomy, 
1065 

epigastric,  relation  to  femoral  hernia, 
878,  883 
to  inguinal  heriiiii,  864,  865 
femoral,  aneurism  of,  2 36.    Sec  Aneur- 
ism 

ligature  of,  common,  239 
superficial,  240 
for  elephantiasis,  42 
accidents  after,  244 
relation  to  femoral  hernia,  878 
forearm,  aneurism  of,  215 
gluteal,  aneurism  of,  235 
hsemorrhoidal,  inferior,  wound  of,  in 

lithotomy,  1065 
of  hand,  aneurism  of,  2 1 5 
iliac,  common,  ligature  of,  230 
external,  aneurism  of,  223 

ligature  of,  for  inguinal  aneur- 
istn,  225 
po[iliteal  aueuri,sm,  247 
results  of,  228 
internal,  aneurism  of,  234 
ligature  of,  235 
innominate,  aneurism  of,  161,  716.  Sec 
Aneurism 
ligature  of,  190—192 
intracranial,    aneurism   of,   180.  Sec 

Aneurism 
lingual,  ligature  of,  689 
obturator,  relation  to  femoral  hernia,  87S 
ophthalmic,  aneurism  of,  185 
palmar,  aneurism  of,  215 
perinfeal,  wounds  of,  in  lithotomy,  1064, 
1073 

peroneal,  ligature  of,  254 
plantar.    Sec  Arteries  of  foot 
popliteal,    aneurism    of,    238.  Sec 

Aneurism 
pudic,  aneurism  of,  234 

internal,  wound  of,  in  lithotomy, 
1065 

radial,  aneurism  of,  215 

ligature  of,  217 — 219 
sciatic,  aneurism  of,  234 

ligature  of,  235 
subclavian,    aneurism    of,     188.  Sec 
Aneurism 
comjiression  of,  190 
ligature  of,  for  aneurism  of  axillary 
artery,  201,  209 
of  innominate  artery,  164 
subclavian  artery,  197,  201, 
203 

accidents  after,  205,  208 
distal,  197 
th)Toid,  ligature  of,  616 
tibial,  aneurism  of,  250 

anterior,  ligature  of,  253 
posterior,  ligature  of,  251 
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Arteries  or  Artery— co^^^M^^/«/. 
ulnar,  aneurism  of,  215 

ligature  of,  216 
vertebral,  aneurism  of,  180 
ligature  of,  199. 
Arterio-capillary  fibrosis,  91 
Ai-terio- venous  aneurism,  1 52 
Arteritis  {artcria,  an  artery  ;  itis,  denoting 
inflammation),  85 
acute,  85 
deformans,  88,  92 
embolic,  86 
obliterans,  93 
thrombosis  from,  86 
traumatic,  85 
Arthrectomy,  in  tuberculous  joint  disease, 

353.  388,  430,  447,  448,  457 
Arthritis  {&p0pov,  a  joint ;  -itis,  denoting  ' 
inflammation),  351 
acute,  331—343.  649 

causes  and  varieties  of,  336 
diagnosis  of,  333 
in  infants,  339 

treatment,  343 
infective,  336 
pathology  of,  333 
pyaimic,  336 

treatment,  343 
repair  after,  339 
rheumatic,  337 

treatment,  343 
senile,  339 

treatment,  343 
symptoms  of,  33 1 
traumatic  septic,  336 
treatment  of,  340 
chronic  rheumatoid  of  hip,  357 
diagnosis  of,  358 

from  sciatica,  22 
pathological  changes  in,  357 
of  lovrer  jaw,  358 
shoulder,  359 
deformans,  354,  535 

diagnosis  from  true  digital  contrac- 
tion, 536 
»liy.  355 

polyarticular  rheumatoid,  354 
puerperal,  336 
rheumatoid,  354,  500,  535 
chronic,  354 
causes,  356 
diagnosis,  356 
symptoms,  355 
treatment,  356 
strumous,  343 

pathological  anatomy,  344 
Arthromeningitis,  acute  croupous,  338 
Artliropathy  of  paralysed  limbs,  359 

of  ataxic  patients,  359 
Arthrotomy  in  tuberculous  joint  disease, 
352,  446 

Artificial  anus.    See  Anus,  ai  tificial. 
Ascitic  fluid  in  hernial  sac,  S23 
Aspermia  (a,  negative  ;  aTrep/na,  seed),  1270 
Aspirator,  use  of  in  retention  of  urine,  1203 
strangulated  hernia,  86 1 , 
862 

tapping  chest,  756 


Astragalus,  excision  of,  464 
Atheroma  {aOdpa,  or  dfl^prj,  porridge  or  meal) 
in  arteries,  88 — 93 
influence  on  aneurism,  loi 
influence  of  syphilis  in  causation 
of,  92 

nature  and  causes  of,  90 
thrombosis  from,  93 
Atjieromatous  abscess,  88 

artery,  microscopic  examination  of,  Sc^ 
ulcer,  88,  92 
Atlas,  disease  of,  498 
Atony  of  bladder.    See  Bladder 

of  rectum,  969 
Atresia  ani,  949 

ani  et  recti,  949 
recti,  949 
'         vaginie,  1277,  1278 
Atrophy  (d,  negative  ;  Tpi(pa>,  I  nourish)  of 
bone,  301 
of  the  nails,  i 
prostate,  1153 
testis,  1235 
Atrophying  scirrhus,  797 
Attitude  in  hip-joint  disease,  4:5 
Aubrey,  intraorbital  aneurism,  186 
Auscultatory  signs  of  aortic  aneurism,  1 
Automatic  retractor,  745 
Auvert,  ligature  of  subclavian  arteiy,  195 
Axilla,  aneurism  in,  199 

tumours  in,  813 
Axillary  artery.    Sec  Artery,  axillary 

glands,  implicated  in  mammary  cancer, 
795 

recurrence  of  cancer  in,  812 
removal  of,  807 
.  lymphadenoma  ot,  814 
tuberculous  disease  of,  813 
Axillo-mammary  carcinoma,  812 
Axis,  disease  of,  498 

Ayres's  operation  for  extroversion  of  bladder, 
1 107 


Babikgton's  glottiscope,  723 

Bacillus  tuberculosis  in   diseased  tissues. 

Sec  Tubercle-bacillus 
Bacterium  coli  commune  in  septic  periton- 
itis, 817,  834 
Baker,  Morrant,  cysts  in  neighbourhood  of 
diseased  joints,  367 
excision  of  tongue  by  the  ecraseur,  694 
india-rubber  trachea  tulies,  749 
necrosis  without  suppuration,  289 
statistics  of  duration  of  life  in  cancer 

of  the  breast,  806 
treatment  of  moles,  17 
Balano-po.sthitis  (/3(iAo»'o?,  an  acorn,  also  thi'- 
glans  penis ;  woadri,   tlie  foreskin  ; 
itis,  denoting  inflammation),  1223^ 
1226 

Ball,  J.  B.,  cases  of  intubation  of  the  larynx, 
755 

Hall,  cases  of  colotoniy  for  imperforate  anus, 
951 

fissure  of  anus,  967 

open  operation  for  inguinal  liernia,  873 
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Bandages,  plaster  of  Paris,  in  disease  of  ] 

spine,  491—493 
Banks,  cure  of  artificial  anus,  860 

ligature  of  innominate  artery,  192,  194,  ' 

195  .  ; 
subclavian  artery,  195 
external  iliac  artery,  228  ! 
operation  for  hernia,  872,  875  ' 
results  of   operations  for    cancer  of 
breast,  806  [ 
operations  for  radical  cure  1 
of  femoral  hernia,  882 

l5arbadocs  leg,  41 

Bardenlieuer,  operation  for  cancer  of  the 

rectnm,  961 
Barker,  A.  E.,  acute  arthritis,  649 

antiseptic  osteotomy  of  metatarsal  bone 

for  l)union,  510  I 
uases  of  disease  of  sacro-iliac  joint,  403  j 
diseases  of  tongue,  681,  682,  683,  699  ; 
excision  of  the  hip-joint,  434  i 
exploration  of  kidney  by  aspirator,  978  \ 
flushing  curette,  434,  435 
gastro-enterostoniy,  936,  937  [ 
hj'liertrophy  of  tongue,  678 
malignant  tumours  of  tonsil,  707  | 
operation  for  cerebral  abscess,  584  I 
for  inguinal  hernia,  873  ! 
position  assumed  by  limb  in  disease  of  ' 

hip-joint,  415,  416  \ 
tuberculous  peritonitis,  928  ' 
wound  of  obturator  in  hernia  operations,  i 

883 

Barling,  statistics  of  suprapubic  lithotomy, 
1048 

of  lateral  lithotomy,  107 1 
of  median  lithotomy,  1075  ' 
of  lithotrity,  1092  ■ 
liarlow,  cases  of  rickets,  306  j 
Baron,  intraorbital  aneurism,  186  I 
Bartlcy,  ligature  of  abnormal  obturator  in 

hernia-operation,  883 
r.arton,  operation  for  angular  ankylosis  of 
hip,  440 
angular  ankylosis  of 
knee,  549 

liarwell,  cases  of  ligature  of  femoral  artery, 
243,  244 

ligature  of  carotid  and  subclavian,  165 
secondary  haemorrhage  after  ligature  of  i 

subclavian,  210 
treatment  of  aneurism  of  the  aortic 

arch,  158 

treatment  of  aneurism  by  compression, 
140,  142  ;  by  electrolysis  combined 
with  introduction  of  steel  wire,  151 
ISasilar  arterj'.    See  Artery,  basilar  j 
llassini,  operation  for  inguinal  hernia, 874, 875 
Battledore  hands,  310 

ISaudelocque,  secretion  of  milk  in  a  girl  eight 

years  old,  768 
l  iandcn,  statistics  of  excision  of  shoulder,  387 
liayer,  ligature  of  subclavian  artery,  195 
Beck,    ]\Iarcus,    removal  of  cartilaginous 
tumour,  513  I 
case  of  obturator  hernia,  890  I 
squamous  carcinoma  of  urethra,  12 14  ! 
Piockcr,  micrococci  in  acute  necrosis,  278  1 


Bell,  Sir  C,  ligature  of  femoral  artery  for 

popliteal  aneurism,  123 
Bell,  John,  median  operation  of  lithotomy, 

1071 

Belladonna  in  treatment  of  incontinence  of 

urine  in  children,  1126 
Bellingham,  regimen  in  aneurism,  118 

treatment  of  aneurism  by  compression^ 
142 

Bellocq's  sound,  593 

Benign  fungus  of  testicle,  1252 

polypus,  594 
Bent,  J.,  excision  of  carious  head  of  humerus. 

for  disease,  371 
Bernays,  adenomata  of  tongue,  685 
Bibra,  Von,  cases  of  phosphorus  necrosis, 625 
Biceps  muscle,  contraction  of,  533 
Bickersteth,  excision  of  head  of  humerus  lor 
exostosis,  383 

ligature  of  innominate  artery,'  191 

of  carotid  and  subclavian,  166 
Bidwell,  polypus  of  the  trachea,  738 
Bifurcation  of  the  hand,  538 
Bigelow's  catheters,  1080 

divulsor,  1192 

evacuator,  1080,  1081 

lithotrite,  1078 

operation  of  lithotrity,  1076,  1079 
Bilateral  lithotomy,  1042,  1075 
Bilharzia  h*iiiatobia,  luematuria  from,  1 1 35 
Biliary  fistula?,  947 
Billroth,  uature  of  atheroma,  90 

caries,  281 

endarteritis  proUfferans,  95 

excision  of  pylorus,  935,  936 

extirpation  of  larynx,  737 

injection  of  iodine  in  cases  of  siniplft 

hypertrophy,  6i6 
ligature  of  axillary  vein,  809 
osteoplastic  periostitis,  258 
removal  of  tumour  of  bladder,  1 132 
results  of  operations  for  cancer  of  breast^ 

806 

Birkett,  absence  of  breast,  765 

excessive  secretion  of  milk,  769 
BLAnnnu,  atony  of,  1121 

danger  of,  in  lithotrity,  109 1, 
1097 

incontinence  of  urine  from,  1 125 

treatment,  1 1 26 
retention  of  ui-ine  from,  1 122 
diagnosis  of,  1123,  1147 
results  of,  1 123 
symptoms  of,  1 122 
treatment  of,  1 124 
bar  at  neck  of,  1 145 
calculus  of,  1025 

diagnosis  from  enlarged  prostate, 
1 146 

carcinoma  of,  1133 
catarrh  of,  1 1 14 

treatment  of,  1115 
conditions  of,  unfavourable  to  lithotrity, 
1097 

congenital  malformation  of,  1 106 
cysts  of,  1 1 29 

difficulty  of  entering  bladder  in  lateral 
lithotomy,  1060 
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difficulty  of  entering  hladder  in  median 

lithotomy,  1073 
dilatation  ol',  991 

of  neck  of,  in  lithotomy,  1055 
diseases  of,  1 106 

induced  by  calculus,  1042 

by  enlarged  prostate,  1143 
producing  irritation  of,  11 17 
distension  of,  with  overflow,  1 1 26 
extroversion  of,  1106 
false  membrane  in,  1062 
fasciculated,  992,  1061 

unfavourable  to  lithotritj',  1097 
fistulous  openings  into,  963 
foreign  bodies  in,  calculi  formed  on,  1 103 
hsemorrhage  from,  1 136 

into,  after  lithotomy,  1067 
hernia  of,  824 
hyjiertrophy  of,  991 

effect  in  kidney  disease,  992 
unfavoui'able  for  lithotrity,  1097 
inflammation  of,  acute,  mi 

pathological  changes,  1 1 12 
treatment,  1 1 13 
gonorrhceal,  1 166 
after  lithotomy,  1067 
chronic,  1 1 13,  1 1 79 

complicating  lithotrity,  1098 
diagnosis  from  enlarged  pro- 
state, 1 146,  1 147 
pathological  changes,  1 113 
symptoms,  1 114 
treatment,  1 1 1 5 
irritable,  1 1 17 

causes  of,  1 1 1 7 
in  boys,  1 1 19 

complicating  lithotrity,  1092,  1097 
diagnosis,  11 18 
in  gonorrhcea,  1 166 
gout,  1 1 18 
women,  11 20 
treatment  of,  1 1 19 
irritation  of,  by  calculus,  1037 
lithotrity,  1087 
painful  conditions  of,  1127 
paral3'sis    of,  diagnosis  from  enlarged 

prostate,  1147 
sacculi  of,  992,  1041,  1 1 14,  1 129 

complicating  lithotrity,  1089,  1097 
sarcoma  of,  1 1 33 

secondary  morbid  conditions  of,  991, 
1042 

sounding  the,  1038 

errors  in,  1041 
spasm  of,  complicating  lithotomy,  1061 
stone  in,  1031.    See  Calculus 

in  adult  males,  1095 
boys,  1094 
tapping  above  pubes,  1 1 52 

from  periuaum,  1 1 52 
tuberculous  disease  of,  1127 

symptoms,  11 27 

treatment,  1 128 
tumours  of,  1129,  1133 

diagnosis  from  cancer,  1 134 

from  enlarged  prostate, 
1 146 


Bladder — continued. 

tumours  of,  operation  for  removal  of, 
1132 

washing  the,  after  lithotrity,  1087 
wounds  of,  in  litliotomy,  1067 
Bland,  ligature  of  innominate  artery,  191 
Blephai'oplasty  {fi\((papov,a.n  eyelid  ;  -nXaaau, 

I  form),  655 
Blind  fistula  in  ano,  971 

piles,  974 
Blood-cyst,  611 
Blood  in  h;ematocele,  1247 
Blows,  aneurism  caused  by,  103 

cancer  of  breast  caused  by,  800 
Bock,  cases  of  knock-knee,  541 
Boils  in  the  external  meatus,  577 
Boljai,    inoculation  with    gonococci  from 

gonorrhceal  jms,  1 157 
Bone,  abscess  of,  chronic,  266 
symptoms,  272 
treatment,  272 
aneurism  of,  323 

ligature  of  main  artery  in,  325 
atrophy  of,  301 
cannnouia  of,  322 
caries  of,  266,  267.    See  Caries 
chondromata  of,  313 
cystic  tumours  of,  313  ' 

treatment,  314 
dead,  separation  of,  290 
deformities  in  rickets,  303 
disease  in,  disease  of  cartilage  dependent 

.on,  334 
diseases  of,  255,  403 
eff'ect  of  aneurism  on,  109 
ei'ectile  growths  in,  323 
exfoliation  of,  290 
exostosis  of,  312 
expansion  of,  261,  265,  269 
fibroma  of,  313 
growth  of,  arrested,  301 
hydatids  in,  314 
hypertrophy  of,  269,  300 

inflammatory,  300 
inflammation  of,  255,  262,  264,  336 
length  of,  increased,  300 
malignant  disease  of,  315 
central,  316 
diagnosis  of,  318 
peripheral,  317 
situations  of,  315 
treatment  of,  320 
myeloid  tumours  of,  315,  321 
necrosis  of,  262,  277,  286.    Sa:  Necrosis 
syphilitic,  297 
tuberculous,  298 
primary  tubercle  of,  346 
pulsating  tumours  of,  322.    See  Osteo- 

aneurism 
repair  of,  after  excision,  374 
necrosis,  291 
sclerosis  or  hardening  of,  300 
softening  of,  264 
spindle-celled  sarcoma  of,  315 
structural  changes  in,  300 
suppuration  of,  256 

diffuse,  256 
transplantation  of,  374 
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trephining  of,  272 
tubercle  of,  346 

tuberculous  disease  of,  264,  265,  282 

treatment,  284 
tumours  of,  312 
malignant,  315 
treatment,  320 
ulceration  of,  260 
Bones,  nasal,  fistulous  openings  in,  661 
Bose,  performance  of  tracheotomy,  744 
Bottini,   operative   treatment  of  enlarged 

prostate,  11 50 
Bougies  for  stricture,  1182,  1183 
bulbous,  1 182 
catgut,  1 183 
filiform,  1 183 

iodoform  and  eucalyptus  for  gonorrhoea, 
1 161 

Lister's  conical  steel.  1183 
Bourneville,  cases  of  craniectomy,  575 
Bow-knee,  545 
Bow-leg,  567 

Bowlby,  cases  of  duct  cancer  of  breast,  799 

disease  of  the  nipfile,  801 
Bowman,  intraorbital  aneurism,  186 
Boys,  circumcision  in,  1220 

lateral  lithotomy  in,  1058,  1094 
ditticulties  in,  1059 
mortality  of,  107 1 
lithotrity  in,  1093 
Brachial  artery.    Sec  Artery,  brachial 
Brae  bio-cephalic  artery.  /Sec  Artery,  innomi- 
nate 

Brain,  abscess  of,  583 

aneurisms  of  vessels  of,  180 
congeiutal  hernia  of  membranes  of,  570 
effect  of  ligature  of  carotid  on,  175 
operations  on  the,  572 
paralysis  from  compression  or  injury  of, 
34 

tapping  and  draining  ventricles  of,  571 
trephining  for  abscess  of,  573 
Brainard,  excision  of  head  of  humerus,  383 
Brasdor's  operation  for  aneurism,  123,  198 
Brea-st,  abscess  of,  771 

acute  submammary,  773 
chronic  submammary,  777 
chronic  encysted,  776 
absence  of,  765 
adenoid  tumour  of,  785 
anomalies  of  development,  765 

of  secretion,  768 
calcification  of,  776 
cancer  of,  793 

atrophying,  797  (sec  805) 
axillary  glands  affected  in,  795 
causes  of,  800 
cicatricial,  794 
course,  794 
colloid,  798 
development  of,  793 
diaguosis  of,  802 
duct-cancer,  799 

treatment,  800 
duration  of  life  in,  797,  806 
encephaloid,  798 
infiltrating  or  difi'use.  794,  796 


Bre  AST — contin  tied. 

cancer  of,  in  males,  Soo,  813 

nodular  or  circumscribed,  793 
operation  for,  804 
mortality,  811 

selection   of  cases  for,  804, 
80s 

statistics  of,  805,  806 
pain  in,  795 

pathological  structure,  797 

i-etraction  of  nipple  in,  794 

return  of,  after  operation.  Si  I,  Si 2 

scirrhus,  793 

en  cuirasse,  796 
in  male,  813 

skin  implicated  in,  795 

symptoms,  794 

treatment  of,  S03 

villous,  799 

viscera  affected  in,  796 
cystic  sarcoma  of,  786 

diagnosis  from  cancer,  803 

tumours  of,  779 

treatment  of,  784 
diseases  of,  765 

in  male,  813 
excision  of,  807 

mortality  after,  811 
hydatid  cysts  of,  782 
hydrocele  of,  782 
hypertrophy  of,  767 
iiiflamination  of,  acute,  770 

chronic,  774 

parenchymatous,  771 

treatment,  770 
lacteal  tumour  of,  769 
neuralgia  of,  766 
painful  tumour  of,  787 
recurrent  libroid  tumour  of,  792 
sarcomata  of,  791 

diagnosis,  792 
serous  cysts  of,  782 
supernumerary,  765 
syphilitic  disease  of,  778  {see  770) 
tuberculosis  of,  777 
tumours  of,  779,  784 

malignant,  791 

non-malignant,  784 
Bridle  strictures,  1 1 78 
Broca,  structure  of  aneurisms,  107 

ligature  of  subclavian  for  innominate 

aneurism,  164 
spontaneous  cure  of  aneurism,  1 14 
Brodie,  Sir  B.,  causes  of  success iu  lithotomy, 
1070 

method  of  seizing  stone  in  lithotrity, 
1084 

treatment  of  enlarged  prostate,  1 148 
Bronchi,  pressure  of  aneurism  on,  155 
Beonciiocele    (Pp6yxos,    the    windpipe  ; 
KT)\7j,  a  tumour),  613 

acute,  619 

causes  of,  613 

compression  in,  616 

cystic,  615 

treatment,  619 

excision  in,  616 — 618 

fibrous,  615 
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iodine  in,  616 
iron  in,  616 

ligature  of  thyroid  arteries  in,  616 
pulsating,  613,  615 

diagnosis  from  carotid  aneurism, 
171 

.simple  hypertrophy,  614 

symptoms  and  varieties,  614 

treatment  of,  615 
Brown,  ligatuie  of  external  iliac  artery,  228 
Browne,  Buokston,  air-tanipou,  io66 
Bruit  in  aneurism,  110,  126 
Bryant,   cases  of  hard  fibro-adenorna  of 
breast,  787 

statistics  of  intestinal  obstruction,  906 
!of  cancer  cf  the  breast,  800 

tracheotomy  in  laryngeal  disease,  731 

treatment  of  aneurism  by  mechanical 
means,  150 
Bryk,  cysts  of  lower  jaw,  644 
Bubonocele,  863,  865 

Buccal  operation  for  excision  of  tongue,  696 
Buchanan,  operation  for  restoration  of  lip, 
670,  671 
rectangular  staff,  1072 
Bulb  of  lu-ethra,  arteries  of,  wounded  in 
lithotomy,  1064 
wound  of,  in  lateral  lithotomy,  1064 
median  liiliotoniy,  1073 
Bnllen,  ligature  of  suliclavian  artery  for 

axillary  aneurism,  209,  210 
Bunion,  509 

treatment  of,  510 
Bnrow's  plastic  operation,  654 
Bri;sA  Patellae,  diseases  of,  504 
enlargements  of,  506 
inflammation  of,  504 
sloughing  of,  505 
suppuration  of,  504 

disease  of  patella  from,  505 
tumours  of,  506 
Bursfe,  diseases  of,  502,  507 

enlargements  of,  503,  507 — 509 
situations  of,  502 
treatment  of,  504 
Bursal  cysts,  507,  6u 

tumours  in  ham,  diagnosis  from  aneur- 
ism, 239 
in  floor  of  mouth,  702 
Biisch,  iiaso-orbital  tumour,  600 
Bush,  distal  ligature  of  carotid,  177 
Butcher's  saw,  375,  376  ,  , 
Butlin,  adenomata  of  tongue,  684 

cases  of  sarcoma  of  bone.  315,  316,  317 
excision  of  whole  scapula,  382 
disease  of  the  nipple,  801 
extirpation  of  larynx,  735,  737 
malignant  tumours  of  tonsil,  708 

of  larynx,  734 
operation  for  o'sophageal  diverticulum, 
713 

osteitis  deformans,  309 
results  of  operations  for  cancer  of  breast, 
806 

tuberculous  ulceration  of  tongue,  683, 
684 


Cachexia,  cancerous.  796 

strumipriva,  617 
Caecal  hernia,  824 
Csecuni,  inflammation  of  the,  928 
Calcaneum.    /SVe  Os  calcis 
Calcification  (caLr,  lime  ;  facio,  I  make)  of 
thrombus,  55 
of  arteries,  95 
Calculous  diathesis  and  deposits,  1025 
Calculus  (Lot.  a  small  stone  or  pebble)  in 
bladder,  1025 

alternating,  1031 

in  boys,  lithotomy  for,  1058 

lithotrity  for,  1093 
carbonate  of  lime,  1030 
causes  of,  1034 

characters  of,  influencing  choice  of 
operation,  1094 
chemical,  1030 
]jhysica],  1033 
in  children,  1037 
crushing  of.    Sec  Tjithotrity 
cystine,  1030 
diagnosis  of,  1038 

from  enlarged  prostate,  1146 
difficulty  in  finding,  1059 

in  seizing  iind  extracting,  io6t 
in  elderly  men,  1037 
encysted,  1038 

a  contra- indication   to  litho^ 

trity,  1097 
detection  of,  1040 
difficulty  from,  in  lithotomy^ 
1061,  1062 
extraction  of,  by  lithotomj',  1055^ 
Sec  Lithotomy 
by  lithotrity,  1076.  See  Litho- 
' trity 
facets  on,  1032,  1033 
fracture  of,  spontaneous,  1033 

difficulties  in  lithotomy  fron\ 
1063 

geograpliical  distribution  of,  1035 
hardness  of,  1034,  1041 
impaction  of  fragments  in  urethra^ 
1089 

in  diabetic  patients,  1098 
females,  1 102 
removal  of,  1 103 
statistics  of,  1 102 
symptoms  of,  1 103 
influence  of  age  and  sex  on,  1035. 
1037 

irritation  of  bladder  by,  -1036 
large,  1033 

removal  of,  1033,  1063 

by  suprapubic  operation^ 
1043 

micturition  affected  by,  1037 

mulberry,  1028 

multiple,  how  detected,  1041 

in  lithotrity,  1097 
nucleus  of,  1031 
number  of,  1032 

operations  for.    Sec  Lithotomy  and 

Lithotrity 
origin  of,  1032 
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origin  of,  in  bladder,  1032 
kidneys,  1032 
oxalate  of  lime,  1028,  1031 

favourable  for  lithotrity,  1096 
pain  produced  by,  1036 
pathological  changes  induced  by, 

1042 
phosphatie,  1029 

iavourable  for  lithotrity,  1096 
position  of,  1034 

ditticulties  from,  1061 
priapism  from,  1037 
prolapsus  of  rectum  from,  1037 
recurrence  of,  1098 

treatment,  11 00 
shape  and  size  of,  1033,  1034,  104 1 

difficulties  from,  1063 
sounding  for,  1038 
errors  in,  1041 
structure  of,  103 1 
symptoms  of,  1036 
tenesmus  from,  1037 
urate  of  ammonium,  1026 
uric  acid,  1027 

unfavonrable  for  lithotrity,  1096 
varieties  of,  1031 
weight  of,  1033 
xanthine,  1030 
between  glans  and  prepuce,  1219 
m  kidneys,  1006 
in  nasal  I'ossai,  591 
prostatic,  1153 

treatment,  1 1 54 
salivary,  702 
in  urethra,  1 100 
Callisen's  operation  for  artiticial  anus,  920 
(.'ancellons  exostosis,  312 
Cancer  of  bladder,  1 1 33 

breast,  793.    So:  Breast 
treatment,  803 

of  cheek,  601 
chimney-sweepers',  1229 
of  intestine,  obstruction  from,  904 
jaw,  lower,  624 
upper,  631 
lips,  603 
muscles,  514 
in  neck,  612 
of  nose,  587,  598 
parotid  gland,  607 
penis,  1225 

treatment,  1226 
rectum,  956 
scrotum,  1229 
tongue,  686 

treatment,  690 
tonsils,  706 
uterus,  1284 
urethra,  12 14 
rodent,  13 
thjToid,  620 
Cancerous  stricture  of  (esophagus,  717,  719 

cachexia.  796 
Capillary  nrevi,  69 

Caput  obstipuni  {Lai.  head  turned  to  one 
side),  529 

Carbolic  acid,  injection  of,  in  hydrocele,  1243 


Carbonate  of  lime  calculus,  1030 
Carcinoma  of  antrum,  631 
of  anus,  96 1 
axillo-niammary,  812 
of  bladder,  11 33 

bone,  322 

breast,  793 — 800 

diagnosis  of,  802 
operation  for,  804 — 812 

clitoris,  1276 
columnar.    Sec  Columnar  carcinoma 
of  kidney,  1019 

nose,  598 

oisophagus,  714 

penis,  1225 

prostate,  1155 

rectum,  956 
scirrhous,  in  male  breast,  813 
squamous.    See  Sfpiamous  carcinoma 
of  testicle,  1262 

tongue,  686 
Carganico,  secretion  of  milk  at  iinnatur.il 

times,  76S 
Caries  {LcU.  rottenness),  265,  280 
causes  and  varieties  of,  280 
dry,  257,  267,  347,  477,  478 
fungating,  267,  345,  347 
necrotic,  267,  297,  336,  478 
operations  for,  284 
relative  frequency  of,  281 
simple,  281 
situation  of,  281 
spinal,  476 

.structure  of  bone  in,  281 
syijhilitic,  260,  282 
treatment  of,  284 
tuberculous,  282  {see  347) 
of  vertebne,  478.    See  Spine 
Carnochan,  excision  of  superior  maxillary 
nerve,  29 

ligature  of  femoral  artery  in  elephan- 
tiasis, 42 

Carotid  artery.    Sec  Arter}'.  carotid 
Carpue,  Indian  rhinoplastic  operation  intro- 
duced by,  657 
Carpus.    See  Wrist 
Carte's  compressor  for  aneurism,  136 
Carter,    nature   of   calculi   in    India  and 

England,  1035,  1036 
Cartilages,    destruction    from  synovial 
disease,  334 
from  disease  of  bone,  334 
repair  after,  339 
inflammation  or  ulceration  of,  33S 
of  larynx,  necrosis  of,  731 
loose,  in  joints,  364 
diagnosis,  366 
syni[itoms,  365 
treatment,  366 
Cartilaginous  tumours,  513 
Caselli,  removal  of  spinal  tumour,  501 
Castration,  1264 

in  enlargement  of  prostate,  1 1 50 
I  Catarrh,  chronic,  588 
I         of  ear,  578 
I  acute,  simple,  578 

purulent,  579 
I  chronic  non-purulent,  579 
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Catairli — continued.  \ 
of  ear,  chronic  purulent,  579 

treatment  of,  579 
hypertropliic,  589 
vesical,  symjitoms  of,  1 1 14 
treatment  of,  1 1 15 
Catheter  (Kara,  down  ;  i'tjiui,  I  send),  efTect 
of  retention  and  repeated   use  of, 
1124,  1125 
Bigelow's.  1080 
elbowed,  1147 
female,  1273 

Sinis's,  1213  i 
syringe,  for  ap])lyiiig  caustii",  1269  I 
use  of,  in  retention  Irom  enlarged  pro- 
state, 1 1 5 1 
from  gonorrlicea,  1 167 
from  stricture,  1182 

accidents   attending,  > 
1185  j 
Catheter-fever,  1003  | 
Catheter-life,  1124,  1125  {see  1149) 
Catheter  a  coude,  1 147 
Catheterism,  forcible,  1203 
Cauliflower  growth  of  rectum,  956 

of  uterus,  1285 
Caustics  (koio)  ;  fut. ,  icavacn,  I  bvarii),in  lupus,8  1 
in  ntevus,  71  ! 
Cautery,  actual,  in  acute  arthritis,  341,  351 
in  treatment  of  spinal  caries,  495 
hcemori'hage  from  aneurism,  132 
hismophilia,  83 
lupus,  8 
n»vus,  72 
piles,  985 
Cavernous  nfpvi,  69 
Cellular  exostosis,  312 
Celsus,  resection  of  bone,  369 
Central  malignant  disease  of  bone,  316 

necrosis,  288,  291 
Cerebellar  abscess,  treatment  of,  585 
Cerebral  artery.    Sec  Artery,  cerebral 
Cervical  spine,  disease  of,  498 

treatment,  499,  500 
Chancres  in  the  navel,  946 
Chancrous  induration,  diagnosis  from  car- 
cinoma, 1226 
Charcot,  compression  of   cord  in  spinal 

disease,  485 
Charcot's  disease  of  joints,  327,  328,  329, 

330-  359 

treatment,  361 
Chassaignac's  drainage-tubes,  758  I 

ecraseur,  691  j 

treatment  of  loose  cartilages,  367  j 
Chavasse,  malignant  tumour  of  tonsil,  707  ■ 
Cheadle,  causes  of  rickets,  302 
Cheek-compressor,  666 
Cheeks,  diseases  of,  6oi 

fissures  of,  66g 

nsevi  of,  77 

tumours  and  ulcei's  of,  601 
Cheever,  malignant  tumour  of  tonsil,  707 

osteoplastic  section  of  upper  jaw,  641  I 
Cheiloplasty  (x^iXos,  a  lip  ;  vKdaaa,  I  form  | 
or  shape),  669  j 
Cheselden,  statistics  of  lithotomy  in  children,  I 
1094  i 


Chest,  deformities  of,  in  rickety  subjects,  303 
inflammation  nf  contents  of,  after  liga- 
ture of  subclavian,  207 
tapping  the,  755 
Chew,  ligature  of  internal  iliac  artery,  236 
Cheyne,  Watson,  arthrectomy  of  ankle,  457 
on  the  production  of  strumous  diseases 
of  bones  by  inoculation  of  pure  culti- 
vations of  bacilli,  268 
treatment  of  gonorrhoea,  1 161,  1162 
tuberculous  disease  of  bone,  266,  267, 
414,  444,  456 
of  synovial  mem- 
brane, 345,  348, 
352 
of  wrist,  396 
Children,    congenital  malformations  in. 
See  Congenital  Malformations 
colotomy  in,  950 
fetid  nasal  dischai-ge  in,  589 
incontinence  of  urine  in,  1 125,  1 126 
irritable  bladder  in,  11 19 
lithotomy  and  lithotrity  in.    See  Boys,. 

Lithotomy,  and  Lithotrity 
malformations  of  anus  in,  948 
nervous  affections  of  larynx  in,  731 
Pott's  disease  of  spine  in,  482 
stone  in,  1037 
tracheotomj'  in,  750 
umbilical  hernia  in,  884 
vaginal  discharges  in,  1173,  1278 
outlet,  occlusion  of,  1275 
Chimney-sweepers'  cancer,  1229 
Chipault,  cases  of  laminectomy  for  relief  of 

paraplegia  in  spinal  caries,  497 
Chloroform  in  treatment  of  adenoid  vegeta- 
tions of  pharynx,  710 
in  empyema,  758 
tracheotomy,  745 
Cholecystectomy,  942 
Cholecystenterostomy,  943 
Cholecystotomy,  942 
Chondromata  of  bone,  313 
of  brea.st,'  785 
of  lower  jaw,  645 
Choparfs  amputation,  460,  461,  468 

operation  for  restoration  of  lip,  669 
Chordee  (xopS?),  a  string),  1 1 58 

treatment  of,  1166 
Cicatrices,  faulty,  654 

warty,  16 
Cicatricial  scirrhus  of  breast,  794 
Cini,selli,  eleotro-puncture  of  aneurism,  147,. 
148,  149 

digital  compression  in  axillary  aneurism, 
201 

Circulation,  impeded, cause  of  aneurism,  103 
Circumcision,  1220,  122 1 
Circumscribed  scirrhus,  793 

scleroderma,  16 
Cirsoid  {xtpa-os,  a  swelled  vein  :  tiSoj,  shape) 

dilatation  of  vessels,  67 
Civiale,  lithotrite,  1077 

lithotrity  perl'ornied  by,  1076 

medio-bilateral  lithotomy,  1075 

mode  of  seizing  srone,  1085 

return  of  calculus  after  lithotomy  and_ 
lithotrity,  1099 
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Civiale,  urethrotome,  1198 

Clark,  Sir  A.,  catheter  fever,  1003 

Clark,  Le  Gros,  operation  tor  urethroplasty, 

I2II 

Clavicle,  diseases  of,  378 

dysphagia  from  dislocation  of,  716 

excision  of,  378 
Claw-foot,  563 

treatment,  565 
Cleft  palate,  67  r 

operations  for,  on  liard  palate,  675 
on  soft  palate,  673 
Clergyman's  throat,  728 
Climate,  influence  of,  on  aneurism,  102 

influence  on  calculus,  1035 
Clitoris,  hypertrophy  of,  1276 

removal  of,  1276 
Cloacae  {doaea,  a  drain  or  sewer)  in  necrosed 

bone,  291 
Cloquet,  ivory  exostosis,  312 
Clot  in  aneurism,  107,  120 
Clover's  apparatus  lor  washing  out  bladder 

in  lithotrity,  1079 
Club-foot,  551 

acquired,  559 

congenital,  552 
•-'lull-hand,  535 

Clutton,  arthrectonij-  of  ankle,  457 
median  hare-lip,  664 
treatment   of  tuberculous   disease  of 
elbow  bj'  arthreetom}',  388 
Coagulation  in  piles.  980 
Cockle,  treatment  of  aneurism  of  the  aortic 
arch,  158 

Cohen,  Soils,  polypus  of  the  trachea,  738 
Cold,  application  of,  in  iuemophilia,  83 
Colectomy,  933 

Colles,  ligature  of  subclavian  artery,  195 
Colloid  (/crfAAa,  glue  or  gelatine  ;  elSos,  form) 
carcinoma  of  breast,  798 
cancer  of  rectum,  957 
Colon,  hernia  of,  822,  892,  893 

relations  of,  to  seat  of  obstruction,  892 
Colotomy  {kUXov,  the  colon  ;  Te/xva,  I  cut). 
See  Anus,  artificial 
in  cancer  of  rectum,  958 
in  malformations  of  anus  and  rectum, 
950 

(I'olumna  nasi,  restoration  of,  656 
in  Indian  operation,  659 

CoLrMNAIL  CARCINOJtA  of  boUC,  322 

of  breast,  799 
rectum,  956 
uterus.  1284 
Complete  ankylosis,  362 
fistula  in  ano,  971 
inguinal  hernia,  863 
Coiii'iiEs.siox  in  aneurism,  133 
by  linger,  143 
instruments,  134 
applicability  of,  140 
circumstances  influencing  success 

of,  136 
duration  of,  140 
effects  of,  139 
history  of,  134 
method  of,  136 
principle  of,  134 


COMFllESSlON — contiimed. 
of  abdominal  aorta,  221 
in  chronic  arthritis,  351 
axillary  aneurism,  201 
of  brachial  artery,  215 
on  brain,  182 
in  bronchocele,  616 
cancer  of  breast,  803 
carotid  aneurism,  171 
femoral  aneurism,  239 
hfemophilia,  83 
iliac  aneurism,  232 
inguhial  aneurism,  138,  224 
intraorbital  aneurism,  188 
popliteal  aneurism,  143 
subclavian  aneurism,  190 
tuberculous  joint  disease,  351 
varix  of  the  lymphatic  vessels,  43 
Compressor  for  aneurism,  application  of,  136. 
Concretions,  gouty,  in  external  ear,  577 

in  meatus  auditorius,  577 
Condylomata  {k6uIv\os,  a  swelling),  diagna^ 
sis  fro}n  piles,  9S1 
in  labia,  1274 
Congenital  absence  of  vaginal  canal,  1277 
amputation  of  fingers,  partial,  539 
club-foot,  552 
defect  of  diaphragm,  S91 
fissures  of  cheeks,  669 
fistuhe  in  neck,  609 
lieinia  of  cerebral  membranes,  570 
diaphragmatic,  89 1 
inguinal,  863,  868,  876 
ovarian,  1296 
hydrocele,  1239 

diagnosis,  1266 
hypertrophy  of  toes  and  foot,  566,  567- 

of  fingei'S,  538 
malformations  of  anus  and  rectum,  948 
of  bladder,  1 106 

fingers  and  hand,  538 
lips,  602 
cesophagus,  712 
penis,  1 2 16 
phimosis,  121S 
Congested  intestine  in  hernia,  832 
Congestive  stricture  of  urethra,  11 75 
Conjunctivitis,  gonorrhwal,  11 69 
Conservative  surgery.    Sec  Excision 
Constipation,  duration  of,  in  intestinal  ob^ 
struction,  910 
a  predisposing  cause  of  hernia,  826 
Contraction  of  arm,  533 

of  arteries  from  disease.  98 
of  fingers,  535 
fore-arm,  534 
knee-joint,  545 
lips,  congenital,  602 
muscles,  526 
spasmodic,  of  sphincter  ani,  969 
of  sterno-mastoid  muscle,  531 
toes,  565 

Cooper,  Sir  A.,  ligature  of  aorta,  233 

duration  of  life  in  scirrhus  of  the  breast^ 
797 

dysphagia  from  dislocated  clavicle,  7161 
ligature  of  external  iliac  artery,  226 
subclavian  artery.  204 
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Cooper,  Sir  A. — continued. 

sciatic  hernia,  891 

treatment  of  spina  bifida,  474 
Cooper,  Bransby,  lithotomy,  1070 

obturator  hernia,  890 

treatment  of  irreducible  hernia,  830  , 
Cooper  (of  San  Francisco),  ligature  of  in- 
nominate artery,  191,  193 
Copaiba  in  gonorrhcea,  1162  I 
Coppinger,  ligature  of  innominate  artery, 
192,  194 

Cord,  spermatic.    Sec  Spermatic  cord 
Corley,  wound  of  obturator  in  hernia  opera- 
tion, 883  I 
Cornil  and-Kanvier  on  acute  endarteritis,  87  ! 

on  duct-cancer,  799  | 
venous  thrombosis.  54  i 
Corns,  18 

black,  19 

suppurating,  19 

treatment,  18 
Cotes,  treatment  of  gonorrhcea,  1162 
C'oulson,  dilated  artery  doubled  upon  itself 
simulating  aneurism,  170  t 

lithotomy  at  various  ages,  1035,  107 1  I 

mortality  from  lithotomy,  1070  I 
Coupland,  cases  of  chronic  intestinal  ob-  1 
struction,  904  | 
Coutts  and  Garrod,  rheumatic  periostitis,  268 
Co.xalgia  {coxa,  the  liip  ;  &\yos,  pain),  409,  i 

412.    Sea  Hip  disease 
Cracked  nipple,  770 
Cracks  in  tongue,  684 
Cranial  bones,  syphilitic  necrosis  of,  297 

treatment,  297 
Craniectomy,  cases  of,  574,  575 
Craterifoi'm  ulcer,  10 

Cripps,  cases  of  recto-vesical  and  entero- 
vesical  fistulse,  965 
excision  of  portion  of  the  rectum,  959, 
960 

statistics  of  secondary  ha;morrhage  after  ' 

ligature,  245 
lupoid  ulceration  of  rectum,  952 
Crisp,  aneurism  with  regard  to  sex,  102,  169 
femoral  and  popliteal  aneurisms,  237, 

238 

mortality  in  ligature  of  larger  arteries 

for  aneurism,  125 
results  of  ligature  of  femoral,  243 
Croft,  results  of  excision  of  hip-joint,  438  [ 
Crosse,  influence  of  size  of  calculus  on  results  1 

of  lithotomy,  1069 
Croup-kettle,  R.  W.  Parker's,  751,  752 
Cubebs  in  gonorrhcea,  1 162 
Cuboid  bone,  excision  of,  467 
Cuneiform  bones,  excision  of,  468 
Cui'ling,  hydrocele  of  hernial  sac,  823 

spermatozoa  in  encysted  hydrocele,  1245  ' 
Curtis,   Farquhar,  cases  of  laparotomy  for  | 

acute  intestinal  obstruction,  918 
Curvature  of  spine,  angular,  476 

lateral,  519.    Sec  Spine 
Cusack,  puncture  of  subclavian  aneurism, 
205 

Cutaneous  eruptions  in  gonorrhcea,  1173 
nasvus,  71 

Cuticle  of  ear,  thickening  of,  577  \ 


Cuvillier,  ligature  of  carotid  and  subclavian 
artery,  195 

Cystic  ((fucTTtf,  a  cyst  or  bladder)  broncho- 
cele,  615 
carcinoma  of  breast,  803 
hygromata,  610 
kidney,  1018 
sarcoma,  786,  803 
of  testis,  1259 
Cystio  tu.moues  of  antrum,  629 
of  bone,  313 

breast,  779.    Sec  Breast 
cheeks,  60 1 
groin,  removal  of,  947 
kidney,  1018 
labia,  1274 
lips,  602,  603 
lower  jaw,  643 
mouth,  700 
muscles,  514 
neck,  610 
ovary,  1287 
parotid  gland,  607 
jienis,  1225 
testis,  1259 
tongue,  684,  685,  701 
Cystine,  calculi  of,  1030 
Cystitis  (ku(ttij,  the  bladder  ;  itis,  denoting 
inflammation),  nil.     Sec  Bladder, 
inflammation  of 
Cysto-adenoma  of  breast,  786,  788 

of  thyroid  gland,  619 
Cystocele  (Kiaris,  the  bladder  ;  ktiKt],  a  tu- 
mour), 824 
in  females,  1276 
Cystotomy  (kvo-tis,  the  bladder ;  rinvui,  I 
cut),  suprapubic,   1128,  1132,  1149, 
1 153 

Cystoscope,  use  of,  mo,  1128,  1135 
Cysts  in  bladder,  1129.    aS'cc  Bladder 

dentigerous,  643 

in  connexion  with  joints,  367 

of  larynx,  733 

of  lip,  603 

in  neck,  610,  611 

in  omentum,  856 

in  pancreas,  945 

in  tliyroid  body,  diagnosis  from  aneur- 
ism, 171 

in  tongue,  685 
Czermak,  the  laryngoscope  applied  by,  724 
Czerny,  ligature  of  the  aorta,  234 

malignant  tumour  of  tonsil,  708 

cesophagectomy,  723 


Dactylitis,  tuberculous,  402 
Dactylolysis,  539 

Davie,  excision  of  sternal  end  of  clavicle, 
379,  716 

Davies-CoUey,  excision  of  njevi,  72 
hallux  flexus,  566 

operation  for  cleft  of  hard  palate,  676 
removal  of  spinal  tumour,  500 
treatment  of  congenital  talipes  equino- 

varus,  558,  559 
Davy,  R.,  treatment  of  congenital  talipes 

e<[uino-varus,  558,  559 
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Deafness,  577 

from  intra-cranial  aneurism,  183 

nervous,  586 
Dean,  treatment  of  cerebellar  abscess,  585 
Deformities,  518 

of  arm  and  hand,  533 

of  face  and  neck,  529 

of  leg  and  foot,  541 

of  neck  and  limbs,  524 

of  spine.    Sec  Spine. 
Degeneration  of  arterial  tissue,  95 

a  cause  of  aneurism,  loi 
Delahaye,  mesial  fissure  of  upper  lip,  664 
Delens,  intraorbital  aneurism,  185 
Delore,  treatment  of  genu  valgum,  543 
Demme,  distal  ligature  of  carotid,  177 
De  Morgan,  drainage  in  empyema,  758 
Dennis,  ligature  of  internal  iliac  artery,  236 

statistics  of  suprapiibic  lithotomy,  1047 
Dental  and  dentigerous  cysts,  643 
Dentinal  tumours,  643 
Dentition  in  rickets,  303 
Depressed  nose,  operation  for,  661 
Derbyshire  neck,  614 
Dermoid  cysts  in  neck,  611 

in  floor  of  mouth,  700 
rectum,  951 
soft  palate,  703 
testicle,  1 261 
Deschamps,  distal  ligature  in  femoral  aneur- 
ism, 123 

Desormeaux,  granular  urethritis,  1160 
Detached  portions  of  body,  restoration  of, 
652 

Diabetes  rarely  associated   with  calculus, 
1098 

Diaphragmatic  hernia,  891 
Diathesis  (SiaSetris,  arrangement  or  disposi- 
tion), aneurismal,  109 

hccmorrhagic,  81 
Didot,  treatment  of  webbed  fingers,  540 
Dieulafoy,  tapping  the  pericardium,  763 
Diffused  aneurism,  106,  in,  247 

hydrocele  of  spermatic  cord,  1 245 
diagnosis  from  hernia,  866 

interstitial  nephritis,  994 

pelvic  cellulitis,  1068,  1069 

plilebitis,  58 
Digital  compression  in  aneurism,  143 

in  axillary  aneurism,  200,  201 

in  carotid  aneurism,  171 

in  intraorbital  aneurism,  188 

in  subclavian  aneurism,  190 
Dilatation  of  prostate  in  lithotomy,  1055 

of  urethra  for  calculus  in  female,  1 103 
in  stricture,  1182,  1188 
Dijihtheria,  739 

diagnosis  from  tonsillitis,  704 
Direct  inguinal  hernia,  863,  864 
Disarticulation  at  shoulder- joint  for  inflamed 
axillary  aneurism,  212 

for  subclavian  aneurism,  198 
Discliargc,  fetid,  from  nose,  588 
Discharges,  utero- vaginal,  1278 
Dislocation  of  clavicle,  dysphagia  from,  716 
Dissecting  aneurism,  95,  106,  107 
Distal  ligature  for  aneurism,  123 

for  carotid  aneurism,  177 
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for  innominate  aneurism,  164 
subclavian  aneurism,  197 
Dolbeau,  peruiseal  lithotrity,  1094 
Double  hare-lip,  663 

operation  for,  667 
liernia,  821 

inguinal,  865 
Drainage-tubes  in  empyema,  758 
Dropsy  of  antrum,  629 

diagnosis  from  tumours  of  jaw,  632 
ovarian,  treatment  of,  1287 
Dublin  surgeons,  compression  of  aneurism 

introduced  by,  134 
Duchenne,  hollow  claw-foot,  564 

rheumatic  paralysis,  35 
Duct-cancer  of  breast,  799 
j         treatment,  800 
I  Duct-cysts  of  breast,  780 
Dufour,  compression  of  artery  in  elephan- 
tiasis, 42 

Dulles,  statistics  of  suprapubic  lithotomy, 
1047 

I  Duncan,  electro-puncture  of  aneurism,  148, 
160 

Dupuj'tren,    accident    in   ligature  of  sub- 
clavian, 205 
bdatcral  lithotomy,  1075 
contraction  of  fingers,  535 — 537 
enterotome,  860 
ligature  of  axillary  artery,  198 
I  of  subclavian   for  innominate 

j  aneurism,  164 

I  Dui'a  mater,  fungus  of,  568 
'  Durante,  ligature  of  innominate  artery,  192 
[  Dutoit,  digital  pressure  in  aneurism,  201 
Dysphagia  (5us,  badly  ;  (payetv,  to  eat)  fi'om 
aortic  aneurism,  157 
from  carotid  aneurism,  716 
dislocated  clavicle,  716 
foreign  bodies  in  gullet,  716 
innominate  aneurism,  162,  716 
intrathoracic  aneurism,  157 
cedenia  of  the  larynx,  726 
causes  of,  715 
Dyspncea  (5us,  badly  :  irreoj,  I  breathe)  from 
aortic  aneurism,  155 
from  innominate  aneurism,  162 
intrathoracic  aneurism,  155 


E.\R,  bloody  tumours  of,  577 
boils,  577 
concretions  in,  577 
diseases  of,  external,  577 
middle,  578 

catarrh,  57S — 580 
eczema,  577 
exostoses,  578 
fibrous  tumours  of,  577 
gouty  concretions  in,  577 
hypertrophy  of,  577 
inflammation  of,  577 
malformations,  577 
method  of  examining,  575 
polypi  in,  585 

thickening  of  cuticle  of,  577 
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Ear-ache,  578 

Eoraseur    (French    ecra&cr,  to   crush),  re- 
moval of  tongue  b}',  691,  692 
galvanic,  removal  of  tongue  bv,  694, 
695 

Eczema  of  external  ear,  577 

of  nipple,  771,  801 
Elbow,  ankylosis  of,  389 

diseases  of,  387 

excision  of,  388 

tuherciilous  disease  of,  387 
Electricity  in  treatment  of  aneurism,  147 

in  treatment  of  intestinal  obstruction, 

913  .  . 

deformities,  526 
Electrolysis  in  stricture  of  urethra,  1189 

in  treatment  of  nsevns,  72 
Elephantiasis  Arabum,  40 

ligature  of  arteries  for,  42 
Elephantiasis  of  scrotum,  42 
Elongation  of  uvula,  703 
Embolic  arteritis,  86 
Embolism,  56 

of  arteries,  99,  116 
Empyema  (cV,  in  ;  -rrvov,  pus),  drainage  in, 
758 

Estlander's  operation,  761 
treatment  of,  757 
tuberculous,  346,  761 
Encephalocele  {eyKicpakof,  the  brain  ;  k7)At;, 

a  tumour),  570 
Encephaloid  (iyKi(pa\ov,  the  brain ;  elSuj, 
shape),  diagnosis  of,  from  aneurism, 
112 

of  breast,  798 

parotid  gland,  607 
rectum,  957 
Enchondroma  of  antrum,  630 

of  testicle,  1261 
Encysted  (iu,  in  ;  kv(ttls,  a  bladder  or  sac) 
abscess  of  breast,  776 
calculus,  1038,  1040,  1061,  1062,  1097 
hernia  of  tunica  vaginalis,  863,  870 
hydrocele,  1244,  1245 

diagnosis  from  hernia,  866 
tumours.    See  Cystic  tumours 
Endarteritis,  85 
acute,  87 
chronic,  88 — 93 

effects  of,  92 
proliferans,  93 
Endolaryngeal  forceps,  732,  733 
Endoscope,  use  of,  1160,  1162,  1213 
Enemata  in  hernia,  841 

in  intestinal  obstruction,  913 
Enterectomy,  933 

Enteritis,  acute,  after  reduction  of  hernia, 
851  , 

Enterocele    {tvTfpou,   intestine  ;    k^At),  a 

tumour),  822 
partial,  836 
Entero-e]nplocele  {evrepov,   intestine  :  M- 

■n\oou,  the  caul ;  kt]\ti],  a  tumour), 

822,  824 
Enteroliths,  898,  906 

Enterotome  {ivT^pov,   intestine  ;    rifivu),  I 

cut),  Dupuytren's,  860 
Enterotomy,  916 


Entero-vaginal  fistula,  964 
Entero-vesical  fistula,  965 
Ej)ididymis,  encysted  hydrocele  of,  1244 
diagnosis  from  ordinary  hydrocele  of 

the  tunica  vaginalis,  1245 
Epididymitis  (em,  on  ;  SiSu/^os,  a  testicle  ; 

itis,  denoting  inflammation),  1169, 

1234 

Epigastric  pulsation,  diagnosis  from  abdomi- 
nal aneurism,  221 

Epilepsy,  ligature  of  the  vertebral  as  a  means 
of  curing,  199 

Epileptiform  neuralgia,  27 

Epiphysitis,  acute,  338 

Epiplocele   (fTrtVAouc,    the   caul ;   K^Ar;,  a 

tumour),  822 
Epiploitis  {iiriirKoov,  til e  caul ;  itis,  denoting 

inflammation),  856 
Epispadias  (ctti,  over  ;  airdhwv,  an  eunuch), 

1106,  1218 
Epistaxis  (im,  on  ;  ina^a,  I  drop),  591 

treatment  of,  592 
Epithelioma  of  floor  of  mouth,  700 
of  gum,  624,  625 
hard  palate,  703 
larynx,  735 
lips,  603 
pharyi.'x,  712 
skin,  9 
diagnosis  froin  piles,  981 

from  rodent  ulcer,  12 
Epulis  (fVi,  on  ;  oIkov,  the  gum),  623,  624 
myeloid.  624 
fibrous,  623 

treatment,  624 
Erectile  tumours,  69 
of  bone,  323 

diagnosis  from  malignant  disease  of 
bone,  318 
of  lip,  602,  603 
Ergotin,  subcutaneous  injection  of,  in  aneur- 
ism, 149 
Eruptions,  gonorrhceal,  11 72 
Erysipelas,  diagnosis  of,  from  inflammation 

of  lymphatics,  39 
Erysipelatous  arteritis,  85 

pharyngitis,  710 
Esmarch's  bloodless  method,  popliteal  aneur- 
ism treated  by,  143,  248 
excision  of  the  ankle,  457 
operation  for  closure  of  the  jaws,  651 
results  of  removal  of  upper  jaw,  640 
in  treatment  of  circumscribed  abscess 
in  bone,  273 
Estlander's  operation  for  empyema,  76a 
Evans,  ligature  of  carotid  for  innominate 

aneurism,  164,  167 
Eve,  F.  S.,  origin  of  cj^sts  of  lower  jaw,  644 
Excision  (excido,  I  cut  out)  of  ankle,  457 
of  astragalus,  464 
result,  466 
breast,  807 

mortality  after,  811 
in  bronchocele,  616 — 6x8 
for  caries,  286 
of  clavicle,  378 
clitoris,  1276 
cuboid  bone,  467 
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of  cuneiform  bones,  468 
elbow,  388 
history,  388 
indications  for,  388 
operation,  390 
results,  394 
femur,  434 
fibula,  455 
fingers,  401 
foot,  bones  of,  466 
gall-bladder,  942 
Gasserian  ganglion,  32,  33 
hand,  bones  of,  400 
hip-joint,  434 

methods  of,  434 — 438 

results,  424  et  scq.,  438 
intestine,  portions  ot,  933 
joints,  369 

conditions  of  success,  372 

history  of,  369 

indications  for,  371 

instruments  for,  375 

operation  of,  376 

repair  after,  374 

secondary,  377 
kidney,  loii,  1020 
knee,  449 

operation,  449 

results  of,  453 

selection  of  cases,  453 
larynx,  736 

partial,  737 
liver,  941 

lower  jaw,  646 — 649 
for  necrosis,  626 
in  lupus,  8 

for  malignant  disease  of  bone,  322 
of  metacarpal  bone,  402 
metatarsal  bones,  468 
naevus,  71 
for  necrosis,  296 
of  olecranon,  396 

omentum  in  hernia,  856 
OS  calcis,  462 

operation,  462 
results,  463 

subperiosteal  operation,  462 
for  osteo-aneurism,  325 
of  parotid  gland,  609 
piles,  983,  985 
pylorus,  935,  936 
radius,  395 
rectum,  partial,  959 
sarcomata  of  breast,  793 
scaphoid  bone,  467 
scapula,  380 
entire,  380 
operation,  381 
jiartial,  380 
result,  382 
shoulder-joint,  383 
for  disease,  383 

injury.  387 
operation,  383 

results,  386,  387 
spleen,  943 

stricture  of  urethra,  1 196 


Excision — continued. 
of  tarsal  bones,  468 

history,  460 

indications,  461 
thyroid  body,  616 
tibia,  455 
toe,  great,  469 
tongue,  691 

accidents  after  operation,  698 

after-treatment,  697 

by  buccal  operation,  696 

comparison  of  methods  of  operat- 
ing, 698 

by  division  of  lower  jaw,  696 

entire,  691 

hajmorrhage  during,  697 

by  galvanic  ecraseur,  692,  693 

results,  699 

speech  alter,  700 

by  submental  operations,  694 
tonsils,  705,  706 
ulna,  395 

upper  jaw,  complete,  636 — 640 

partial,  635 

results,  640 
uterus,  1285 
wrist,  396 

Lister's  operation,  397 

results,  400 
Exfoliation  {cr,  out ;  folium,  a  leaf)  of  bone, 
290 

Exomphalos  (e'l,  out  of  ;  Oficf>a\6s,  the  navel), 
884 

Exophthalmic  goitre,  620 

Exostosis  (ef,  from  ;  da-rfoi',  a  bone),  312 

ivory,  312 

spongy,  312 

symptoms,  313 

treatment,  313 
Extension,  application  of,  in  treatment  of 

spinal  caries,  491,  497 
External  inguinal  hernia,  863 

piles,  974,  977 

urethrotomy,  1195 
Extirpation  of  kidney,  1020 

of  larynx,  736 
spleen,  943 
uterus,  1285 
Extracranial  aneurism,  179 
Extradural  abscess,  581 
Extrapelvic  sacro-iliac  abscess,  406 
Extra- vaginal  hajmatoeele,  1228 
Extravasation  of  urine,  1 204 
Extroversion  (cxtrorsum,  outwards  ;  Dcrto,  I 

turn)  of  bladder,  1 106 
Eye,  effect  of  intraorbital  aneurism  on,  187 

gonorrhneal  inflammation  of,  1 1 69 
Eyelids,  na;vi  of,  76 

plastic  surgery  of,  655,  656 


Face,  deformities  of,  529 
naevi  of,  76 

paralysis  of,  from  intracranial  aneurism, 
183 

plastic  surgery  of,  652 
Facets  of  calculi,  1032,  1033 
Facial  neuralgia,  27 
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Faecal  fistula;,  858,  859,  946 
accumulation,  905,  918 
diagnosis,  909 
Faeces  in  transverse  colon,  diagnosis  from 

aneurism,  221 
Faget,  excision  of  portion  of  the  rectum, 
959 

Fagge,  cases  of  intestinal  obstruction,  904 
False  sacculated  aneurism,  105,  106 
membranes  covering  calculi,  1062 
passages  in  urethra,  1 187 
Fascia,  plantar,  contraction  of,  565 
propria  of  femoral  hernia,  878 

of  inguinal  hernia,  863,  875 
recto-vesical,  importance  of  in  litho- 
tomy, 1054 
Fasciculation  of  blailder,  992,  1061 
Fatty  degeneration  of  arteries,  95 

of  muscles,  513 
Fatty  tumours,  in  crural  canal,  diagnosis 
from  femoral  hernia,  880 
in  groin,  diagnosis  from  abscess,  490 
mouth,  701 
neck,  611,  612 
of  spermatic  cord,  diagnosis  from  her- 
nia, 867 
tongue,  685 
Fayrer,    pathology  of  osteomyelitis,  274, 
275,  276 

Fearn,  ligature  of  carotid  and  subclavian, 
166 

Female  catheter,  1273 
Females,  calculus  in,  1102 

diseases  of  generative  organs  of,  1272 

gonorrhoea  in,  1 172 

hernia  in,  S25 
femoral,  880 
inguinal,  871 

irritability  of  bladder  in,  1120 

lithotomy  in,  1 104 

lithotrity  in,  1 103 

stricture  of  urethra  in,  121 1 
Femoral  artery.    Sec  Artery,  femoral 

hernia,  877.    See  Hernia 
Femur,  division  of  neck  of,  for  ankylosis, 
440 

excision  of  head  of,  434 
method  of,  434 
results,  438 
tuberculous  disease  of  neck  of,  443 
Fenwick,  Hurry,  villous  tumour  of  bladder, 
1130,  1131 
results  of  operations  for  removal  of 
tumours  of  bladder,  1 135 
Fergusson,  Sir  W.,  amputation  at  shoulder- 
joint  for  subclavian  aneurism,  198 
excision  of  head  of  femur,  371 

of  scapula,  379 
gag  for  operations  on  tongue,  690 
ligature  of  carotid  for  innominate  aneur- 
ism, 164 
manipulation  in  aneurism,  146 

in  subclavian  aneurism,  190 
manner  of  holding  knife  in  lithotomy, 
IOS3 

operation  for  double  hare-lip,  668 
partial  excision  of  upper  jaw,  635 
staphylorrhaphy,  674 


Fergusson — continued. 

treatment  of  projecting  intermaxillary 

bone,  668 
uranoplasty,  676 
Fever,  urethral  or  ursemic,  1003 
Fibrine,  deposit  of,  in  aneurism,  107 

in  arteries,  86 
Fibro-angioma,  596 
Fibro-cellular  tumours  of  labia,  1274 
Fibro-cystic  tumour  of  muscle,  514 
Fibroid  tumours  in  prostate  impeding  litho- 
tomy, 1062 
in  uterus,  1278,  1284 
Fibro-adenomata  of  breast,  785,  787 
diagnosis  from  scirrhus,  790 
treatment,  791 
Fibroma  of  antrum,  630 
axill;i,  814 
bladder,  11 30 
bone,  313 
breast,  784 
larynx,  732 
lower  jaw,  645 
mamma,  784 
parotid  gland,  607 
rectum,  963 
skin,  16 
testicle,  1261 
upper  jaw,  630 
molluscum,  568 
Fibro-myomata  of  uterus,  1278,  1279,  1283 
FiVjrous  ankylosis,  340,  362 
of  hip-joint,  439 
bronchocele,  61 5 
stricture  of  cesophagus,  7 1 7 
treatment,  719 
of  rectum,  953 
FiBKOtls  TUMOUR  of  axilla,  814 
ear,  577 
lower  jaw,  642 
penis,  1225 
tongue,  685 
Fibula,  excision  of,  455 
Filiform  bougie,  1183 
Filkin,  excision  of  knee-joint,  371 
Fingers,  congenital  deformities  of,  538 — 541 
contractions  of,  535 
treatment,  536 
excision  of,  401 
supernumerary,  538 
webbed,  539 
Fischer,  statistics  of  flexion  in  aneurism, 
146 

cases  of  gluteal  and  sciatic  aneurism, 
235 

Fissure  of  anus,  966 
cheeks,  669 

lip,  603,  662.    See  Hare-lip 
nose,  587 
palate,  672,  675 
tongue,  684 
Fistula  (Lat.  a  pipe),  in  ano,  970 

complete,  971 

incomplete  or  blind,  971 

operation  for,  972 

treatment  of,  972 
biliary,  947 
eutero-vaginal,  964 
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eiitei'o-vesical,  965 

facal,  858,  859,  946 

penile,  1209 

peiiiifeal,  1209 

rectal,  963 

recto-vaginal,  964 

complicated  with  a  lacerated  peri- 
neum, 965 

recto-vesical,  963 

salivary,  601 

scrotal,  1209 

umbilical,  946 

urethro-vaginal,  1181,  1212 

urinary,  947,  1208,  1212 

vesico- vaginal,  1212 
Fistulaj  of  nasal  bones,  661 

of  neck,  609 
Flat-foot,  561 
Fleshy  piles,  978 

polypus,  594 
Fleury,  treatment  of  aneurism  by  flexion,  145 
Flexion  in  aneurism,  145 

in  popliteal  aneurism,  239 
Fluhrer,  ligatnre  of  common  iliac,  231 
Fluid  accumulation  in  antrum,  diagnosis  of, 
632 

Follicular  hypertrophy,  709 

pharyngitis,  708 
Fontanelle,  nsevus  of,  76 
Foot,  congenital  hypertrophy  of,  566,  567 

conservative  surger}^  of,  460 

deformities  of,  541 

excision  of  bones  of,  460 

ganglionic  tumours  of,  512 

osteoplastic  resection  of,  466 

perforating  ulcer  of,  19  {see  472) 

synovial  membranes  of,  459 
FoRCEi'S,  cutting,  295 

endolaryngeal,  732,  733 

gouge,  295 

lithotomy,  1048,  1049 

manipulation  of,  1055 
sequestrum,  295 
urethral,  1292 
F'orciblo  catheterism,  1203 

expansion  or  rupture  of  stricture 
by,  1 191 
FOKEARM,  aneurism  in,  215 

contraction  of  muscles  of,  534 
deformities  of,  533 
excision  of  bones  of,  395 
ligature  of  arteries  of,  215 
paralysis  of  muscles  of,  535 
Foreign  bodies  in  bladder,  calculi  formed 
ou,  1103 
in  gullet,  dys])hagia  from,  716 
hernial  sac,  824 
small  intestine,  898,  916 
Forster,    Cooper,    digital    compression  in 

axillary  aneurism,  201 
Fort,  electrolysis  in  cure  of  stricture.  1 189 
Foulis,  artihcial  larynx,  736 

malignant  tumour  of  tonsil,  708 
Fox,  Wilson,  tuberculous  arthritis  of  hiji  in 

children,  413 
Fracture  of  calculus,  1033 

difficulty  in  lithotomy  from,  1063 


Fracture  of  neck  of  femur,  diagnosis  from 

rheumatic  arthritis,  358 
Fragilitas  ossium   {Lat.    a  brittleness  of 

bones),  306 
F'ranco,  Pierre,  suprapubic  lithotomy,  1043 
Frankel's  nasal  speculum,  587 
Franks,  Kendal,  cases  of  colectomy,  933, 

934 

cases  of  resophageal  stricture,  720 
mortality  in  methods  of  treating  gan  - 
grenous  intestine,  854,  855 
Fraser,  Dr.,  galvano-puncture  in  aneurism, 
148 

Freyer,  perinaeal  lithotomy  in  boys,  107 1 
Friction  in  the  treatment  of  deformity, 
527 

Frontal  sinuses,  diseases  of,  601 
Froricp,  aijsence  of  right  breast,  765 
Fungus  (Lat.  a  mushroom)  of  dura  mater, 
568 
of  skull,  569 
Funicular  hernia,  S64 

Furner,  aneurism  of  both  axillary  arteries, 
199,  210 

Fusiform  (fasus,  a  spindle  ;  forma,  shape) 
aneurism,  103 


Gag,  Fergusson's,  690 

Langenbeck's,  691 

Smith's,  673 
Galactocele,  769,  779 

Galactorrhiea  (7aAa,  gen.  7aAaK;Tos,  milk  ; 

peoi,  I  How),  769 
Gall-bladder,  operations  on  the,  941,  942 
Gall-stones  in  small  intestine,  898,  916 

diagnosis,  908 — 911 
Galvanic  cavitery  in  chronic  superlicial  glos- 
sitis, 682 
in  nnevus,  72 
Galvanic  ecraseur,  removal  of  polypi  by,  596 
of  tongue  by,  692, 
693 

Galvano-puncture  in  aneurism,  147 
in  aortic  aneurism,  160 
in  intraorbital  aneurism,  188 
in  intrathoracic  aneurism,  160 
in  subclavian  aneurism,  190 
in  naivi,  72 
Gamgee,  treatment  of  aneurism  by  injection 

'  of  fibrin-ferment,  149 
Ganglion  (ydy-YXiou,  a  knot),  5 12 
in  foot,  512 
hand,  513 
Gangolphe,  hydatids  in  bone,  314 
Gangrene  (7077paii'ci,  from  -ypdai,  I  corrode) 
from  arterial  olistruction,  100 
of  arm,  after  ligature  of  arteries,  211 
intestine  in  hernia,  833,  853 
management  of,  853 
after  ligature,  132 

of  external  iliac,  229 
of  femoral  artery,  246,  250 
of  subclavian  artery,  211 
treatment,  133 
of  penis,  1223 

from  pressure  of  aneurism,  109 
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Garre,  experiment  with  cultivation  of  sta- 
phylococcus from  necrosed  bone,  278 

Garrod,  Sir  A.,  rheumatoid  arthritis,  354, 
.356 

Gasserian  ganglion,  excision  of,  32 
Gastric  ulcer,  perforation  of,  934 
Gastro-enterostoniy,  936 

Gastrostomy  (yaa-jrip,  the  stomach  ;  rrrSfxa, 
a  mouth),  720,  721 
statistics  of,  722 
Gay,  incision  in  suppurating  joints,  342 
Gelatinous  polypus,  594 
Gendrin,  intraorbital  aneurism,  186 
Generative  organs,  female,  diseases  of,  1272 
Genito-urinary  organs,  diseases  of,  991 
Gensoul,  excision  of  upper  jaw,  636 
Genu  recurvatnm,  545 

valgum  {Lat.  bowed  knee),  541 

apparatus  for,  542 
varum  or  extrorsum,  545 
Geographical  distribution  of  aneurism,  102 

of  calculus,  103s 
Gilford,  cases  of  laparotomy  for  perforated 

gastric  ulcer,  935 
Gioppi,  cure  of  intraorbital  aneurism  by 

digital  compression,  187,  188 
Gland,  mammary.    Sec  Breast 
parotid.    See  Parotid 
thyroid.    See  Tliyroid  gland 
Glands,  effect  of  pres.sure  of  aneurism  on, 
109 

lynipiiatic.    See  Lymphatij  glands 
tumours  of,  diagnosis  from  aneurism, 
113,  170 
Glandular  growths  in  neck,  611 
carcinoma  of  bone,  322 
breast,  798 
uterus,  1284 
cysts  in  breast,  780 
Glaus  penis.    See  Penis 

calculi  between   glans  and  prepuce, 
1219 

chancrous  induration  of,  1226 

herpes  of,  1223 
Glazed  red  tongue,  681 
Gleet,  1 1 59  (sec  1213) 

treatment  of,  1 164 
Globular  piles,  978 

Glossitis  (-yK&aaa,  the  tongue  ;  itis,  denoting 
Inflammation),  679 
chronic  supierticial,  679 
cases  of,  681 
treatment,  682 
Glottiscope  (7A£ttis,  the  glottis  ;  ffKonea,  I 

view),  723 
Gluteal  artery,  aneurism  of,  235 

injection  of  perchloride  of  iron  in,  149 
Gmelin,  degenerative  changes  iu  arteries, 
92 

Godlee,  case  of  obttirator  hernia,  890 
complete  suppression  of  urine,  1012 
excision  of  parotid  gland,  609 
ligature  of  subclavian  artery,  206 
removal  of  dermoid  cyst  in  neck,  611 
tapping  pulmonary  cavities,  762 — 3 
treatment  for  muscular  tic,  33 
tropical  abscess  of  liver,  938 
tuberculous  mastitis,  778 


Goitre.    See  Bronchocele 
exophthalmic,  620 
parenchymatous,  614 
Golding-BirJ,   aneurism   of  deep  femoral 
artery,  237 
jejunostomy,  937 
malignant  tumour  of  tonsil,  707 
Gonococcus  the  probable  virus  of  gonorrhoea, 
1157 

GoNOPatHCEA (701'os,  semen  ;  peoi,  I  flow),  1 157 
cause  and  character  of.  1 1 57,  1158 
chordee  in,  1 158 
complications  of,  1 166,  1 167 
cubebs  and  copaiba  in,  1162 
cystitis  in,  11 66 
in  females,  1 1 72 

treatment  of,  1 173 
haemorrhage  from  urethra  in,  1 167 
incubative  stage,  1 1 58 
inflammation  of  h'uipliatics  in,  1 166 
injections  in,  1 163 
irritable  bladder  in,  1166 
prostatitis  in,  1 166 

pyelitis  and  nephritis  rare  complica- 
tions of,  1 167 

retention  of  urine  in,  1 167 

secjueuces  of,  1 168 

stages  of,  1 1 58 

symptoms  of,  1 1 58 

treatment  of,  1 161 

urethral  abscess  in,  1168 
GoNOEKiiosAL  conjunctivitis,  1169 
treatment,  11 70 

cutaneotis  eruptions,  1173 

epididymitis,  1169  {see  1234) 

induration  of  penis,  1 168 

inflammation  of  eyes,  1 169 
of  nose,  1 1 70 
of  rectum,  952 
of  vesicuhe,  11 69 

proctitis,  952 

pyaemia,  1171 

rheumatism,  1171 

sclerotitis,  1 1 70 

stricture,  1168 

warts,  1 1 68 
Gore,  ligature  of  innominate  artery,  191 
Gosselin,  encysted  hydrocele,  1244 

results  of  epididymitis,  1235 
Gouge-forceps,  295 

Gould,  Pearce,  arteritis  obliterans,  94 

cyst  of  pancreas,  945 

Esmarch's  bandage    in   treatment  of 
aneurisms,  143,  144 

jejunostomy,  937 
Gout,  irritable  bladder  in,  1 118 
Gouty  concretions  in  ear,  577 

kidney,  92 

phlebitis,  60 
Gowan's  osteotome,  436 
Gowors,  W.  K.,  meningeal  tumours,  501 

pathology  of  intracranial  aneurism,  181 
Griife,  ligature  of  innominate  artery,  190 
Granular  degeneration  of  arteries,  95 

pharyngitis,  708 

urethritis,  1 160,  1 164 
Granville,  treatment  of  neurrdgia,  26 
Gravel,  1006,  1025 


INDEX. 


1319 


Oreatrex,  digital  compression  in  aneurism, 
143 

Green,  lithotomy,  1070 

Groin,  abscess  in,  causes  of,  488 

diagnosis  of.    Bca  Abscess 
diseases    in,   diagnosis  from  femoral 

liernia,  880 
inflammation  of  glands  of,  in  infants, 

diagnosis  from  liip  disease,  423 
Ijulsating  sarcoma  in,  diagnosis  from 

aneurism,  223 
tumours  in,  diagnosis  of,  947 
treatment,  947 
Gross,  cases  of  operation  for  o-sopliageal 
stricture,  720 
duration  of  life  in  cancer  of  the  breast, 
806 

influence  of  age  in  cancer  of  the  breast, 
800 

ligature  of  subclavian  for  axillary  aneur- 
ism, 209,  210 
pulsating  tumours  of  bone,  323 
removal  of  the  whole  scapula,  380 
sarcoma  of  bone,  315 
statistics  of  gastrostomy.  722 

of  oesophagostomy,  723 
of  sai'coma  of  breast,  792  {see 
794) 

Growths.    Sec  Tumours 

Guggenbiihl,  cure  of  bronchocele,  615 

Gull,  Sir  \V.,  arterio-capillaiy  fibrosis,  91 
cretinoid  condition  of  thyroid  body,  617 
intracranial  aneurism,  181,  184 

Gullet.    See  (Esophagus  and  Pharynx 

Gulliver,  nature  of  atheroma,  90 

Gumboil,  622 

Gum-elastic  tube  in  lithotomy,  1057 

Gumma,  syphilitic,  in  mamma,  778 
testis,  1257 
tongue,  684 

Gummata  in  muscles,  514 
of  spine,  500,  501 

Gums,  diseases  of,  622 

Gustatory  nerve,  division  of,  in  cancer  of 

tongue,  688 
Guthrie,  intraorbital  aneurism,  186 
Guyon,  injector,  1165 

perchloride  of  mercury  in  tuberculous 
disease  of  bladder,  1128 


Habehern,  cases  of  tuberculous  disease  of 
hip,  414 

Hadden,  W.  B.,  arteritis  obliterans,  94 
Hadwen,  wound  of  tlie  femoral  vein,  244 
H^EMATOCELE  (ofiuc,  blood  ;  rfrjA??,  a  tumour), 
1246 
blood  in,  1247 

diagnosis  of,  868,  1247,  1266 

of  neck,  611 

of  spermatic  cord,  1248 

diagnosis  of,  867,  1248 
spontaneous  and  traumatic,  1246 
of  tunica  vaginalis,  1246 

treatment,  1247 
Ha^matoma  (aiMa,  blood)  of  labium,  1274 
of  scrotum,  1228 
sterno-mastoid,  612 


Hiematnria  (af^a,  blood  ;  ovpov,  urine),  1135 
a  symptom  of  tuberculous  disease  of 

bladder,  11 27 
treatment  of,  1 136 
Haimophilia  {aXfia,  blood  ;  ^i\io>,  I  am  wont 
to  do),  81 

HiEMOERllAGE  (oXfia,  blood  ;  p-nyvv/j-i,  I  break 
forth),  from  bladder,  1136 
in  abdominal  operations,  819 
catbeterism,  1 187 
cirsoid  aneurism,  68 
excision  of  tongue,  697 
"from  kidneys,  1 135 
in  lateral  lithotomy,  1064 
arterial,  1064 
secondary,  1067 
venous,  1065 
in  median  lithotomy,  1073 
nasal.    See  Epistaxis> 
from  piles,  979 

diagnosis  of,  981 
from  prostate,  1 136 
umbilicus,  946 
secondary,  after  ligature  for  aneurism, 
131,  229 
of  external  iliac,  229 
subclavian,  210 
superficial  femoral,  244 
gangrene  from,  133 
after  lithotomy,  1067 
lithotrity,  1089 
excision  of  tongue,  698 
from  suppurating  aneurism,  130 
treatment  by  pressure,  245 
in  tracheotomy,  746 
from  urethra,  1 136 

in  gonorrhcea,  1 167 
from  varicose  veins,  63 
Hsemorrhagic  diathesis,  81 
pathology,  82 
treatment,  83 
Hajmorrhoidal  ulcer,  952 
Hsemorrhoids  {alua,  blood  ;  pew,  I  flow),  974 
Sec  Piles 

Haem.stadt,  lateral  lithotomy  and  sterility, 
109s 

Hahn,  extirpation  of  larynx,  735,  736 

nephrorrhaphy,  1014 
Hain.sby's  cheek-compres.-ior,  666 
Hall,  ligature  of  innominate  artery,  191 
Hallux  tlexus,  566 
valgus,  509 
Ham,  enlargement  of  bursa;  in,  509 
Hamilton,  treatment  of  caries,  286 
Hammer  finger,  537 
Hammer  toe,  565 

Hamstring  tendons,  contraction  and  division 
of,  548 

Hancock,  muscular  structure   of  urethra, 
1173 

statistics  of  excision  of  astragalus,  466 
Hand,  aneurism  of  vessel  of,  215 
bifurcation  of,  538 
clubbed,  535 
deformities  of,  533 
congenital,  538 

from  muscular  contraction,  533 
excision  of  bones  of,  400 
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Hand — continued. 
ganglion  of,  513 

gangrene  of,  after  ligature  of  subcliivian, 
211 

rheumatoid  arthritis  of,  535 
Hare-lip,  602,  662 

age  for  operation  in,  664 
double,  663 

operation  for,  667 
median,  663 
simple  suture  in,  665 
single,  663 

operation  for,  665 
Harrison,  Reginald,  operative  treatment  of 
enlarged  prostate,  1152 
perinseal  lithotrity,  1094 
Hart,  E. ,  case  of  congenital  absence  of  penis, 
1216 

flexion  treatment  of  aneurism,  145 
Haslam,  malignant  tumour  of  tonsil,  707 
Hayden,  ligature  of  subclavian  artery,  195 
Head,  diseases  of,  570 

tapping  the,  571 
Hearing  affected  by  intracranial  aneurism, 
183 

Heart,  inlluence  of  action  of,  on  production 
of  aneurism,  102 
displaced  or  enlarged,  epigastric  pulsa- 
tion from,  221 
Heath,  C,  acupuncture  in  subclavian  aneur- 
ism. 151 
adenoma  of  soft  palate,  703 
amputation  at  shoulder-joint  for  sub- 
clavian aneurism,  199 
belladonna  in  lympliangitis,  39 
dental  cysts  in  jaws,  643 
excision  of  upper  jaw,  640 

tongue  for  cancer,  699  {sec 
694) 

ligature  of  femoral  artery,  130 

of  carotid  and  subclavian,  158 

of  common  carotid,  178 

of  left  carotid,  158 
operation  for  closure  of  the  jaws,  651 

prolapsus  of  tongue,  678 
removal  of  cancer  of  lip,  605 

of  shaft  of  tibia  in  acute  necrosis,  280 
lateral  lithotomy  in  boys,  1059 
treatment  of  aneurism  of  the  aortic 
arch,  158 
Hernia  {eppos,  a  branch),  816 
causes  of,  825,  826 
complete,  826 

conditions  presented  by,  826 
congenital,  825,  826 

treatment  of,  876 
contents  of,  822 
double,  821 

diagnosis  from  strangulated  hernia, 
838 

enemata  in,  841 
funicular,  864 
incarcerated,  830 
incomplete,  826,  865 
infantile,  863,  870 
influence  of  age  on,  825 

of  occupation,  826 

of  sex,  825 


UN  I A — cunt  inued. 
internal,  diagnosis,  894 
intestinal,  824 
irreducible,  826,  829 
causes  of,  829 
diagnosis,  1266 

from  strangulated  hernia,  837 
inflamed,  830 
symptoms,  829 
treatment,  830 
omental,  824 

strangulated,  837 
operation,  846 

accidents  attending,  850 
after  treatment,  849 
artificial  anus  after,  858 
division  of  stricture,  847 
exposure  of  sac,  846 
faecal  fistula  after,  858,  859 
management  of  adhesions,  855 
of  congested  intestine,  852 
of  constricted  intestine,  852 
of  gangrenous  intestine,  853 
of  omentum,  856 
opening  sac,  847 
peritonitis  after,  850 
reduction  of  intestine  and  omentum, 
848 

sloughing  of  sac,  857 

treatment  of  the  sac,  848 
of  the  wound,  849 

wounds  of  arteries,  857 
of  intestine,  857 
radical  cure  of,  826 
reducible,  826 

diagnosis,  1265 

treatment  of,  827 
sac  of,  821 

adhesions  of,  822 

ascitic  fluid  in,  823 

contents  of,  822 

double,  821 

Hnid  in,  changed,  833 

foreign  bodies  in,  824 

hydrocele  of,  823 

suppuration  in,  834 
signs  of,  824 
strangulated,  826,  831 

aspiration  in,  861 

constitutional  symptoms  of,  835 

diagnosis  of,  837 

gangrene  in,  833 

inflammation  of  gut  after  relief  of, 
834 

local  effects  of,  832 
local  signs  of,  835 
mechanism  of,  831 
omental,  837 

operation  for,  845.    Sec  above. 

mortality  after,  850 
reduction  of,  838 

in  mass,  842 

persistence  of  symptoms  after, 
841 

treatment,  843 
seat  of  stricture  in,  832 
symptoms  of,  835 

modifications  of,  836 
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He  UNI  A — continued. 

strangulated,  taxis  in,  838 

treatiiK^nt  of,  838 
structure  of,  821 
truss  for,  827 
Hernia,  Special  Foums  of,  863 
of  bladder,  824 

cerebral  membranes,  congenital,  570 
caecal,  824 
of  colon,  822,  893 
diaphragmatic,  S91 
femora],  877 

contents  of,  879 
diagnosis  of,  879 

from  abscess,  490,  880 
fascia  ])ropria  of,  878 
operation  for,  88: ,  882 

li»,niorrliage  in,  882 
radical  cure  of,  881 

lesults  of  operation,  882 
relations  of,  87S 
signs  of,  879 
strangulated,  882 

operation  for,  882 
treatment  of,  88 1 
inguinal,  S63 

conqilete,  863 
congenital,  S63,  868,  876 

in  female,  871 
diagnosis  of,  866,  1248 
direct,  863,  S64 

coverings  of,  864 
relations  of,  865 
symptoms  of,  866 
double,  865 
encysted,  863 
external,  863 
fascia  pro|)ria  of,  863 
incomplete,  863,  865 

symptoms,  865 
infantile,  863,  870 
interstitial,  870 
large  intestine  in,  822 
oblique,  863 

coverings  of,  863 
relations  of,  864 
symptoms  of,  865 
operation  for  strangulated,  875 
radical  cure  of,  871 
operation  for,  872 
results,  875 
seat  of  stricture  in,  876 
signs  of,  S65 

treatment  of,  871  {sec  828) 
varieties  of,  863 

Wood's    subcutaneous  operation, 
871,  872 
internal,  896 
lumbar,  888 
obturator.  888 

tre.itment,  889 
of  ovary,  1 296 
pelvic,  "888 
perinieal,  890 
pudendal,  8gi 
sciatic,  89 1 
scrotal,  863 

diagnosis  of,  1265 


HiiiiNiA,  Speciai,  Forms  of — continued. 
testis,  1252 

of  tunica  vaginalis,  868 
encysted,  870 
signs  and  diagnosis,  868 
umbilical,  884 

operation  for,  885 
radical  cure  of,  8S7 
strangulated,  885 
vaginal,  891 
ventral,  887 
Herniotomy,  845 
Herpes  of  penis,  1223 
Hey's  ligament,  883 

High,  operation  of  lithotomy,  1042,  IC43 
Hill,  Berkeley,  axillary  aneurism,  130 

dilatation  of  strictural  nrethra,  1191,, 
1 192 

ligature  of  subclavian,  failure  to  curt? 

disease,  211 
treatment  of  gleet,  1165 

of  gonorrhcea,  11 63 
of   tuberculous    disease  of 
bladder,  II 28 
urethrotome,  1193 
Hilton,  division  of  lingual  nerve,  688 
HiP-JOiNT,  ankylosis  of,  362,  439,  440 
operation  for,  440 
chronic  rheumatoid  arthritis  of,  357 

diagnosis  of,  358 
excision  of,  434 
neuralgia  of,  368 

diagnosis  from  sacro-iliac  disease, 
407 

shape  altered  in  sacro-iliac  disease,  405 

HiP-JOINT,  DISEASE  OF,  409,  443 

acute,  diagnosis  from  perityphlitis,  423 
arthritic,  410 

result,  41 1 

symptoms,  410 

treatment,  412  [sec  340,  426) 
attitude  in,  415 
cross-legged  deformity,  442 
diagnosis  of,  423 

from  caries  of  spine,  488 
rheumatism,  423 
sacro-iliac  disease,  407 
dislocation  in,  411,  419 
forms  of,  409 
pain  in,  415 

suppuration  in,  412,  434.     Sec  Abspess 
synovitis  of,  410 
tuberculous  disease  of,  412 

amputation  in,  433 

ankylosis  in,  420 

diagnosis,  423 

dislocation  in,  419 

limitation  of  movement  in,  418 

pathology  of,  413 

prognosis,  424 

sinuses  in,  419 

suppuration  in,  418 

symptoms,  415 — 420 

treatment,  426—431 
Thomas's  apparatus  fur,  428,  429 
treatment  of,  426 
Hippocrates,  resection  of  bones  mentioned 

ijy>  369 
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Histrionic  spasm,  33 

Hobart,  ligature  of  carotid  and  subclavian 

arteries,  195 
Hodges,  statistics  of  excision  of  shoulder, 

386,  387 

Hodgson,  duration  of  aneurisms,  1 10 
Hofi'aeher,  re-union  of  separated  parts,  652 
Holden,  amputation  at  shoulder-joint  for 

subclavian  aneurism,  199 
Hollow  claw-foot,  563 
Holmes,  statistics  of  carotid  aneurism,  169 
of  compression  treatment 
of  aneurism,  142,  172, 
20 1 

of    ligature    of  femoral 
artery,  243 
Holt's  treatment  of  stricture,  1 191 
Homans,  malignant  tumour  of  tonsil,  707 
Horny  excrescence  on  glans  penis,  1224 
Horsley,  Victor,  cases  of  removal  of  portions 
of  the  brain  substance,  573 
division  of  nerves  in  neuralgia,  30 — 33 
excision  of  popliteal  aneurism,  130 
removal  of  tumour  within  spinal  canal, 
501 

removal  of  thyroid  gland  in  monkeys, 
617 

Housemaid's  knee,  503,  504,  505 
true,  506 

Howse,  H.  G.,  ossification  of  arteries,  97 
incision  in  gastrostomy,  721 
results  of  excision  of  knee,  453,  454 
Howship's  lacunae,  259,  261,  310 
Hueter,  excision  of  el  bo \v -joint,  392 
Hulke,  treatment  of  aneurism  by  mechanical 

means.  150 
Humerus,  disarticulation  of,  for  axillary 
aneurism,  212 
subclavian  aneurism,  198 
excision  of  head  of,  383 

results,  386 
tumours   of  head   of,  diagnosis  from 
aneurism,  200 
Humphry,  lil)ro-sarcoma  of  bladder,  1 132 
loose  cartilages  in  joints,  365 
shortness  of  bones  in  rickety  subjects, 
303 

Huntei',  operation  for  ligature,  119 — 122 
Hunter's  canal,  246 

Hutchinson,  abdominal  taxis,  913,  914 
crateriform  ulcer,  10 
ligature  of  cai  otid  for  innomi- 
nate aneurism,  164 
results  of  ligature  of  femoral, 
243 

results  of  removal  of  upper 
jaw,  640 

treatment  of  aneurism  by  com- 
pression, 140,  141 

treatment  of  enlarged  prostate, 
1 147 

Hutin,  ligature  of  innominate  artery,  191 
Hydatids  in  bone,  314 
breast,  782 

groin,    diagnosis  from  abscess, 

490 
kidney,  1018 
liver,  939 


j  Hydatids — continued. 

in  lung,  763 
muscles,  514 
neck,  611 
tongue,  685 
Hydarthrosis  (uhup,  water  ;  ap6pov,  a  joint), 
328 

treatment  of,  330 
Hydrocele  (uScop,  water  ;  K^^K■r),  a  tumour), 
1237 

acupuncture  in,  1244 
acute,  1234 
encysted,  1244 

diagnosis  from  hernia,  866 
treatment  of,  1245 
of  breast,  782 
j  hernial  sac,  823 

neck,  507,  6 10 
spermatic  cord,  1245 

diagnosis  from  hernia,  866 
diti'iised,  1246 

diagnosis  of,  1266 
of  tunica  vaginalis,  1238 

antiseptic  treatment  of,  1243 
complicating  hernia,  867 
congenital,  1239 
coverings  of,  1 240 
diagnosis  of,  1266 

from  cystic  sarcoma,  1 26 1 
encysted  hydrocele,  1245 
hernia,  867 
excision,  1244 
injections  in,  1242,  1243 
symptoms  of,  1238 
tapping  in,  1240,  1241 
treatment  of,  1240 
Hydrocephalus  (uSaip,  water  ;  K((pa\r),  the 

head),  tap^jing  head  in,  571 
Hydronephrosis,  1006,  1014,  1017 

nej)hrectomy  for,  102 1 
Hydrops  pericardii  {Lai.  dropsy  of  the  peri- 
cardium), tapping  in,  763 
tuberculosus,  328,  346 
Hydrosarcocele  (vSap,  water  ;  fo'pl,  flesh ; 

Ki]Ky],  a  tumour),  1251 
Hydrotliorax  {vSwp,  water  ;  Bdpa^,  the  chest), 

tapping  chest  in,  755 — 757 
Hymen,  imperforate,  1275 

partially  perforate,  1275 
Hypertrophic  pulmonary  osteo-arthropathy, 
311 

Hypektkophy    (uTrep,   beyond ;    Tp4<pai,  I 
nourish)  of  bladder,  991 
causes  of,  992 

influence  on  kidney  disease,  992 
of  bone,  300 
breast,  767 

in  male,  813 
clitoris,  1276 
external  ear,  577 
gums,  622 
lips,  602 

lymphatic  glands,  45 
nose,  709 
prepuce,  1224 
sweat-glands,  17 
thyroid  gland,  614 
toe-nail,  3 
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of  toes  and  foot,  566,  567 
tongue,  678 
tonsils,  704 
Hypochondriac  region,  hernia  in,  887 
Hypodermic  injection  of  ergotin  in  aneur- 
ism, 149 

Hypospadias  {uTr6,  nmler  ;  airaScav,   an  eu- 
nuch), 1216 
Hysterectomy,  abdominal.  1281 
Hysterical  contraction  of  knee,  546 

retention  and    incontinence  of 

urine,  11 26 
stricture  of  (esophagus,  717 

treatment  of,  719 
torticollis,  530 


Ichthyosis  of  tongue,  679 
Idiopathic  gangrene  of  penis,  122,3 

phlebitis,  58 
Ileo-colostomy,  924 
Iliac  abscess,  diagnosis  of,  490 

aneurism,  223 

artery.    Sec  Arterj',  iliac 

region,  hernia  in,  887 
Impacted  calculus  in  urethra,  10S9 
Imperforate  anus,  949 

hymen,  1275 

vagina,  1277 
Impermeable  stricture,  1198 

operations  for,  11 99 
Impetigo,  diagnosis  from  lupus,  7 
Impotence,  1267,  1270 
Incarcerated  hernia,  S30 
Incision  of  suppurating  joints,  332,  342, 
352 

Incomplete  ankylosis,  362 
fistula  in  ano,  971 
hernia,  826 
Incontinence  of  urine,  1 125 
Incubative  stage  of  gonorrhoea,  11 58 
Indian  rhinoplastic  operation,  657 
Induration  of  penis  after  gonorrhcca,  1 1 68 
Infantile  hernia,  863,  870 
hydrocele,  1239 
paralysis,  526 
scurvy,  306 
Infants,  acute  arthritis  in,  339,  343 
Inflammation  of  aneurism,  114 
after  ligature,  130 
axillary,  211 
of  areolar  tissue  of  pelvis,  1068,  1069 
arteries,  85.    Sec  Arteritis 
bladder,  11 11,  1113.    iS'cc  Bl.idder 
in  disease  of  urinary  organs, 
991 

after  lithotomy,  1067 
bone,  255,  262,  264,  336 

tuberculous,  265 
brain,  after  ligature  of  carotid,  175 
breast,  77°— 773 
bursa  patellae,  504 
bursa;,  504 
cartilage,  338 

conjunctiva,  gonorrhoeal,  1169 


Inflammation — conthiucd. 
of  ear,  577 

epidid.mis.  1169,  1234 
gonorrlireal,  1 169 
eye,  gonorrhoeal,  1169 
gonorrhceal.    See  Gonorrhoea 
of  hip.    Sec  Hip-joint,  disease  of 
intestine  in  hei-nia,  834 
irreducible  hernia,  830,  838 
joints,  326.    See  Arthritis 
kidneys,  causes  of,  998 

diffuse  interstitial,  994,  1002 
suppurative,  995,  1002 
knee,  contraction  from,  545 
labia,  1273 

larynx,  725.    See  Laryngitis 
lungs  and  pleura,  after  ligature  0 

subclavian,  207 
mammary  gland,  771 
medulla  of  bone,  262 
muscles,  513 
nerves,  21 

nipple  and  areola,  770 
nose,  gonorrhceal,  11 70 
parotid  gland,  605 
penis,  1223 
periosteum,  255,  256 
peritoneum.    See  Peritonitis 
pharynx,  710 
prepuce,  1223 
prostate,  1 1 38 
rectum,  952 

sclerotic,  gonorrhceal,  1170 
sheaths  of  tendons,  511 
syjihilitic.    Sec  Syphilis 
of  sj'iiovial  membranes,  326 
testis,  1234 

syjihilitic,  1256 
undescencled,  867 
tongue,  679 
tonsils,  704 
urethra,  1 1 56 

in  catheterism,  1 187 
uterus,  chronic,  1278 
veins,  57 

Inflammatory  cedema  of  scrotum,  1228 

osteoporosis,  260 
Ingals,  galvanic  cautery  in  chronic  super 

ficial  glossitis,  682 
Ingrowing  of  nails,  3 
Inguinal  aneurism,  223 
colotomy,  919 

compared  with  lumbar  colotoiny 

923,  924 
diagnosis  from  abscess,  223 
hernia,  863.    Sec  Hernia 
Injection  of  bowel  for  intus.susceptiim,  917 
Injections  in  gonorrhcca,  1163 

hydrocele,  1242,  1243 
nan'us,  73 
of  varix,  66 

subcutaneous.      See  Subcutaneous  in 
jections 

Injury,  a  cause  of  career  of  breast,  800 
Innominate  artery.     See  Aitery,  Innomi 
nate 

Instkuments  for  compression  in  aneurism 
134,  143 
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Instruments — contimied. 
foi'  excision,  375 

lithotomy,  1048 

litliotrity,  1076 

removing  diseased  bone,  295 
Intermaxillary  bones  in  hare-lip,  662 

management  of,  667 
Internal  hernia,  diagnosis  of,  894 
piles,  974,  978 
nvethrotouiy,  1 192 

result,  1 194 
Intero-external  piles,  974 
Interstitial   inflammation    of  the  breast, 
chronic,  diagnosis  from  cancer, 
776 

in  male,  813 
mastitis,  chronic,  774 

treatment,  775 
nephritis,  995,  looi  (see  1097) 
Intestinal  anastomosis,  919,  924  (sec  933) 
Intestinal  Obstruction,  894 
acute,  894 

diagnosis,  910 

results  of  operation  for,  918 

symptoms,  894 

treatment  of,  912,  916 

varieties  and  causes  of,  895 
Amussat's  operation  for,  920 
Callisen's  operation  for,  920 
cliroidc,  903 

cause  and  varieties  of,  904 

symptoms,  903 

treatment,  918 
colotoray  for,  919 
diagnosis  of,  907 
duration  of  constipation  in,  910 
eneniata  in,  913 
enteroliths,  898 
examination  of  rectum  in,  912 
general  condition  of  patient,  909 
injection  in,  917 
inversion  in,  913 
Littre's  operation  foi',  919,  924 
mode  of  invasion,  909 
operations  for,  914 
opium  in,  913 
pain  in,  909 

physical  examination  of  belly  in,  910 
previous  history,  909 
puncture  of  intestine  in,  914 
seat  of,  895 
urine  in,  912 
vomiting  in,  910 
Intestine,   adhesions  of,  in  hernia,  829, 
831 

management  of,  853 
catarrhal  inflammation,  acute,  following 

reduction  of  hernia,  851 
congested,  in  hernia,  832 
management  of,  852 
constricted,  in  hernia,  management  of, 
852 

gangrenous,  in  hernia,  833,  853 

management  of,  853 
hjemorrhage  from,  diagnosis  from  piles, 
981 

hernia  of,  822,  824 

inflammatiun  of,  in  hernia,  834,  835 


Intestine — contimied. 

large,  diseases  of,  948.    Sec  Anus,  Piles 
and  Rectum 
malformations  of,  948 
stricture  of,  904 
removal  of  portions  of,  933 
small,  foreign  bodies  in,  898 
wounds  of,  in  operation  lor  hernia,  857 
Intracranial   (intra,   within  ;   Kpaviou,  the 

skull)  aneurism,  180 
Intraorbital    (intra,    within ;     orbita,  the 

orbit)  aneurism,  185 
Intrapelvic  sacro-iliao  abscess,  406 
Intraspinal  tumours,  501 
Intrathoracic  (intra,    within ;    flwpa^,  the 
chest)  aneurism,  153 
tumours,  dysphagia  trom,  716 
Intubation  of  the  larynx,  753 

indications  for,  754 
Intussusception  (intvs,  within  ;  suscipio,  1 
receive),  900,  902 
acute,  900 
chronic,  906 

treatment,  918 
diagnosis  of,  907 
of  rectum,  961 
statistics,  906,  907 
symptoms  of,  902 
treatment,  917 — 918 
Invagination  of  rectum,  989 
Inversion  in  intestinal  obstruction,  913 
Involution-cysts,  781 
Iodide  of  potassium  in  aneurism,  118 
Iodine  in  bronchocele,  616 

injection  of,  in  cystic  bronchocele,  619 
in  dropsy  of  bursse,  506,  509 
in  hydrarthi'osis,  330 
in  hydrocele,  1242,  1243 
in  hypertrophy  of  thyroid  gland, 
616 

in  spina  bifida,  474 
Iron,  perchloride  of.    See  Perchloride 
Irreducible  hernia,  826,  829.    See  Hernia 
tumours  of  groin,  947 

scrotum,  1266 
In-itable  bladder,  1 117.    i'cc  Bladder 
Ischio-rectal  abscess,  969 
Ivory  exostosis,  312 


Jacobson,  cyst  of  pancreas,  945 

ligature  of  innominite  artery,  192 
Jaeger's  buccal  operation   for  renio\al  of 

tongue,  696 
James,  ligature  of  abdominal  aorta,  233 
Jaw,  lower,  cysts  of,  643 
diseases  of,  642 
excision  of,  646 — 649 
necrosis  of,  625 
diagnosis,  626 
treatment,  626 
periostitis,  acute  suppurative,  642 
reproduction  of,  after  necrosis,  292, 
627 

rheumatoid  arthritis  of,  358 
tumours  of,  623,  624,  642  —646 

diagnosis,  645 

treatment,  646 


INDEX. 


1325 


Jaw — continued. 

upper,  diseases  of,  627 

excision  of,  complete,  636 — 640 
partial,  635 
results,  640 
operations  on,  634 
osteoplastic  section  of,  641 
tumours  of,  631 
diagnosis,  632 
treatment,  633,  634 
Jaws,  ankylosis  of,  649 
closure  of,  650 

dental  and  dentigerous  cysts  in,  643 

diseases  of,  622 

necrosis  of,  625 

treatment,  626 
Jeaffreson,  ovariotomy  performed  by,  1289 
Jejunostomy,  937 

Jenner,  Sir  W.,  syphilis  and  rickety  children, 
302 

tracheotomy  in  membranous 
laryngitis,  740 
Jessett,  cases  of  excision  of  clavicle,  379 
Jewett,  horny  excrescence  on  penis,  11 94 
Johnson,  Raymond,  malignant  tumour  of 
tonsil,  707 

Joints,  ankylosis  of,  362.    See  Ankylosis 
cauterization  of,  341,  351 
changes  in  cartilage  of,  338 
chronic  rheumatoid  disease  of,  354.  See 

Arthritis 
cysts  in  connexion  with,  367 
diseases  of,  326 

erasionof,  353,  388,  430,447,  448 
excision  of,  353,  369.    See  Excision 

indications  for,  371 
fluid  collections  in,  327 
incisions  into,  332,  342,  352 
inflammation  of,  326.    See  Arthritis 

of  synovial  membranes  of,  326 
loose  cartilages  in,  364 

diagnosis,  366 

symptoms,  365 

treatment,  366 
neuralgia  of,  368 

causes,  369 

symptoms,  368 

treatment,  369 
repair  after  disease  of,  339 
stitt',  361.    Sec  Ankylosis 
strumous  disease  of,  343 
suppuration  in,  332 

tuberculous  disease  of,  343,  344,  351, 
353.  444       412),  456 
duration,  350 
pathological  anatomy,  344 
symptoms,  348 
treatment,  350 — 354 
tuberculous  dropsy  of,  328 — 330 
Jones,  S. ,  digital  compression  in  axillary 

aneurism,  201 
Jugular  vein,  aneurismal  varix  of,  168 

wound  of  external,  in  ligature  of  sub- 
clavian, 205 


Kaposi,  treatment  of  lupus  erythematosus, 
4 


Kassowitz,  treatment  of  rickets,  305 
Kauffman,  cases  of  malignant  tumour  of 

thyroid  body,  620 
Keegan,    cases  of  lithotrity  in  children, 
1093 

Keen,  nephrorrhaphy  for  movable  kidney, 
1015 

resection  of  the  liver,  941 

statistics  of  excision  of  Gasserian  u;an- 

fflion,  33 
treatment  of  hydrocephalus,  571 
for  musouhir  tic,  33 
Kelly's  cystoscope,  11 1 1 
Key,  ligature  of  carotid  for  innominate  aneur- 
ism, 165 
subclavian  aneurism,  193,  208 
Kidney,  abscesses  in,  scattered,  995 
adenoma  of,  1018 
calculi  formed  in,  1032 
calculous  pyelitis,  1006 
carcinoma  of,  1019 
diseases  of,  1006 

induced  by  calculus,  1042 

hypertrophied  bladder, 
991 

pressure,  994 
stricture,  11 79 

floating,  1013 
gouty,  92 

hjemorrhage  from,  1 135 
hydatids  in,  1018 
liydronephrosis,  1006,  1014,  1017 
inflammation  of,  difi'use  interstitial,  994, 

lOOI 

causes  of,  998 
suppurative,  995,  1002 
influence  of  disease  of,  on  lithotomy, 
1047,  1067 
on  lithotrity, 
1092,  1097 

irritable  bladder  from  disease  of,  11 18 
morbid  conditions  of,  993 
movable,  1013 

diagnosis,  1014 

nephrectomy  for,  1 02 1 

symptoms  and  treatment,  1014 
pelvis  of,  secondary  disease  of,  993 

septic  matter  in,  1000 
pj'onephrosis  of,  1006,  1017 
reflex  irritation  of,  999 
sarcoma  of,  1018 

treatment,  1019 
stone  in,  1006 

treatment,  1009 
surgical  operations  on  the,  1006 

nephrectomy,  loii,  1020 
abdominal,  1022 
lumbar,  1022 
results  of,  1023 

nephro-lithotomy,  1009 

nephrorrhaphy,  1014 

nephrotomy,  1009,  loil 
tuberculous,  1015 

diagnosis,  1016 

post-mortem  appearances,  1015 
symptoms  and  treatment,  1016 
tumours  of,  1018 
Kingdon,  statistics  of  hernia.  826 
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Klebs,  supornumerary  brciists,  765,  766 

tumours  of  oesophagus,  714 
Knee-joint,  ankylosis  of.  550 
arthectoniy  of.  353,  447 
contraction  of,  545 
chronic,  546 
extension  in,  548 
from  consolidated  ligaments,  547 
contracted  tendons,  548 
infianimation,  545 
hysterical,  546 
treatment  of,  548 
varieties  of,  545 
deformities  of,  541 

disease  of,  diagnosis  from  tuberculous 

disease  of  hip,  423 
excision  of,  449  (see  431) 

result  of,  453 
tuberculous  disease  of,  444 
Knife,  hernia,  848 
lithotomj',  1048 

method  of  holding,  1053 
Knight,  digital  compression  in  aneurism,  143 
Knock-knee,  541 

Macewen's  operation  for,  544 
Koch,  statistics  of  ligature  of  subclavian 
artery,  208 

Koch,  E.,  cultivation  of  bacillus  from  lupus,  5 
Kocher,  excision  of  tongue,  695 

results  of  excision  of  knee-joint,  449, 

453  (antiseptic  treatment) 
results  of  excision  of  thj'roid  body,  617 
tulierculous  disease  of  knee-joint,  444 
K«berle's  serre-nceud,  1281 
Kcihler,  venous  thrombosis,  51 
Konig,  cases  of  tuberculous  peritonitis,  928 
tuberculous  dropsy  of  knee-joint,  328, 

346,  349 
tuberculous  disease  of  bone,  298 

joints,  344,  353 
Kortc,  cases  of  treatment  of  artificial  anus, 
861 

Kramer,  cases  of  excision  of  pylorus  for 

cancer,  936 
Kraske,  operation  for  cancer  of  the  rectum, 

961 

Kraus,  cases  of  excision  of  larynx,  737 
Krishaber,  malignant  tumours  of  larynx,  734 
Kuebler,  excision  of  aneurismal  sac,  121 
Krister,  results  of  operations  for  cancer  of 

breast,  806 
Kyphosis  (Ktj<p6w,  I  bend),  518,  520 


Labaeeaque,    cases    of   Lypertropliy  of 

breast,  767 
Labia,  condylomata  of,  1274 

cystic  tumours  of,  1274 

hsematoma  of,  1274 

inflammation  of,  1273 

nsevus  of,  80 

varix  of,  1274 
Lactate  of  iron,  injection  of,  in  intraorbital 

aneurism,  188 
Lacteal  secretion,  abnormal,  769 

tumour,  769 
Laminar  calcification  in  arteries,  89 


Laminectomy  in  cases  of  compression  para- 
plegia, 497,  498 
Lane,  Arbuthnot,  causes  of  lateral  curvature 
of  the  spine,  520 
diagnosis    of    calculus   in  ureter  by 
abdominal  section,  1013 
Langenbeck,  excision  of  the  hip-joint,  435 
gag  for  operations  on  the  tongue,  691 
osteoplastic  section  of  upper  jaw,  641 
pathological  increase  of  length  of  bones, 
300 

periosteal  elevator,  273 
phosphorus-necrosis  of  jaws,  625 
subcutaneous  injection  of  ergotin  in 
aneurism,  149 
Langenbueh,  excision  of  gall-bladder,  942 
Langton  and  Bowlby,  embolic  arteritis,  87 
Lannelongue,  cases  of  dislocation  of  articula- 
tions in  cervical  caries,  499 
cases  of  craniectomy,  574,  575 
Lannelongue    and    Achard,  streptococcus 

])yogenes  in  diseased  bone,  278 
Laparotomy,  914,  926,  935 
Laryngeal  phthisis,  730 
Laryngectomy,  736 
Laryngismus  sti  idulus,  731 
Lakyngitis  (AdpuTl,  the  larynx  ;  itis,  denot- 
ing inflammatioii),  725 
acute  catarrhal,  725 

membranous,  tracheotomy  in,  739 
oedeiiiatous,  726 
chronic,  simple,  728 

complications  of,  731 
syphilitic,  729 
traumatic,  728 
tuberculous,  730 
Laryngoscope  (Xapvy^,  the  larynx  ;  uKoiriw, 

I  view),  723 
Laeyngotomy  (\apv)'l,  the  larynx  ;  Tefiva, 
I  cut),  739,  741,  742 
after-treatment  of,  751 
comjjared  with  tracheotomy,  750 
in  aortic  aneurism,  160 

children,  742 
indications  for  performance  of,  741 
Laryugo-tracheotomy,  741,  745 
Larynx,  conditions  of,  producing  dysphagia, 
715 

diseases  of,  723 
extirijation  of,  736 

jiartial,  737 
ijiflammation  of,  725.    See  Laryngitis 
intubation  of,  753 
malignant  tumours  of,  734 

treatment,  735 
necrosis  of  731 
nervous  affections  of,  731 
nitrate  of  silver  solution  for  disease  of, 
729 

paralysis  of,  732 
tumours  in,  732 
treatment,  733 
Lateral  curvature  of  sjiine,  519.  Spine 

lithotomy.    Sec  Lithotomy 
Laugier,  ligature  of  suliolavian  for  innomi- 
nate aneurism,  164 
Laurence,  Z.,  hernia  of  membranes  of  brain, 
570 
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Lawrence,  Sir  W. ,  cases  of  wound  of  artery 
in  herniotomy,  857 
obturator  hernia,  888 
removal  of  nasal  [lolypi,  597 
.statistics  of  hernia,  825 
Lawson,  compression  in  inguinal  aneurism, 
138 

plastic  surgery,  653,  655 
Lead  colic,  diagnosis  of,  907 
Lee,  R. ,  statistics  of  ovariotomy,  1289 
Leo,  deformities  of,  541 

excision  of  bones  of,  455 

squamous  carcinoma  of,  10 

tuberculous  ulcer  of,  9 
Legg,  W.,  h:emophilia,  82,  83 
Leichtenstern,  cases  of  acute  intussuscep- 
tion, 900 

Ijeisrink,  statistics  ofexcision  of  hi  p-joint,438 

Leiter's  cystoscope,  mo 

Leloir,  inoculation  of  lupoid    tissue  into 

rabbits,  5 
Leontiasis  ossea,  311 
Leukoplakia,  679,  680 

Levis,  injection  of  pure  carbolic  acid  in 

hydrocele,  1243 
Lichenoid  of  the  tongue,  682 
Lidell,  neuroma  of  optic  nerve,  36 
Ligaments  of  joints,  disease  in,  334 

of  knee,  consolidation  of,  547 
Ligature  [lup,  I  bind)  for  aneurism, 
120,  143 
above  and  below  sac,  120 
accidents  after,  126 
Anel's,  121 
Brasdor's,  120,  123 
compared  with  compression,  141 
gangrene  after,  132 

treatment  of,  133 
luvmorrhage  after,  130 
treatment  of,  131 
Hunter's,  121,  122 
effects  of,  122 
indications  and  coiitra-indications 

of.  124 
mortality  after,  125 
on  cardiac  side,  121 
distal  side,  123 
statistics,  123 
recurrent  pulsation  after,  126 

treatment  of,  128 
secondary  aneurism  after,  128 
suppuration  and  .sloughing  of  .sac 
after,  130 
treatment  of,  131 
LiG.^TURE  of  aorta,  abdominal,  232 
of  axillary  artery,-  198,  213 
brachial  artery,  216,  218,  325 
carotid  artery,  127,  172 
on  both  sides  of  neck,  175 

di.stal  side  of  aneurism,  177 
eft'ects  of,  on  brain,  175 
for  aortic  aneurism,  158 
elephantiasis,  42 
innominate  aneurism,  163 
with  subclavian,  165 
intracranial  aneurism,  185 
intraorbital  aneurism,  188 
suppuration  of  sac  after,  1 74 


Ligature — continued. 

of  dorsal  artery  of  foot,  253 
femoral  ai  tery,  common,  239 

in  the  middle  of  the  thigh,  246 
femoral  artery,  superficial,  240 
accidents  after,  244 
for  elejihantiasis,  42 
gangrene  after,  246 
results  of,  243 

return  of  pulsation  after,  246 
secondary  aneurism  after,  246 

{see  128) 
secondary  hieuiorrliage  after, 

244 

wound  of  vein  in,  244 
gluteal  artery,  235 
iliac  artery,  common,  230 

extraperitoneal  and  transperi- 
toneal methods,  231 
results  of,  232 
external,  225 

Abernethy's  method,  225 
Cooper's  method,  226 
for  aneurismal  varix,  229 
combined  inguinal  and  pop- 
liteal aneurism,  230 
popliteal  aneurism,  247 
gangrene  after,  229 
practical  points  regarding,  228 
recurrent  pulsation  after,  229 
results  of,  228 

secondary  haemorrluige  after, 
229 

suppuration  after,  229 
internal,  235 
innominate  artery,  190  —  194 
lingual  artery,  6S9 
peroneal  artery,  254 
popliteal  artery,  251 
radial  artery,  219 

subclavian  artery,  for  axillary  aneur- 
ism, 201,  209 
behind  scalenus  anticus,  206 
in  third  part,  201 — 205  • 
for  innominate  aneurism,  164 
with  carotid,  165 
subclavian    artery,    for  subclavian 
aneurism,  197 
on  distal  side,  198 
on  tracheal  side,  195 
statistics  of  operations,  195 
accidents  after,  205 
gangrene  after,  21 1 
for  inflamed  aneurism,  211 
inflammation  of  contents  of  chest 

after,  207 
results  of,  207 

secondary  hemorrhage  after,  210 
suppuration  of  sac  after,  208 
thyroid  artery,  616 
tibial  artery,  anterior,  253 

posterior,  251 
ulnar  artery,  217 
vertebral  artery,  199 
Ligature    in    aneurism    by  anastomo- 
;  .sis,  6 

\         in  carcinoma  of  tongue,  689 
\         in  osteo-aneurism,  325 
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Ligature — contimml. 
of  ntevus,  73 — 75 

pedicle  in  ovariotomy,  1293 
piles,  984 

polypus  of  nose,  597 

uterus,  1284 

prolapsus  ani,  988 

tumours  of  rectum,  963 
Limbs,  deformities  of,  524,  533,  541 
Lindemann,  treatment  of  hydatids  of  liver, 

940 

Lineae  semilunares,  hernia  in,  887 
Linear  osteotomy,  270 
Lion  cubs,  cure  of  rickets  in,  302 
Lipoma  (AiVos,  fat),  of  breast,  784 
of  nose,  586 

najvoid,  80 
Lips,  cancer  of,  603 

congenital  malformation  of,  602 

conti'action  of.  602 
cysts  and  na;vi  of,  602 
diseases  of,  602 
epitheliojna  of,  603 

operation,  605 
fissure  of,  603,  662 
hypertropliy  of,  602 
malignant  disease  of,  604 
nfevus  of,  77,  602 

plastic  surgery  of,  662.    Sec  Hare-lip 
restoration  of,  669 
ulceration  of,  602 
warty  growths  of,  603 
Lisfranc,  excision  of  portion  of  the  rectum, 
959 

Lister,  Sir  J.,  aortic  tourniquet,  221 
conical  steel  bougie,  1183 
operation  for  excision  of  wrist,  397 

for  hernia,  828 
pulsating  myeloid  sarcoma  of  patella, 
455 

scooping  out  a  portion  of  the  thyroid 

body,  618 
Listen,  aneurism  of,  114,  117 

accident  in  ligature  of  subclavian,  197, 

205 

ligature  in  nsevus,  73 

of  carotid  and  subclavian,  195, 
196 

method  of  holding  knife  in  lithotomy, 
1053 

operation  for  excision  of  upper  jaw, 
63s,  638 

removal  of  tumours  in  elephantiasis  of 

scrotum,  41 
statistics  of  lithotomy,  1070 
Litholapaxy,  1076 
I,ithometer  sound,  1077 
Lithotomy  {\l8os,  a  stone  ;  Ttixvu,  I  cut), 
1042 

choice  of  operation,  1094 
compared  with  lithotrity,  1095 
in  adult  males,  1095 

children,  1094 

females,  1 104 
gum-elastic  tube  in,  1057 
instruments  for,  1048 
preparation  of  patient  for,  1049 
recurrence  of  calculus  after,  1098 


Lithotomy — continued. 
results  of,  1098 
bilateral,  1042,  1075 
lateral,  1042,  1048 

accidents  during,  1064 
after-treatment  of,  1057 
in  boys,  1058,  1094 
difficulties  in,  1059 
mortality,  107 1 
bruising  and  over-distension  in, 
1069 

cystitis  after,  1068 
dangers  attending,  1067 
difficulties  in,  1059 

from  encysted  calculus,  1061, 
1062 

in  entering  bladder,  1060 

finding  stone,  1059 
from    fracture    of  calculus, 
1063 

position  of  stone,  1061 
prostatic  tumours,  1060, 
1062 

rickets  of  pelvic  bones, 
1062 

in  seizing  and  extracting  stone, 
1061 

from  sliape  and  size  of  stone, 
1063 

spasm  of  bladder,  1061 
diffuse   inflammation  after,  1068, 
1069 

dilatation  of  prostate  and  neck  of 

bladder,  1055 
extraction  of  stone  in,  1055 

difficulties  of,  106 1 
liiemorrhage  after,  1067 

during,  1064 
incision,  external,  in,  105 1 

in  prostate,  1054 
influence  of  age  on,  1071 
of  shock  on,  1067 

state  of  kidneys  on,  1047, 
1067 

instruments  for,  1048 
missing  urethra  in,  1066 
mortality,  1070,  107 1,  1095 
operation,  1049 

shock  of,  1067 
peritonitis  after,  1069 
position  of  knife  in,  1053 

of  patient  in,  1050 
prolonged,  danger  of,  1067 
pyfemia  and  septic;emia,  causes  of 

death,  1070 
removal  of  large  calculus  in,  1063 
sloughing  after,  1069 
sounding  for  stone  in,  1038 
statistics  of,  1070 
wound  of  arteries  in,  1064 

bladder,  1067 

bulb,  1066 

rectum,  1067 

MEDIAN,  1042,  I071 

difficulties  in  extracting  stone  in. 
1074 

in  entering  bladder  in,  1073 
hremorrhage  in,  1073 
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Lithotomy,  median— cort^wjucr?. 
Iiistovy  of,  1 07 1 
mortality,  1075 

opening  up  the  pelvic,  fascia,  1074 
operation,  1072 
prostate,  treatment  of,  1074 
wound  of  bulb  in,  1073 

rectum  in,  1073 

MEniO-ISILATERAL,  IO42,  IO75 
MEDIO-LATEPvAL,  IO42 
RECTO-VESICAL,  IO42,  I075 
SUPEAPUBIC,  1043 

in  females,  1 104 
operation,  1043 

causes  of  danger  in,  1046 

mortality,  1047 

URETHRAL,  I  lOO 

in  female,  1 104 

VAGINAL,  I  104 

Litliotriptic  lithotomy,  1094 
Lithotrite  (Ai'flos,  a  stone  :  Tpij8«,  I  grind), 
1077 
Bigelow's,  1078 
Civiale's,  1077 
Thompson's,  1078 
urethral,  1090 
LiTHOTRlTY  (Ai'eoy,  a  stone  ;  rpi'iSai,  1  grind), 
1076 

accidents  in,  1089 
anesthetics  in,  1082 
after-treatment,  108S 
atony  of  the  bladder  after,  1091 
compared  with  lithotomy,  1095 
complications  in,  1088 

enlargement  of  prostate,  1088  iscc 
1097) 

sacculation  of  bladder,  1089 

size  of  stone,  10S8 

stricture  of  urethra,  1089  (.sci-  1097) 
conditions  influencing  choice  oi',  1094 

age  of  patient,  1094,  1095 

nature  of  calculus,  1096 

state  of  bladder,  1097 
kidneys,  1097 
prostate,  1097 
urethra,  1097 
constitutional  disturbance  from,  1092 
crushing  the  stone,  io86 
cystitis  after,  109 1 
dangers  in,  109 1 
hemorrhage  after,  1089 
history  of,  1076 

imijaction  of  fragments   of  stone  in 

urethra,  1089 
an  boys.  1093 

young  children,  1093 

females,  1 103 
instruments  for,  1076 
introduction  of  litliotrite  in,  1083 
irritation  of  bladder  after,  1087 
Jnort^dity  in  hospital  practice,  1092, 

1096 

operation  of,  1083 

before  1878,  1076 
subsequently  to  1878,  1076 
cystitis  before,  1088.  1097 
time  occupied  in,  1087 

perinsBal,  1093 
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LiTHOTElTY  —continued. 

preparation  of  patient  for,  1082 

recurrence  of  calculus  after,  1098,  1099 

removal  of  fragments,  1087 

seizure  of  stone  in,  1084 
Brodie's  method,  1084 
Civiale's  method,  1085 

stati .sties  of,  1095 

washing  out  bladder  after,  1087 
Little,  ligature  of  carotid  and  subclavian, 

.      ,165  . 
Littre's  ojieration  lor  intestinal  obstruction, 
919,  924 
for  partial  enterocele,  836 
Litzniann,  mollities  ossium,  307 
Liver,  operations  on,  for  abscess  and  hyda- 
tids, 938,  939 
resection  of,  941 
Lizar.s,  ligature  of  innominate  artery,  191 

ovariotomy  jjerformed  by,  1289 
Lloyd,  cases  of  laminectomy  for  relief  of 

paraplegia  in  spinal  caries,  497 
Lockwood,  mortality  Ibllowing  the  formation 
of  an  artificial  anus  in  gangrenous  in- 
testine, 854  (.sec  861) 
Longitudinal  piles,  978 
Longmore,  treatment  of  osteo-myelitis,  276 
Loose  cartilages  in  joints,  364 

treatment  of,  366 
Lordosis  (AopSi^s,  bent  or  curved),  417,  421, 
518,  520 

Loreta,  digital    dilatation   of  pylorus  for 
simple  stricture,  937 
cesophageal  stricture,  720 
treatment  of  aneurism  by  mechanical 
means,  150 
Lorinser's  case  of  obturator  hernia,  890 
Lower  e.xtremity,  aneurism  of,  220 
conservative  surgery  of,  460 
deformities  of,  541 
Lucas,  cross-legged  deformity  in  ankylosis  of 

hip-joint,  442 
Lucifer-match  disease,  625 
Lucke,  resection  of  the  liver,  941 
Liicke  and  Klebs,  occurrence  of  micrococci  in 

the  pus  of  acute  necrosis,  278 
Luke,  statistics  of  strangulated  hernia,  838, 
840 

Lumbar  incision  for  artificial  anus,  920 

compared  with  inguinal  colo- 
tomy,  923 
nephrectomy,  1022 
region,  hernia  in,  888 
Lund,  digital  compression  in  axillarj'  aneur- 
ism, 201 , 

treatment  of  congenital  talipes  equino- 
v'arus,  558 
Lungs,  hydatids  of,  763 

pressure  on,  by  aortic  aneurism,  155 
by  axillary  aneurism,  207 
Lucius  {Lai.  a  wolf),  3 
causes,  7 
diagnosis  of,  7 

from  impetigo,  7 

rodent  ulcer,  10 
squamous  carcinoma,  7 
erythematosus,  4 
exedens  or  exulcerans,  6 
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Lupus — contin  ued. 

non-exedens  or  non-uleerative,  5 

of  nose,  587 

scraping  in,  8 

situation,  6 

structure  of,  5 

symptoms,  6 

treatment  of,  7 

ulcerative,  6 

vulgaris,  5 

tuberculous  nature  of,  5 
Lymphadenitis,  44 

symptoms  and  treatment,  45 
Lj'mpliadenoma  {hjmijha,  lymph  ;    aS-qv,  a 
gland),  49,  so 

of  axillary  glands,  814 

diagnosis  Irom  tuberculous  disease  of 
the  lymphatic  glands,  48 

of  tonsil,  707 
Lymphangioma  of  tongue,  678 
Lymphangitis,  38 

diagnosis  and  treatment,  39 
Lymphatic  glands  of  axilla,  lympliadenoma 
of,  814 
cancer  of,  795 

bronchial,    enlarged,    compression  of 
oesophagus  by,  715 

chronic  inHammation  of,  45 

of    groin,    enlarged,    diagnosis  from 
hernia,  880 

of  neck,  enlargement  of,  611 

tuberculous  disease  of,  45 
Lymphatic  vessels,  inflammation  of,  38 

causes  of,  38 

diagnosis,  39 

morbid  anatomy,  38 

results  of,  39 

symptoms,  38 

treatment,  39 
Lymphatics  of  penis,  inflammation  of,  11 66 
Lymphorrhoea    [lympha,    lymph  ;     pe'ai,  I 

flow),  40 
Lympho-sarcoma  of  tonsil,  707 


McCaiithy,    case  of  extravaginal  haema- 

tocele,  1228 
McClellan,  removal  of  the  whole  scapula, 

380 

MacCormac,  osteoplastic  resection  of  foot, 
466,  467 

statistics  of  suprapubic  lithotomy,  1047 
McDowell,  E.,  ovariotomy  performed  by, 
1289 

Macewen,  acupuncture  in  aneurism,  151, 
190 

cases  of  abscess  of  the  brain,  585 
intubation  of  the  larynx,  753 
laminectomy  in  compression  paraplegia, 
497 

operations  on  the  brain,  573 

for  inguinal  hernia,  873 
for    knock-knee,    544,  545 
(sec  551) 
transplantation  of  bone,  374 
McGill,  F.,  suprapubic  prostatectomy,  11 50 


McGuire,  ligature  of  abdominal  aorta,  233 
Mackenzie,  Morell,  treatment  of  cystic  bron- 
chocele,  619 

laryngeal  growths,  734 

syphilitic  laryngitis,  729 

treatment  of  tuberciilous  laryngitis,  731 
Mackenzie's  tonsil-guillotine,  706 
Macready,  cases  of  strangulated  inguinal 
and  femoral  hernia,  840,  850,  871 

cases  of  lumbar  hernia,  888 
Macrodactylism,  538 
Macroglossia,  678 
Macrostoma,  602 

Maisonneuve's  sonde  conductrice,  1193 
Makins,  cases  of  disease  of  sacro-iliac  joint, 
403 

cases  of  treatment  of  artificial  anus, 
861 

Malar  bone,  tumours  growing  from,  633 
Malformation,  congenital.    Sec  Congenital 

Malfoimation 
Malgaigne,   ligature  of   carotid   and  sub- 
clavian for  innominate  aneurism,  166 
statistics  of  hernia,  825 
Malherbe,  urethral  fever,  1003 
Malignant  disease  of  bone,  315 
of  tonsil,  706 

epulis,  624 

nasal  tumours,  594,  598 
polyp,  598 

stricture  of  tesophagus,  720 

of  rectum,  956 
tumours  of  parotid  gland,  607 
of  skin,  15 
of  thyroid  body,  620 
of  upper  jaw,  634 
Malposition  of  testis,  1230 
Mamma,  absence  of,  765 

cystic  degeneration  of,  781 
cysto-adenoma  of.  788 
diagnosis  of  hard  fibro-adenoma  from 
cyst,  chronic  lobular  mastitis  or  early 
soirrhus,  790 
fibroma  of,  784 
syphilitic  disease  of,  778 
Mammary  abscess,  770 
treatment,  772 
gland.    Sec  Breast 
tumour,  chronic,  787 
painful,  787 
Manipulation  in  aneurism,  146 

in  intestinal  obstruction,  911,  917 
in  subclavian  aneurism,  190 
Mannoir,  flexion   treatment   in  aneurism, 
I4S 

Manson,  cause  of  elephantiasis  Arabum,  42 
treatment  of  tropical  abscess  of  liver,. 
939 

Mapother,  compression  in  ilio-femoral  aneur- 
ism, 138 

Marian  operation,  1071 

Marie,  P.,  acromegaly,  310,  311 

Marsh,  Howard,  spontaneous  cure  of  aneur- 
ism, 115 

statistics  of  death-rate  of  liip-disease, 

424,  425,  426 
treatment  of  tuberculous  disease  of  hip,, 

431 
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Marshall,  acupuncture  in  aortic  aneurism, 
151 

performance  of  traclieotomy,  744 
stretching  the  sciatic  nerve  in  sciatica, 

results,  23 
treatment  of  empyema,  758 
Marshall's  osteotrite,  285 
Martin,  Sir  J.  E.,  injection  of  iodine  in 

hydrocele,  1242,  1243 
Massage  of  abdomen  in  intestinal  olistruc- 

tion,  913 
Mastitis,  chronic  interstitial,  774 

diagnosis  from  scirrhus  of  breast, 

775-  802 
treatment,  775 
neonatorum,  772 
non-puerperal,  773 
puerperal,  771 
Mastodynia,  766 
Mastoid  abscess,  580 
Maxilla.    Sec  Jaw 

May,  Bennett,  ligature  of  innominate  artery, 
192 

stone  in  kidney,  loii 
Mayo,  axillary  aneurism  pressing  on  pleura, 

207,  208 
Mears,  ankylosis  of  jaw,  650 

phosphorus  necrosis  of  jaw,  626 
Meatotomy,  11 60,  11 98 
Meatus  auditorius,  concretions  in,  577 
Mechanical  means,  various,  for  treatment  of 

aneurism,  150,  160 
Meckel,  rare  form  of  liare-lip,  663 
Median  fissure  of  li]),  663 

lithotomy.    Sec  Lithotomy 
Medio-ljilateral  lithotomy,  1075 
Medio-lateral  lithotomy,  107 1 
Medulla  of  bone,  inflammation  of,  262 
Medullar}'  tumour   of  humerus,  diagnosis 

from  axillary  aneurism,  200 
^Melancholia,  sexual,  1267 
Melanotic  sareon)a,  15 
Melon-seed  bodies,  364,  503,  506,  511 
Membranes  of  brain,  hernia  of,  570 
Meningitis,  acute  spinal,  487 
Meningocele  {iJ-vvty^,  membrane  ;    I'v^v,  a 
tumour),  570 

spinal,  471 
Meniugo-myelocele,  471,  472 
Menzel,  cases  of  relative  frequency  of  caries, 
281 

Jlercier,  operative   treatment  of  enlarged 

prostate,  1149 
Messing,  results  of  excision  of  knee-joint, 

453 

Metacarjial  bones,  excision  of,  402 
Metatarsal  bones,  excision  of,  468 
Metatarsus,  tuberculous  disease  of,  458 
Meyer,  follicular  hypertrophy,  709 
Micrococci  in  diseased  bone,  278 
in  pus  of  acute  arthritis,  337 
in  supjmration  of  kidney,  997 
Microdactylism,  539 

Mikulicz,  malignant  tumour  of  tonsil, 708 
jMiddeldor)if  s  galvanic  ecraseur,  692,  693 
Milk-abscess,  771 

Milk,  al)sence  and  excess  of,  768,  769 
secretion  of,  by  the  male,  8 1 3 


Miner's  elbow,  503,  508 

Miscarriage  complicating  hernia,  838 

Moles,  17 

MoLLiTiES  o.ssiUM  {LiU.  softuess  of  bones), 
306 
cause  of,  307 
diagnosis  of,  308 
seat  of,  307 
senile,  307 

structural  changes  in,  306 
symptoms  of,  308 
treatment,  308 
urine  in,  308 
Monteii-o.    ligature    of   abdominal  aorta, 
233 

Moore,  division  of  gustatory  nerve,  688, 
689 

intracranial  aneurism,  182 
rodent  ulcer,  11,  12 

treatment  of  aneurism  by  mechanical 
means,  150 
Moral  effects  of  enlarged  [:)rostate,  1 144 
Morplicea,    or  circumscribed  scleroderma, 
16 

Morris,  carotid  aneurism,  130,  175 

cases  of  chronic  intestinal  obstruction, 
904 

cases  of  nephrectomy,  1024 

nephro-lithotomy,  1009 

treatment  of  aneurism  by  mechanical 
means,  150 
Morrison,  treatment  of  supjmrating  aneur- 
ism, 132 

Morton,  injection  of  iodine  in  treatment  of 
sjjina  bifida,  475 
intraorbital  aneurism,  186 
Mosler,  tapping  jjulmonary  cavities,  762 
Mother's  marks,  69,  77 
Mott,  excision  of  clavicle,  379 

ligature  of  carotid  for  innominate  aneur- 
ism, 164 
carotid  and  subclavian,  166 
innominate  artery,  190 
common  iliac  for  aneurism, 
230 

subclavian  artery,  195 
Mouth,  diseases  of,  678 

floor  of  mouth,  700 
plastic  surgery  of,  652 
Moxon,  embolic  enteritis,  86 

pathology  of  ather(5ma,  90,  91 
Mucous  nasal  polyp,  594 

diagnosis  and  treatment,  595 
Mulberrj'  calculus,  1028 
Multilocular  cysts  of  lower  jaw,  643 
Mumps,  605.    See  Parotitis 
Murphy,  "button"  for  intestinal  anasto- 
mosis, 943  {see  934,  937) 
cases  of  gustro-enterostomy,  936 
of  cholecystenterostomy,  943 
Murray,  ligature  of  abdominal  aorta,  233 
Murray,    W.,    compression  of  abdominal 
aorta  for  aneurism,  138,  221,  224 
gravid  uterus  in  an  umbilical  hernia, 
885 

Muscles,  diseases  of,  513 

of  forearm,  disorders  of,  534 
hydatids  in,  514 

4  Q  2 
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Muscles — continued. 

inflammation  of,  513 

syphilitic  disease  of,  514 

tumours  of,  514 

treatment,  517 
Muscular  action  a  cause  of  aneurism,  102 
Musculo-spiral  nerve,  paralysis  of,  35 
Mussey,  excision  of  the  whole  scapula,  380 
Mj'ectomy,  1280 

Myeloid  {fiveAos,  marrow  ;  eiSos,  form)  sar- 
comata of  bone,  321 
of  lower  jaw,  642 
upper  jaw,  631 
Myers,  cases  of  paraplegia  due  to  caries  of 

the  spine,  487 
Myomata  of  bladder,  1 130 

of  uterus,  1279 
Myositis  ossificans,  513 
Myxcedema,  617 

diagnosis  from  acromegaly,  311 
Mj'xoma  (fJiv^a,  mucus)  in  parotid  gland, 
607 


'Njevoid  (ncevus ;  elSos,  form)  lipoma,  80 
ISTiEVUS  (Lat.  a  mole),  69 
capillary,  69 
cutaneous,  71 
structure  of,  69 
subcutaneous  and  mixed,  71 
treatment  of,  70 
venous  or  cavernous,  69 
of  cheek,  77 
eyelids,  76 
face,  76 
fontanelle,  76 
labia,  80 
lips,  77 
mouth,  700 
nose,  77 
penis,  79 
scalp,  75 
tongue,  79,  685 
vulva,  80 
in  bone,  323 
Nails,  diseases  of,  i 
hj'pertrophy  of,  2 
inflammation  of  matrix  of,  2 
ingi-owiiig,  3 
syphilitic  diseases  of,  2 
Nasal  bones,  fistulous  openings  in,  661 
necrosis  of,  590 
cavity,  affections  of,  587 
douche,  589 
fossfe,  calculi  in,  591 
speculum,  587 
tumours.    See  Nose 
Nash,  Gifford,  torsion  of  spermatic  cord,  1232 
Naso-orbital  tumours,  599 

diagnosis  from  naso-pharyngeal  tumour, 
599 

Naso-pharyngeal  tumours,  596,  598 
Neck,  abscess  of,  diagnosis  from  carotid 
aneurism,  170 

congenital  fistulse  in,  609 

cysts  of,  610,  611 


Neck — continued. 

deformities  of,  524 
diseases  of,  609 

enlargement  of  lymphatic  glands  in,  611 
hfematocele  of,  611 
hydatids  of,  611 
hydrocele  of,  610 
tuberculous  glands  of,  46 
tumours  of,  610 — 612 
congenital,  612 

diagnosis  from  carotid  aneurism, 
170 

Necrosis  {veKpos,  dead),  262,  286 
acute,  277,  286  (see  338) 

diagnosis,  279 

pathology,  278 

prognosis,  279 

results,  279 

symptoms,  277 

treatment,  279 
amputation  in,  296 
causes  of,  287 
characters  of,  288 
central,  288,  291,  294 

treatment,  294 
cranial  boneS:  297 

results,  298 

syphilitic,  297 

signs  and  treatment,  297 

tuberculous,  298 
cloacpe  in,  291 
exanthematous,  625 
exfoliation  in.  290 

instruments  for  removing  bone  in,  295 
micrococci  in,  278 
jjerforating,  298 
peripheral,  288,  290,  294 

treatment  of,  294 
quiet,  289 
repair  in,  291 
resection  in,  280,  296 
senile,  288 

separation  of  bone  in,  290 
sequestrum  in,  288 
removal  of,  293 

forceps  for,  295 
.symptoms  of,  288 
syphilitic,  287,  297 
treatujent  of,  293 
total,  288 

without  suppuration,  289,  291 
Neceosls  of  compact  tissue,  262 
cranial  bones,  297 
jaw,  625  {see  287) 
larynx,  731 
nasal  bones,  590 
patella,  454 
pelvis,  436 
ribs,  298 
sternum,  298 
Nedopil,  tuberculous  ulcer  of  tongue,  683 
Nelaton,  cystic  tumours  of  bone,  314 
operation  for  partial  hare-lip,  667 
operation  for  jienile  fistula,  12 10 
Nephrectomy,  ion,  1020 
abdominal,  1022 
lumbar,  1022 
results,  1023 


INDEX.  * 


1333 


Nephritis  (vi<pp6s,  a  kidney  ;  itis,  denoting 
inilannnatiou),  acnte  dill'iised  inter- 
stitial, 994 
causes  of,  998 
with  abscesses,  995 
chronic,  diagnosis  from  spinal  caries, 
488 

Nephrorrhaphy  1014 

Nephrd-lithotomy,  1009 

Nephrotoiny,  1009,  loii 

Neret,  snhclavian  aneurism  communicating 

with  lung,  209 
Nervks,  effects  of  aneurism  on,  109 

fifth,  section  of,  28 

infianimation  of,  21 

lingual,  division  of,  for  carcinoma,  688 
lihrenic,  injury  of,  in  ligature  of  sub- 
clavian, 208 
pneumogastric,  pressure  of  aneurism  on, 
155 

recurrent  laryngeal,  pressure  on,  155, 

160,  161 
section  of,  in  neuralgia,  27-  -33 
stretching  of,  27 
tLimours  on,  35 
Nervous  affection  of  larynx,  731 
deafness,  586 

irritation,    contraction    of  knee-joint 
from,  546 
contraction  of  muscles  from,  526 
symptoms  from  catheterism,  1185 
system,  diseases  of,  21 

a  cause  of  deforinity,  526 
Neukalgia (ceCfior,  a  nerve  :a\yos,  ijain),  24 
causes  of,  25 

diagnosis  of,  from  aneurism,  114 

from  inflammation,  25 

from  organic  disease,  25 

li'om  spinal  caries,  4S8 
epileptiform,  27 
facial,  27 

section  of  nerves  in.  27 — 33 
situations,  24 

stretching  atiected  nerve,  27 
symptoms,  24 
treatment,  25 
Neuualo ia  of  bladder.  1 1 27 
of  breast,  766 

hip,  diagnosis  from  sacro- iliac  disease, 

406 
joints,  368 
testis,  1233 
Neuritis  {uivpov,    a    nerve  ;    ith,  denoting 

inflammation),  21 
Neuroma  (veOpoc,  a  nerve),  35 
plexiforni,  36 
traumatic,  36 
treatment  of,  36 
Newman,  cases  of  nephrectomy,  1014,  1023 

electrolysis  in  cure  of  stricture,  11S9 
Nicati,  rare  form  of  hare-lip,  663 
Nimier,  cases  of  treatment  of  cyst  of  pan- 
creas, 946 
Nii)ple,  cracked,  770 
eczema  of,  771,  801 
inflammation  of,  770 
retraction  of,  in  cancer,  794 
supernumerary,  766 


Nitric  acid  test  in  excision  of  breast,  809 
Nocht,   stretching  the    sciatic    nerve  in 

sciatica,  statistics,  23 
Noli-me-tangere,  10 
Non-pulsating  tumours  of  groin,  947 
Norman,  ligature  of  innominate  artery,  191 
Norris,  statistics  of  ligature  of  external 
iliac,  175,  228,  229 

results  of  ligature  of  femoral,  243 
Nose,  abscess  of,  590 

acne  rosacea,  586 

ala  of,  restored,  657 

bleeding  from,  591 
treatment,  592 

calculi  in,  591 

catarrh,  chronic,  588 

columna  of,  restored,  656,  659 

depressed,  operation  lor,  661 

diseases  of,  586 

external  atfectious  of,  586 

fetid  tlischarge  from,  588 

fistulous  openings  into,  661 

gonorrhccal  inflammation  of,  11 70 

lipoma  of,  586 

lupus  ot,  587 

malignant  tunioiu-s  of,  59S 

ntevus  of,  77 

necrosis  of  bones  of,  590 

plastic  surgery  of,  656 

polypi  of,  593.    See,  Polypus 

restoration  of,  657 

septum,  deviation  of,  588 

squamous  carcinoma  of,  587,  598 

thickening  of  membrane  of,  589 

ulcei-s  and  fissures  of,  587 

watery  discharge  from,  588 
Nothnagel,  causes  of  intussusception,  902 
Nucleus  of  calculi,  1031 
Nunneley,  intraorbital  aneurism,  185,  186 


OBij(iUE  inguinal  hernia,  863.    See  Hernia. 
Obre's  case  of  obturator  hernia,  890 
Obstruction,  intestinal,  894.    Sec  Intestinal 

obstruction 
Obturator  artery.    Sec  Arteiv 

hernia,  888  ' 
Obturator,  677 

Occlusion  of  arteries,  98.    Sec  Arteries 
Occupation,  influence  of,  on  hernia,  826 
O'Dwyer's  intubation  tube,  754 
CEdema  (oiSeco,  I  swell)  from  aortic  aneurism, 

from  innominate  aneurism,  162 
of  larynx,  dysphagia  from,  726 
inflammatory,  of  sci'otum,  1228 

(Edematous  laryngitis,  726 

^Esophagectomy,  723 

Qisophagostomy,  cases  of,  723 

ffisoPHAGUs,  carcinoma  of,  714 

congenital  malformations  of,  712 
diseases  of,  712 
diverticula  from,  713,  715 
dysphagia  from  foreign  bodies,  716 

from  ]iressure  on,  715 — 717 
inflammatory  aft'ections  of,  712 
stricture  of,  715 
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CEsoPHAGUS — continued. 

stricture  of,  cancerous,  717 
diagnosis  of,  717 
fibrous,  717 
gastrostouiy  for,  721 
hysterical  or  spasmodic,  717 

treatment  of,  719 
malignant,  720 
organic,  717 

diagnosis  of,  718 
treatment,  719 
tumours  of,  714 
ulceration  of,  712 
Oetlingen,  intraorbital  aneurism,  186 
Ogle,    spontaneous    cure    of  innominate 

aneurism,  163 
O'Grady,  ligature  of  innominate  artery,  191 
Ogston,  jejunostomy,  937 
Olecranon,  excision  of,  396 

enlargement  of  bursa  over,  508 
Oilier,  excision  of  the  os  calcis,  462 

experiments  on  bone-producing  power 

of  periosteum,  291,  292,  374 
operation  for  rhinoplasty,  660 
removal   of   naso-pliaryngeal  tumour, 
597 

Omentum  in  hernia,  822,  824 
cysts  in,  856 

excision  of,  in  hernia,  856 

management  of,  856 

sacs  or  apertures  iu,  856 
Onychia,  2 

simple,  2 

syphilitic,  2 
Oophorectomy,  1280 
Open  piles,  974 

Ophthalmic  artery,  aneurism  of,  185 
Optic  neuritis  from  intracranial  aneurism, 
183 

Orbit,  aneurism  in,  185 

Orchitis  (upx's,  a  testicle  ;   itis,  denoting 
inflammation),  1234.    Sec  Testis,  in- 
flammation of 
syphilitic,  1256 
O'Reilly,  ligature  of  subclavian  artery,  195 
Organic  stricture  of  oesophagus,  717 

of  urethra,  1 1 74,  1 1 76 
Orthopaedic  (opQlis,  straight ;  TraiSei'o,  educa- 
tion) surgery.  527 
Os  calcis,  excision  of,  462 
Osseous  ankylosis,  362,  440 

of  knee,  548 
Ossification  of  arteries,  97 
OsTElTrs  (oCTTe'ov,  a  bone  ;  ith,  denoting  in- 
flammation), 25-8 
affecting  cancellous  tissue,  264 

compact  tissue,  258 
chronic,  269 
causes,  269 

symptoms  and  treatment,  270 
deformans,  300,  309 
osteoplastic,  265 
pathology  of,  258 

rarefying,  259,  265,  266,  269,  270,  290 
tuberculous,  265 
OsTEO-ANEUKlSM  {oatiov,  a.hon f ,  ancurism), 
322 

characters  of,  322 


OsTEO-ANEURiSM — Continued. 
diagnosis,  324 
ligature  in,  325 

of  humerus,  diagnosis  from  aneurism,  200 
situation  of,  323 
symjitoms  of,  323 
treatment  of,  325 
Osteo-arthritis,  354 

Osteo-cancer  (cxniov,  a  bone  ;  cancer),  315 
Osteo-cephalonia  [bdriov,  a  bone  ;  Ki<paKri,  a 

head),  315 
Osteoclasts,  259,  261 
of  antrum,  630 

breast,  785 

Osteomalacia  (6(tt€uv,  a  bone  ;  fxaAaKds,  soft), 
306.    /See  Mollifies  ossium 
senile,  1063 
Osteoma  of  breast,  785 

Osteomj'elitis  {oarduv,  a  bone  ;  /MueA6s,  mar- 
row ;    itis,  denoting  inflammation), 
262  {see  288) 
acute  difl'use,  263 
diffuse  septic,  274 

pathology  of,  274 
symptoms,  275 
treatment,  275 
idiopathic  infective,  263 
]iathology  of,  262 
simple  acute,  262 
tuberculous,  264,  282,  288 
Osteoplastic  {oareor,  a  bone  ;  vKacraai,  I  form) 
osteitis,  260,  262,  265,  269 
periostitis,  257,  269,  334 
resection  of  foot,  466 
section  of  upper  jaw,  641 
Osteophytes,  257,  355 

Osteoporosis  (ooTioi/,  a  bone  ;  iripos,  passage), 
260 

Osteotome,  Gowan's,  436 

Macewen's,  543 
Osteotomy  (bcn^ov,  a  bone;  rifxvw,  I  cut), 
antiseptic,  543,  550 
linear,  270 

Osteotrite  (daTeov,  a  bone  ;  rptfiw,  I  grind), 

Marshall's,  285 
Otis,  evacuator  invented  by,  1082 

internal  urethrotomy,  1 181 

treatment  of  prolonged  gleet,  1 165 

urethrometer,  1077,  1181 
Otitis   {ovs,  genitive  aros.  the  ear  ;  itis, 
denoting  inflammation)  externa,  577 
Ovarian  Tumours,  1286 

diagnosis,  1286 

excision  of,  1289 

incision  and  drainage  in,  1288 

medical  treatment  of,  1287 

tapping  in,  1287 

treatment  of,  1287 
Ovaries,  absence  of,  1277 

hernia  of,  1296 
Ovariotomy  (nvarivm,,  an  ovary  ;  Tfnnu,  I 
cut),  1289 

antiseptic  precautions  in,  1290 

mode  of  performing,  1291 

after-treatment,  1295 

prepaiation  of  patient,  1290 

results,  1289 
Overflow  of  urine,  1 126 
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Oxalate  of  lime  ealctili,  1028,  1031 

favourable  for  lithotrity,  1096 
deposits  of,  1027 

treatment,  1028 
Ozana  (lifo),  I  smell),  588 
simple,  589 
strumous,  590 
syphilitic,  588-590 


Pachydermatous  tumour  of  scalp,  568 
Paget,  James,  benign  and  malignant  tumours 
of  bone,  320 
disease  of  nii)ple,  801 
duration  of  life  in  cancer  of  the  breast, 

797,  806 
idiopathic  phlebitis,  58 
increased  length  of  bones,  300 
statistics  of  the  duration  of  life  in  cancer 

of  breast,  806 
osteitis  deformans,  300,  309 
quiet  necrosis,  289 
watery  discharge  from  nose,  588 
Paget,  S.,  cases  of  parotitis  after  injury  or 
disease  of  abdomen  or  pelvis,  606 
tumours  of  soft  palate,  703 
Pain  in  aneurism  of  aorta,  154 

of  innominate  artery,  162 
in  calculus,  1036 

cancer  of  breast,  795 
hip-joint  disease,  415 
intracranial  aneurism,  183 
sacro-iliac  disease,  404 
Painful  condition  of  bladder,  1 1 27 
mammary  tumour,  789 
subcutaneous  tubercle,  36 
Palatk,  hard,  fissures  of,  675 
necrosis,  702 
perforation  of,  677 
plastic  surgery  of,  671 
soft,  fissures  of,  672,  673 
Pancreas,  cysts  of,  945 
Pancreatic  sai'coma,  787 
Papillomata  of  bladder,  1 129 
of  kidney,  1018 
larynx,  732 
rectum,  963 
skin,  18 
tongue,  684 
Paracentesis  (vapa,  beyond  ;  K^freu,  I  pierce). 

Sec  Tapping 
Paralysis  of  bladder,  1 147 
of  facial  nerve,  34 
larynx,  732 

muscles  of  deglutition,  717 
museh^s  of  limb,  reflex,  333 
deformity  from,  524,  551 
from  intracraniaf  aneurism,  183 
infantile,  526 
rheumatic,  34 
traumatic,  34 
Parametric  abscess,  1295 
Paraphimosis    (irapd,    beyond  ;    <ptfj.os,  a 
muzzle),  1222 
treatnieut  of,  1222 
Paraplegia  from  curvature  of  spine.  497 
Parasitic  cyst  of  breast,  782 
Pare,  Ainbroise,  bruit  in  aneurisms,  no 


Parenchymatous  goitre,  614 

inflammation  of  breast,  771 
Park,  excision  of  the  knee-joint,  371,  453 
Parker,  R.  W.,  aneurisms  in  young  subjects, 

lOI 

automatic  retractor,  745 

croup-kettle,  751 

excision  of  hip-joint,  434 

statistics  of  mevi,  69 

suction-tube  in  cases  of  diphtheria,  746 

trachea  tube,  749 

treatment  of  talipes  equino- varus,  556 
Parker,  Rushton,  embolic  arteritis,  86 

results  of  operations  for  radical  cure  of 
femoral  hernia,  882 
Parotid  gi.and,  diseases  of,  605 
excision  of,  609 
inflammation  of,  605 
tumours  of,  607 

diagnosis  of,  608 
malignant,  607 
treatment  of,  608 
Parotitis  {-rrapwris,  the  parotid  gland ;  itis, 
denoting  inflammation),  606,  819 
following  iiijuiy  or  disease  of  abdomen 
or  pelvis,  606 
Partridge,  ligature  of  subclavian,  195 
Pasteur,  micrococci  in  acute  necrosis,  278 
Patella,  diseases  of,  454,  505 
disease  of  bursa,  504 
necrosis  of,  454 
Paulus  J^gineta,  resection  of  bones,  370 
Peacock,  experiments  on  arteries,  98 

sacculated  aneurism,  104 
Pean,  excision  of  py loins,  935 
Peatson,   digital  compression  in  axillary 

aneurism,  201 
Pedicle  of  ovarian  tumour,  management  of, 
1290 

.Pelletan,  aneurismal  tumours,  109 
Pelvic  herni*,  888 

suppuration,  1295 
Pelvis,  diffuse  cellulitis  of,  1068,  1069 
disease  of  bones  of,  409 

diiiguosis  from  sacro-iliac  disease, 
408 

in  hip-joint  disease,  408 

necrosis  of  bones  of,  436 

rickets  of,  complicating  lithotomy,  1062 
Pelvis  of  kidney,  secondary  disease  of,  993 

septic  matter  in,  1000 
Penile  fistula,  l2oq 
Penis,  absence  of  (congenital),  1216 

adhesion  of,  to  scrotum,  12 16 

amputation  of,  1227 

dermoid  cysts  of,  1225 

diseases  of,  1216 

double,  12x6 

fil)rous  tumour  of,  1225 

fistula  in,  1209 

gangrene  of,  1223 

gonorrhceal  induration  of,  1 16S 

herpes  of,  1223 

liornj'  excrescences  on,  1224 

inflammation  of,  1223 

lymphatics  of,  1166 

malformations  of,  1216 

naevus  of,  79 
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Penis — continued. 
sarcoma  of,  1225 
sebaceous  cysts  of,  1225 
squamous  carcinoma  of,  1225 
warts  on,  1224 
warty  carcinoma  of,  1225 
wound  of  dorsal  artery  of,  in  lithotomy, 
1065 

Penrose  and  Lee  Dickinson,  cases  of  sub- 
diaphragmatic abscess,  935 

Pepper,  Dr.,  tapping  pulmonary  cavity, 
762 

Perchloride  of  iron,  injection  of  in  aneurism, 
149,  188 
in  gluteal  aneurism,  235 
in  cystic  broncliocele,  619 
hiemorrhagic  diathesis,  83 
intraorbital  aneurism,  188 
nfevus,  73 

pulsating  bronchoeele,  616 
varix,  66 

Perchloride  of  mercury  in  treatment  of 

tuberculous  disease  of  bladder,  1 1 28 
Percussion  in  intestinal  obstruction,  911 
Perforating  necrosis,  298 
Perforations  in  palate,  677 
Pericardium,  drainage  of  the,  764 

tapping  the,  763 
Perimetric  abscess,  1296 
Perinseum,  rupture  of,  1276 

with  recto-vaginal  fistula,  965 
wounds  of  arteries  of,  1064,  1073 
Perinseal  abscess,  11 68,  1207,  1276 
forms  of,  1207 
treatment,  1208 
fistula,  1209 
hernia,  890 

incision  in  imperforate  anus,  950 

lithotrity,  1093 

section  for  stricture,  1195 
Perinephritic  abscess,  488,  489,  1007 
Periosteum,  affections  of,  a  cause  of  necrosis, 
287 

inflammatory  processes  in  the,  255,  256 
regeneration  of  bone  by,  291 
Periostitis  Q)cr20s<«ej/i ;  ifAs,  denoting  in- 
flammation), 256,  268 
osteoplastic,  257 
simple  acute,  256,  268 
suppurative,  256,  642 
symptoms,  268 
tuberculous,  258,  282 
treatment,  269 
Peripheral  necrosis,  288,  290,  294 

nervous  irritation,  deformity  from,  526 
Peritoneum,  prolongation  of,  in  descent  of 
testes,  868 
wound  of,  in  lumbar  colotomy,  923 
Peritonitis  {jMritoneum  ;  itis,  denoting  in- 
flammation), with  hernia,  833,  838 
after  abdominal  operations,  816 
hernia  operations,  850,  851 
lithotomy,  :o69 
diagnosis  in  intestinal  obstruction,  907, 
908 

from   intestinal  nephritis, 
1002 

laparotomy  for,  926 


Peritonitis — continued. 
perforative,  927 
tuberculous,  927 
Perityphlitic  abscess,  929 
Perityphlitis,  diagnosis  of,  from  acute  hip- 
disease,  423 
Perkowski,  treatment  of  osteomyelitis,  276 
Petit,  cases  of  neurectomy  of  spinal  accessory 

for  spasmodic  torticollis,  533 
Pfeifl'er,  accidental  inoculation  of  joint  from 

tuberculous  cow,  344 
Pharyngitis,  708 

acute  catarrhal,  708 
chronic  catarrhal,  708 
erysipelatous,  710 
follicular  or  granular,  708 
phlegmonous,  710 
Pharynx,  abscess  behind,  711 
dysphagia  from,  711 
diseases  of,  708 
epithelioma  of,  712 
inflammation  of,  710 
polypi  in,  712 

dysphagia  from,  712 
syphilitic  ulceration  of,  711 
tumours  of,  712 

behind,  dj'sphagia  from,  712 
Phelps,  treatment  of  talipes  equino- varus, 
556,  557 

wooden    box-splint   for   treatment  of 
spinal  ilisease,  494 
Phimosis  ('piiJ.os,  a  muzzle),  1218 

acquired,  12 19 

congenital,  1218 

circumcision  for,  1220,  1221 

dilatation  in,  1220 

slitting  prepuce  for,  1220 
Phlebitis  (<pAe<p,  a  vein  ;   itis,  denoting  in- 
flammation), 57 

causes,  57 

diagnosis  from  lymphangitis,  39 
diffuse,  58 
idiopathic,  58 
pathological  anatoni}',  58 
spreading  septic,  59,  60 
sym])toms  of,  59 
traumatic,  57 
treatment,  60 
Phlegmonous  pharyngitis,  710 
Phosphatic  calculi,  1029 

favourable  for  lithotrity,  1096 
deposits,  1029 

treatment,  1029 
Phosphorus  necrosis  of  jaws,  625  [sec  287) 
reproduction  of  lower  jaw  after,  292,. 
627 

Phthisis,  laryngeal,  730 
Pigeon-breast,  303 
Pilcher,  spontaneous  aneurism,  215 
Piles,  blind,  974 

causes  of,  exciting,  976 
predisposing,  974 

cautery  in,  985 

coagulation  in,  980 

complications  of,  980 

constitutional  management  of,  982 

dangers  attending  oiierations  for,  986' 

diagnosis  of,  981 
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Piles — contin  km?. 

excision  of,  983,  985 
external,  974,  977 

syniptouis,  978 
fleshy,  978 
globular,  978 
litemorrliagp  t'roni,  979 

diagnosis  of,  981 

treatment,  98 1 
internal,  974,  97S 

symptoms,  978 
intero-external,  974 
ligature  of,  984 
longitudinal,  978 
open,  974 
sphacelus  of,  981 
structiu'e  of,  976 
subsidence  of,  980 
suppuration  of,  981 
terminations  of,  980 
treatment,  981 

local.  983 

Pilz,  statistics  of  ligature  of  carotid,  175,  176  1 
Pimbet,  cases  of  obturator  hernia,  888 
Pirogotf,  ligature  of  carotid  for  innominate 

aneurism,  [64 
Pitts,  columnar  carcinoma  of  bone,  322 

median  hare-lip,  663 
Plaster  of  Paris  bandage  in  spinal  disease, 

491—493 

Plastic  {wAdairui,  I  form)  suegkuy,  652 
of  eyelids,  655,  656 
face,  652 
lips,  662 
nose,  656 
palate,  671 

Pleura,  inflammation  of,  after  ligature  of 

subclavian,  207 
tapping  the,  755 
Plexiform  neuroma,  36 
Plugging  nostrils,  592,  593 
Pneumonia  after  ligature  of  subclavian 

artery,  206 
Pneumothorax,  761 

Polaillon,  results  of  excision  of  os  calcis, 
463,  464 

Poland,  cure  of  subclavian    aneurism  by 
digital  comjiression,  190 
statistics  of  subclavian  aneurism,  189, 
197 

Politzer's  bag,  576,  578 
Pollard,    excision  of  the  hip-joint,  434  ; 
results  of  operation,  438,  439 
retropharyngeal  abscess,  711 
Pollock,  operation  for  staphylorrhaphy,  674 
Polydactylism,  53S 
Polymazia.  765 

Polypoid  tumours  in  urethra,  1 213 
Poi.Yl'Us  of  antrum,  630 
of  bladder,  1 130 
in  ear,  585 
fleshy,  594 
in  frontal  sinuses,  601 

larynx,  733 
nasal,  594 

fibrous,  596 
nialignanr,  598 
mucous,  594 


Polypus — contimicd. 

nasal,  mucous,  removal  of,  595 
pharyngeal,  712 

dysphagia  froiji,  712 
of  rectum,  963 

diagnosis  from  piles,  981 
of  soft  palate,  703 
of  trachea,  738 
of  umbilicus,  946 
uterine,  1284 
Poors  (of  New  York),  disease  of  sacro-iliac 
joint,  403 
treatment  of  ozsena,  589 
Pojsliteal  aneurism.    Sec  Aneurism 
Porta,  mortality  after  ligature  of  arteries, 
125 

Portal  circulation,  retardation  of,  a  cause  of 

piles,  976 
Pott's  disease  of  spine,  476 

in  adults,  482 

in  children,  482 
Pregnancy  complicating  hernia,  838 

effect  of,  on  cancer  of  the  breast,  805 

mollities  ossiuni  during,  307 

strangulation  of  umbilical  hernia  during, 
886 

Prepuce,  circumcision  for  ilisease  of,  1220 

herpes  of,  1223 

hypertrophy  of,  1224 

inflammation  of,  1223 

slitting  up,  for  phimosis,  1220 
Pressure  in  aneurism.    Sec  Compression 
Pressure-effects  of  aneurism,  108 
of  aorta,  153 

of  innominate  artery,  161 
of  intracranial  aneurism,  182 
obstructions  to  flow  of  urine,  994 
Priapism  from  calculus,  1037 

persistent,  1223 
Proctectoni}',  950 
Proctotomy,  linear,  955 
Prolapsus  {Lat.  a  falling  forth)  ani,  987 
from  calculus,  1037 
causes  of,  987 
diagnosis  of,  987 

from  piles,  981 
ligature  of,  98S 
treatment  958 
of  rectum,  989,  1037 
complete,  989 
partial,  987 
treatment,  9S9 
tongue,  678 
vagina.  1276 
Proliferous  cysts  of  breast,  7S0 
Prostate  gl.vnd,  abscess  of,  11 38,  1140, 
1208 
atrophy  of,  1 1 53 
carcinoma  of,  1 1 55 
dilatation  of,  in  lithotomy,  1055 
disease  of,  producing  irritable  bladder, 

1 119 
diseases  of,  1 1 38 
enlargement  of,  1 141 
from  calculus,  1042 
castration  for,  11 50 
characters  of,  1141 
diagnosis  of,  1 146 
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enlargement  of,  difticnlty  in  lithotomy 
■from,  1060,  1062 
influence  on   lithotrity,  1808  {see 
1097) 

mechanical  effects  of,  1 143 
moral  effects  of,  1144 
retention  of  urine  from,  1 146 

treatment  of,  1 151 
symptoms  of,  1 145 
treatment,  1147,  1149 
fibroid  tumours  of,  complicating  litho- 
tomy, 1062 
hfemorrhage  from,  11 36 
incision  of,  in  lithotomy,  1054 
inflammation  of,  acute,  11 38 
chronic,  1139 

diagnosis,  11 40 
treatment,  1 140 
retention  of  urine  from,  1139 
simple  tumours  of,  1142 
tubercle  of,  1 154 
tumours  of,  1 142 

impeding  lithotomy,  1060,  1062 
Prostatectomy,  1 150 
Prostatic  calculus,  1 1 53 

catheter,  1 149 
Prostatitis  ( }}rostatc  gland  ;   itu,  denoting 
inflan)mation),  1 138 
in  gonorrhoea,  1166 
Prostatorrhcea  (prostate  ;  ^ca,  I  flow),  1140 

diagnosis  from  spermatorrhcea,  1268 
Pruritus  ani  [Lat.  itching  of  the  anus),  966 
Pseudo-paralysis,  306 
Psoas  abscess,  484 

diagnosis  of,  490 

from  femoral  hernia,  490,  880 
tumour  simulating,  508,  509 
Psoriasis  of  tongue,  679,  680 
Ptosis  {inioats,  a  falling)  from  intracranial 

aneurism,  183 
Pudendal  hernia,  891 
Pudic  artery,  aneurism  of,  234 
Puerperal  arthritis,  336 

mastitis,  771 
Pulmonary  cavities,  tapping,  761 
operation,  762 
trochar  for  tapping,  762 
Pulsating  bronchocele,  615 

diagnosis   from  carotid  aneurism, 
171 

tumours,  diagnosis  from  aneurism,  112, 
324 

of  bone,  322.    See  Osteo-aneurism 
diagnosis,  324,  325 
situation,  323 
symptoms,  323 
treatment,  325 
of  groin,  diagnosis  of,  947 
Pulsation  of  aneurism,  112 
of  aortic  aneurism,  157 
recurrent,  after  operation  for  aneurism, 
126—130  {see  246) 
Pulse  in  innominate  aneurism,  162 
Purgatives,  piles  caused  by  habitual  use  of, 
976 

Purulent  ophthalmia,  preventive  treatment 
of,  in  new-born  children,  1 170 


PyEemia  \{nvoi',  pus  ;  a"na,  blood),  arthritis 
from,  336 
gonorrheal,  1 171 

diagnosis   from    interstitial  nephritis, 
1002 

in  urinary  diseases,  991 
Pyelitis,  a  complication  of  goncrrhoea,  1167 

calculous,  1 006 

diagnosis,  1008 
Pyelo-nephritis,  995 
Pylorectomy,  935 

Pylorus,  digital  dilatation  of,  for  simple 
stricture,  937 

excision  of,  for  cancer,  935,  936 
Pyonephrosis,  1006,  1017 

nephrectomy  for,  102 1 


Quinsy,  703 

diagnosis,  704 


Rabe,  statistics  of  ligature  of  external  iliac, 
229 

Race,  influence  of,  on  hernia,  826 
Radial  artery.    See  Artery,  radial 
I  Radical  cure  of  hernia,  828.    Sec  Special 
herniie. 
of  varicocele,  1250 
Radius,  diseases  of,  395 
excision  of,  396 

tuberculous  disease  of,  282,  283,  396 
Ralfe  and  Godlee,  suppression  of  urine,  1012 
Ransohoff,  removal  of  tumour  of  bladder  by 
lateral  cystotomy,  1132 
I  Ranula,  701 
Rectal  fistula,  963 
Rectangular  staf}',  1072 
Rectocele  (rectum,  the  straight  intestine  : 

K-fiXri,  a  tumour),  1276,  1277 
Recto-vaginal  (rectum,  the  straight  intestine  ; 

vagina)  fistula,  964 
Recto-vesical  (rectum,  the  straight  intestine  ; 
vesica,  the  bladder)  fistula,  963 
lithotomy,  1075 
Rectum,  absence  of,  949,  951 
adenoma  of,  963 
arrangement  of  veins  of,  974 
atony  of,  969 
carcinoma  of,  956 

excision  of  tumour,  959 

results  of  operation,  960 
treatment,  958 
cauliflower  growth  of,  956 
examination  of,  in  intestinal  obstruc- 
tion, 912 
fistulous  openings  into,  963 
gonorrhojal  inflammation  of,  952 
inflammation  of,  952 
intussusception  of,  961 
invagination  of,  989 
malformations  of,  949 
occlusion  of,  by  septum,  949 
'  opening  into  other  canals,  951 

papilloniata  of,  963 
piles  caused  by  disease  of,  976 
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Rectum  — con  fin  11  cd. 
prolapsus  of,  989 

treatment,  989 
sarcoma  of,  962 
stricture  of,  fibrous,  953 
treatment,  954 
malignant,  958 

treatment,  958 
stricture  of,  syphilitic,  955 
ulceration  of,  952 

wound  of,  in  lateral  lithotomy,  1067 
in  median  lithotomy,  1073 
Rectum-dilator,  955 
Recurring  sarcomata  of  lireast,  792 
Reducible  hernia,  S26.    Sec  Hernia 
tumours  of  groin,  947 
of  scrotum,  1266 
Reflex  irritation  of  kidney,  998 
Regnoli's  operation  for  excision  of  the  tongue, 
694 

Rehn,    removal  of  tumour  within  spinal 
ca)ial,  501 

Reid,  treatment  of  po])liteal  aneurism  by 

bloodless  method,  143 
Relaxed  throat,  708 
Renal  calculus.  1006 

diagnosis,  1008 
colic,  1007 

tumours,  diagnosis  of,  1019 
Rejjair  of  bone  after  excision,  374 
after  necrosis,  291 
of  jaw  after  removal,  627 
in  divided  tendons,  528 
in  joints  after  destruction  of  cartilage, 
339 

Resection.    iSVc  Excision 
Retention  of  urine.    Siy  Urine 
Retention-cysts  of  breast,  779 

diagnosis,  782 
Retraction  of  nipple  in  cancer,  794 
Keybard,  tapping  the  chest,  755 
Rheumatic  arthritis,  354,  500,  535 
acute,  337 
chronic,  354 
paralysis,  34 

treatment,  35 
synovitis,  treatment  of,  329 
Rheumatism,  diagnosisof,  from  aneuri.sn.,  1 14 
from  caries  of  spine,  488 
tuberculous  hip  disease, 
423 

osteomalacia,  308 

gonorrhojal,  1171 

scarlatinal,  337 
lihinoliths  in  the  nasal  fossse,  591 
Rhinoplastic  operations  (^iV,  the  nose,  TrAacro-w, 
I  form),  656 

modihcation  of,  661 
Ribs,  necrosis  of,  298 
Rickets,  301 

causes,  301 

deformities  of  bones  in,  303 
of  lower  limb  from,  551 
dentition  in,  303 
diagnosis  from  osteomalacia,  308 
of  pelvic  bones,  complicating  lithotoiiiy, 

1062 
pathology,  304 


Rickets — covf  in  ucd. 

progress  ami  prognosis,  303 

symptoms,  302 

treatment,  305 
Rickety  rosary,  303 
Ricord,  treatment  of  cliordee,  1 166 

of  urinary  fistula,  1210,  1211 
Rigaud,  excision  of  scapula,  379 
Rigors  from  catheterism,  1185 
Rivington,  cases  of  intraorbit  il  aneurism, 
185,  188 

digital  compression  and  ligature  of 
common  carotid  in  intraorbital  aneur- 
ism. 188 

Rizzoli,    digital  compression    in  axillary 

aneurism,  201 
Robert,   supernumerary  mammary  glands, 

766 

Roberts,  excess  of  uric  acid  in  urine,  1026 
Robson,  ilayo,  jejunostomy,  937 

operations  on  the  gall-bladder,  941,  943 

treatment  of  neuroma,  37 
Rodent  ulcer,  10 

diagnosis  of,  12 

pathology,  12 

symptoms  of,  1 1 

treatment,  13 
Rodgers,  ligature  of  subclavian  artery,  195, 
197 

Rogers,  elephantiasis  of  scrotum,  41,  42 
Rose,  excision  of  the  Gasserian  ganglion,  32 

excision  of  femoral  aneurism,  130 
Rosenbach,  micrococci  in  acute  necrosis,  278 
Roth,  Bernard,  treatment  of  lateral  curva- 
ture of  sjiine,  523 
Rouge  of  Lausanne,  digital  comjiression  in 
carotid  aneurism,  171 
treatment  of  obstinate  ozfena,  591 
Roux,  amputations  in  osteomyelitis,  276 
RUPTUKE  of  aneurism,  116 
axillary,  209 
intracranial,  184 
popliteal,  249 
of  arteries,  spontaneous,  98 
of  perinseum,  1276 
Rydygier,  excision  of  pylorus,  935 


Sac  of  hernia,  821 

ascitic  fluid  in,  823 

changes  of  fluid  in,  833 

exposure  of,  846 

foi'eign  bodies  in,  824 

hydrocele  of,  823 

opening  the,  847 

sloughing  of,  857 

suppuration  in,  834 

treatment  of,  848 
Sacculated  aneurism,  104 

structure  of,  107 

bladdei-.    Sec  Bladder  and  Litliotomy 
vSack,  results  of  antiseptic  treatment  after 

excision  of  knee,  453 
SAcr.o-li.l.\c  .TOINT,  disease  of,  403 

diagnosis,  406 

pathology,  403 
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Sacko-iliac  joint,  disease  of — continued. 

prognosis,  408 

symptoms,  4C4 

treatment,  408 
Sacs  in  omentum,  856 
Salivary  calculi,  702 

fistula,  601 
Sanson,  recto-vesical  lithotomy,  1075 
Sapliena  vein,  varix  of,  diagnosis  from  femoral 

hernia,  880 
Sarcocele  (o-apl,  flesh  ;    ktjAt;,  a  tumour), 
1251 

Sarcoma  (capf,  flesh),  alveolar,  of  skin,  1 5 
of  antrum,  631 
axilla,  815 
bladder,  1 133 
breast,  791 

diagnosis,  792 
treatment,  793 
central  of  bone,  316 

diagnosis  from  clironic  osteitis  and 
periostitis,  318 
from  aneurism,  319 
cystic  of  breast,  786 

diagnosis  from  cystic  carci- 
noma, 803 
of  testis,  1262 
of  clavicle,  378 
of  kidney,  1018 
of  lower  jaw,  645 
in  muscle,  514 
melanotic,  15 
myeloid,  in  bones,  32  r 
of  naso-orbital  region,  599 
of  nose,  600 
of  cesophagus,  714 
of  parotid  gland,  607 
of  penis,  1225 
of  rectum,  962 
of  upper  jaw,  631 
of  uterus,  1286 
periosteal,  317,  319 

jjulsating,  diagnosis  from  aneurism  of 

iliac  artery,  223 
round-celled,  in  bones,  317 
in  skin,  15 
of  tonsil,  706 
secondarj',  of  bone,  322 
of  spermatic  cord,  1263 
soft,  diagnosis  from  aneurism,  112 
spindle-celled,  in  bones,  315 

in  skin,  15 
of  testis,  1259,  1262 
vascular,  322 
Sarcomatous  polyp,  594 
Savory,   specimens  of  ligature  of  femoral 
artery  for  popliteal  aneurism,  123 
treatment    of  recurrent   pulsation  in 
aneurism,  129 
Saw,  Butcher's,  375 
for  necrosis,  295 
Sayre,  division  of  neck  of  femur,  441 
excision  of  the  hip-joint,  435 
extension  aftf.r  division  of  tendons,  528 
operation  for  angular  ankylosis  of  hip, 
441 

plaster    of    Paris  bandage  in  spinal 
disease,  491 — 493 


Scalp,  diseases  of,  568 

najvus  of,  75 
Scalpels  for  lithotomy,  1048 
Scaphoid  bone,  excision  of,  467 
Scapula,  excision  of,  380 

results  of,  382 
necrosis  of,  298 
Scar.    Sec  Cicatrix 
Scarlet  fever,  arthritis  in,  337 
Scarpa,  case  of  galactocele,  769 
Scarramuzza,  digital  compression  in  intra- 
orbital aneurism,  188 
Schneiderian  membrane,  thickening  of  the, 
589 

diagnosis  from  polypus,  595 
Sciatic  artery,  aneurism  of,  235 
hernia,  891 

Sciatic  nerve,  stretching  the,  in  sciatica,  23 
Sciatica,  22 

diagnosis  from  sacro-iliac  disease,  406 

treatment  of,  22,  23 
Scirrhous  wart,  15 

SciRRHUS   {crKippos    a   hard   swelling),  of 
breast,  793.    See  Breast 
diagnosis,  802 

circumscribed,  793 

of  tongue,  686 
Scissor-legged  deformity,  442 
Sclerosis  {a-KX-hpos,  hard)  of  bone,  300 
Sclerotitis,  gonorrhceal,  1170 
Scoliosis,  518 
Scoop,  lithotomy,  1049 
Scott,  dressing  of  inflamed  joints,  341 
Scraping  in  lupus,  8 

osteomyelitis,  276 
Scrofuloderma,  9 
Scrotal  fistula,  1209 

hernia,  863 

tumours,  general  diagnosis  of,  1265 

urethroplasty  in,  1209 
Scrotum,  adhesion  of  penis  to,  1216 

diagnosis  of  tumours  of,  1265 

diseases  of,  122S 

elephantiiisis  of,  42 

hfematoma  of,  1228 

inflammatory  oedema  of,  1 228 

squamous  carcinoma  of,  1229 
Scurvy,  infantile,  306 

rickets  and,  305 
Secondary  aneurism,  128 

popliteal,  247 

resection  of  joints,  377 
Sedentary  life  a  predisposing  cause  of  piles, 
976 

Sedillot,  excision  of  tongue,  696 
gastrostomy,  720 

operation  for  staphylorrhaphy,  674 
Sediments,  urinary,  1025 
Seminal  flux,  1267 

Seuion,  malignant  disease  of  larynx,  736, 
737 

Senile  arthritis,  339,  343 

gangrene,  100 

necrosis,  288 

osteomalacia,  1063 
Senn,  N.,  cases  of  cysts  of  the  pancreas,  945 

ileo- colostomy,  924 

treatment  of  caries,  286 
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Septicieiuia  after  abdominal  operations,  816 

in  urinary  diseases,  991,  1005 
Septic  matter  in  pelvis  of  kidney,  efi'ects  of, 
1000 

pnenmonia,  a  cause  of  death  in  excision 
of  tongue,  698 
•Septum  erurale, relation  to  feuioral  hernia,  878 
Septum  of  nose,  abscess  ot,  diagnosis  from 
polypus,^  595 
lateral  deviation  of,  595 
Sequestrum  (Lat.  a  thing  deposited),  288 
removal  of,  by  natural  process,  293 
by  operation,  293 
Sequestrum  forceps,  295 
Serous  cysts  of  breast,  782 

of  neck,  610 
Serous  collections,'   diagnosis  from  spinal 

abscess,  490 
Seton  in  varix  of  lymjihatic  vessels,  40 
Sex,  influence  on  aneurism,  102 
calculus,  1035 
cancer  of  bi  east,  800 
haemorrhoids,  975 
on  hernia,  825 

femoral,  880 
lupus,  7 

mollifies  ossium,  307 
piles,  975 

spinal  curvature,  519 
Sexual  melancholia,  1267 

treatment  of,  127 1 
Shock,  a  cause  of  death  in  abdominal  opera- 
tions, 819 

SiiouLDER-JoiNT,  chronic  rheumatoid  ar- 
thritis of,  359 
diseases  of,  382 
excision  of,  383 
Sibley,    statistics   of  duration   of  life  in 

cancer  of  breast,  806 
Sight  affected  by  intracranial  aneurism,  183 
Silver,  nitrate  of,  in  laryngeal  disease,  729 

in  spermatorrhcea,  1269 
Simon,  Gustav,  extirpation  of  kidney,  1020 
Sims's  catheter,  1213 
Sinus,  frontal,  disease  of,  601 
Sinuses  in  tuberculous  disease  of  liip-joint, 
Siphon  trochar,  757 

419,  422 
Skin,  adenoma  of,  17 
diseases  of,  3 

implicated  in  cancer  of  breast,  795 

gouorrhceal  eruptions  of,  11 73 

sarcoma  of,  15 

transplantation  of,  653,  655 
Skull,  diseases  of,  568 

fungus  of,  569 

syphilitic  necrosis  of,  297 
Sloughing  of  aneurism,  116,  130 

of  bursa  patellte,  505 

of  hernial  sac,  857,  858 

after  lithotomy,  1069 
Sloughy  ulceration  of  gums,  622 
Small-pox,  arthritis  in,  336 
Smith,  Greig,  treatment  in  operation  for 

intestinal  obstruction,  915 
Smith,  H.,  operation  for  piles,  985 

clamp,  985 

seat  of  urethral  stricture,  11  77 


Smith,  R.  W.,  intracranial  aneurism,  181, 
182 

rheumatic  arthritis,  354,  357 
unprecedented  case  of  neuroma,  36 
Smith,  Shingleion,  tapping  pulmonary  cavi- 
ties, 762 

Smith,    Stephen,    statistics  of  ligature  of 

common  iliac  for  aneurism,  232 
Smith,  T. ,  acute  arthritis  of  infants,  339 
gag  for  operations  on  mouth,  673 
Wood's  moditicatioii  of,  673 
treatment   of    recurrent   pulsation  in 

aneurism,  129 
treatment  of  rheumatoid  arthritis,  356 
Smythe,  ligature  of  innominate  and  verte- 
bral arteries,  191,  199 
ligature   of    innominate    and  cai'otid 

arteries,  194 
subclavian  aneurism,  130 
Softening  of  bone,  264 

of  brain  from  intracranial  aneurism, 
184 

Soft  polypus,  594 
Sore  throat,  708 

clergyman's,  728 
Sounding  for  stone,  1039 

errors  in,  1041 
Sounds  for  lithotomy,  1038 

lithotrity,  1076,  1077 

urethral  stricture,  11 80 
South,  ligature  of  abdominal  aorta,  233 
Southam,  neurectomy  of  spinal  accessory  for 
spasmodic  torticollis,  533 

treatment  of  aneurism  by  injection  of 
librin-ferment,  149 
Southey's  drainage  trochar,  926 
Souza-Leite,  post-mortem  examination  of 

cases  of  acromegaly,  311 
S])anton,  ankylosis  of  jaw,  649 
Spasm  of  bladder  in  lithotomy,  1061 
Spasmodic  contraction  of  sjihincter  ani,  969 

spermatorrhoea,  1270 

stricture  of  cesophagus,  717 
urethra,  1 1 74 
Speculum  ani,  968 

nasal,  587 

vaginfB,  1272 
Speech  after  removal  of  tongue,  700 
Spence's  amputation  at  shoulder-joint,  385 
for  subclavian  aneurism,  198 
Spencer,  W.  G.,  experiments  on  monkeys, 
193 

Speiimatic  coud,  division  of  in  castration, 
1264 

ha^matocele  of,  1248 

diagnosis  from  hernia,  868 
hydrocele  of,  1237 

diagnosis  from  hernia,  867 
diffused,  1246 

diagnosis  of,  1266 
inilammatiuu  and  abscess  of,  1237 
relation  of  to  hernia,  864 
solid  tumours  of,  1263 
torsion  of,  1231 
varix  of,  1249 
Spermatorrhcea  (unipfia,  gen.  anipixaTos,  seed  ; 
1>€U),  I  flow),  1267 
spasmodic,  1270 
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Spermatorrhoea  — continued. 
true,  1267 

diagnosis,  1268 
treatment,  1268 
Spermatospasnios  ((nripixa,  seed  ;  o-ttoujuos, 

contraction  or  spasm),  1270 
Spermatozoa  in  fluid  of  encysted  hydrocele, 
124s 

Sphacelus  \a(pa.Ke\os,  gangrene)  of  piles,  981 
Sphenoid  bone,  tumours  growing  from,  641 
Sphincter  ani,  spasmodic   contraction  of, 
969 

Spina  bifida  {Lat.  cleft  spine),  470 
treatment,  473 
bifida  occulta,  472 
ventosa,  313,  402 
Spinal  cord,  paralysis  from  injury  of,  34 
slow  compression  of,  in  spinal  disease, 
485 

symptoms,  486 
treatment,  473 
Spine,  angular  curvature  of,  476 
caries  of,  476 

abscess  in,  483 

diagnosis  of,  488 

from  sacro-iliac  disease,  406 

pai'aplegia  from,  497,  498 

pathology,  476 

prognosis  of,  490 

seat  of,  482 

symptoms  of,  482 

treatment,  491 
diseases  of,  470,  500 

in  cervical  region,  498 

plaster-of- Paris  bandage  in,  491  — 
493 

lateral  curvature  of,  519 
causes  of,  519 

diagnosis  from  tuberculous  disease 

of  hip,  423 
mechanical  contrivances  for,  523 
mechanism  of,  520 
secondarj',  524 
signs  of,  521 
treatment  of,  522 
Pott's  disease  of,  476 
tuberculous  disease  of,  476 
tumours  of,  500,  501 
Splay  foot,  561 
Spleen,  extirpation  of,  943 
Splenectomy,--  943 
Spondylitis  deformans,  362 
Spongy  exostosis,  312 

ulceration  of  gums,  622 
Spontaneous    aneurism,   rarity    of,  below 
axilla,  215 
gangrene  from  arteritis,  94 
hfeiiiatocele,  1246 
Squamous  carcinoma,  9 
of  bone,  322 
diagnosis  from  lupus,  7 
of  gum,  625 
labia,  1274 
leg,  10 
lip,  603 

naso-orbital  region,  599 
nose,  587,  598 
penis,  1225 


I  Squamous  carcinoma — continued. 

of  penis,  diagnosisfrompapillomata,  1226 
skin,  9 

primary,  9 
secondary,  14 
scrotum,  1229 
tongue,  686 
tonsil,  706 
umbilicus,  946 
urethra,  1214 
uterus,  1285 
Squire,  treatment  of  "port-wine  stains,"  71 
Stabb,  E.  C. ,  treatment  of  mechanical  ob- 
struction after  tracheotomy,  753 
Staff'  for  lithotomy,  1049 

rectangular,  1072 
Staphylococcus  in  diseased  bone,  263,  278,. 
279 

in  ]nis  of  acute  mammary  abscess,  772 
Staphylorrhaphy    {(TTa<pvKi],    a    bunch  of 
grapes,  the  tonsils  ;  pdirTw,  I  sew), 
672,  673 
Fergusson's  operation,  675 
Pollock's  operation,  674 
Sedillot's  operation,  674 
Starr,  Allen,  cases  of  operations  for  tumour 

of  the  brain,  573 
Stercoral  ulcers,  904 
Sterility  in  the  male,  1270 
Sternum,  necrosis  of,  298 
Stevens,  ligature  of  internal  iliac,  235 
Steven,  J.  Lindsay,  septic  matter  in  pelvis 

of  kidney,  1000 
Stiles,  nitric  acid  test  in  excision  of  the 
breast,  809 

Stirason,  ligature  of  carotid  and  subclavian, 
165 

Stocks,  protrusion  of  ovarian  cyst  from  anus, 
990 

Stokes,  ligature  of  abdominal  aorta,  233, 
234 

Stomach,  operations  on,  934 
Stone,  W.  H.,  pressure- effects  of  aneurisms, 
108 

Stone  in  bladder,  103 1.    »S'ee  Calculus 
congenital,  1035 
choice  of  operation  for,  1094 
in  kidney,  1006 

diagnosis  of,  from  caries  of  spine,, 
1008 

Storks,  tapping  pulmonary  cavity,  762 
Strangulated  hernia,  831.    Sec  Hernia 
Strangury    (a-rpa-yf,    drop  ;    oZpov,  urine), 
1112 

in  gonorrhcea,  1166 
Strapping  the  testicle,  1236 
Streptococcus  in  the  pus  of  acute  manmiary 
abscess,  772 
Ijyogenes  in  diseased  bone,  278 
Sthiciure,  anoesthetics  in,  1199 
bougies  for,  11 83 
in  hernia,  832 
of  ilio-caical  valve,  900 
large  intestine,  904 
diagnosis,  910 
prognosis,  905 
small  intestine,  899,  911 
oesophagus.    Sec  (Esophagus 
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Stricture — funtiimnd. 

of  i-eetura.    Sec  Rectum 
urethra.    Set'  Urethra. 
Strumous  arthriti-s,  343 

constitutions,  caries  in,  281 
dactylitis,  402 
lip,  602 
oza;na,  590 
Styptics  in  haemophilia,  83 
Subclavian  artery.    See  Artery,  subclavian 

vein.    See  Vein 
Subcutaneous  injection  of  ergotin  in  aneur- 
ism, 149 
injection  in  neuralgia,  23 
ligature  in  treatment  of  na-vi,  75 
na;vi,  71 

section  of  neck  of  femur,  442 

of  tendons,  527 
tubercle,  painful,  36 
Subdiaphragmatic  abscess,  935 
Submammary  abscess,  773,  777 
Submaxilhxry  tumours,  removal  of,  612 
Submeutal  excision  of  tongue,  694 
Subperiosteal  excision  of  os  calcis,  462 
Supernumerary  breasts,  765 
lingers,  538 
nipples,  766 
toes,  566 
Suppression  of  urine,  1012 
Suppuration  of  aneurism,  116,  130 
in  axillary  aneurism,  208,  211 
after  ligature  of  subclavian,  208 
in  carotid  aneurism,  174 
iliac  aneurism,  229 
in  antrum,  628 
of  bone,  256 

dili'use,  256 
breast,  773 
bursa  patelhu,  505 
bursiB,  504 
in  hernial  sac,  834 
hip-joint  disease,  418 
joints,  332 
of  kidney,  995,  1002 

piles,  981 
in  sacro-iliac  disease,  406 
See  also  Abscess 
Suprapubic  cystotomy,    112S,   1132,    1 149, 

1152,  1153 
drainage  of  bladder,  1 1 28 
lithotomy,  1042.  1043 
in  women,  1 104 
indications  for,  1094 
prostatectomy,  11 50 
Surgical  sole,  562,  563 
Sutton,  iU'terio-capillary  fibrosis,  91 
Sutton,  Bland,  adenomata  of  tongue,  685 
excision  of  outer  half  of  clavicle,  379 
Sutures  in  haredip,  665,  668,  669 
Syme's  disarticulation  at  ankle-joint,  460 
extracranial  aneurism,  180 
operation  for  contraction  of  lip,  671 
operation  for  stricture,  1 195 
Symonds,  H.  P.,  treatment  of  congenital 

talipes  eipiino-varus,  559 
Symonds,  Charters,  oesophageal  stricture, 
719 

treatment  of  cystic  bronchocele,  619 


Symonds,  Charters—  continmd. 

tuberculous  disease  of  neck  of  femur, 
443 

Syndactylism,  539 

Synovial  membrane,  destruction  of  cartilage 
fi'om  disease  of,  334 
primary  tubercle  of,  344  - 
of  foot,  459 

inHainrnation  of,  326 
Synovitis  (symiv/al  membrane ;    itis,  do- 
noting  intlammation),  326 
acute,  326 

causes  of,  326 
pathology,  327 
symptoms,  327 
terminations  of,  329 
treatment,  329 
chronic  serous,  328  [sec  348) 

treatment,  329 
rheumatic,  329 
Syphilis,  diagnosis  from  rodent  ulcer,  12 
a  predisposing  cause  of  atheroma,  92 

chronic  osteitis, 
270 

necrosis,  2S7, 
297 

SvPHiLiTiu  caries,  260,  282 

disease  of  breast,  778  {sec  770) 

of  testicle,  1256 
gumma  in  tongue,  684 
diagnosis  of,  687 
treatment,  6S4 
laryngitis,  729 
necrosis,  2S7.  297 
onychia,  2 
oziEua,  588 — 590 
stricture  of  rectum,  953 
synovitis,  326 

treatment,  329 
tumours  of  muscle,  514 
ulceration  of  tongue,  diagnosis  of,  687 
Syringe  for  lithotomy,  1049 
for  lithotrity,  1077 
Syriugo-myelocele,  472 


Tagliacotiax  operation,  653,  657 
Tait,   Lawson,   removal  of  impacted  gall- 
stone, 942 

Talipes  (talus,  an   ankle  ;  2>es,  a  foot) 
551 

calcaneo-valgus,  551,  560 

calcaneus,  551,  559,  560 

equino-varus,  552  —  559 

equinus,  551,  559,  560 

pathologi(;al  anatomy,  554 

valgus  551,  559,  560 
spurious,  561 

varus,  551,  552,  554 
Tansini,  resection  of  the  liver,  941 
!  Tapping  the  abdomen,  926 

the  chest,  755 — 757 
head,  571 
I         hydrocele,  1240,  1241 

in  treatment  of  hydatids  of  the  liver 
I  940 
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Tappin  g — co7itinucd. 

ovarian  tumours,  1287 
the  pericardium,  763 
the  plem'a,  755 
Targett,  hydatids  in  bone,  314 
Tarsus,  articulation  of,  459 
excision  of  bones  of,  468 
tuberculous  disease  of,  458 
Taxis  {taaaa,  I  put  in  order),  838 
in  acute  obstruction,  913 
in  obturator  hernia,  889 
Teale,  excision  of  encapsuled  npevi,  72 
Teevan,  urethral  injector,  11 64 

on  tumours  of  muscle,  514,  517  ' 
Tendo  Achillis,  division  of,  557 

disease  of  bursa  beneath,  509 
Tendonh,  disease  of  sheaths  of,  511 
inflammation  of,  511 
division  of,  527 

repair  after,  528  ■ 
hamstring,  contraction  of,  548 
Tenesmus  from  calculus,  1037 
Tenosynovitis  {rivav,  a  tendon  ;  synovial 
membrane  ;  itis,  denoting  inflamma- 
tion), 511,  512 
Tenotomes  for  division  of  tarsal  ligaments, 
556 

Tenotomy  {rivaiv,  a  tendon  :  rifvjw,  I  cut),  527 
Terrillon,  resection  of  the  liver,  941 
Testis,  abscess  of,  1237,  1252 
atrophy  of,  1235 
carcinoma  of,  1262,  1265 
cystic  disease  of,  1261 
diseases  of,  1230 
cnchondroma  of,  1261 
fibroma  of,  1 26 1 
gummata  in,  1257 
inflammation  of,  acute,  1234 

chronic,  1237,  1251 
treatment,  1253 

gonorrhoeal,  1169 

in  inguinal  canal,  1231 

diagnosis  from  liernia,  867 

subacute,  1235 

treatment,  1236 

treatment  of,  1235 
malposition  of,  1230 
misplaced,  treatment,  1232 
neuralgia  of,  1233 
relation  to  inguinal  hernia,  864 
retroversion  of,  1233 
sarcoma  of,  1262 
solid  enlargements  of,  1251 

diagnosis,  1258,  1259,  1266- 
strapping  the,  1236 
syphilitic  disease  of,  1256 
tuberculous,  1253 

treatment,  1256 
tumours  of,  1259.    Sec  Adenoma 

diagnosis  from  hernia,  868 
undescended,  diagnosis  from  congenital 
hernia,  869 

from    inguinal  hernia, 
867 

disease  in,  1263 
'Thieny,  treatment  of  aneurism  by  flexion,  145 
Thiersch,  operation  for  extroverted  bladder, 
1 109 


Thigh-bone.    Sec  Femur 

Thomas's  splint  for  hip  disease,  428,  429 

knee-splint,  445 
Thomas  (of  Adelaide),  cases  of  treatment  of 

hydatids  of  the  liver,  940 
Thompson,  Henry,  bar  at  neck  of  bladder, 

1 145 

digital  exploration  of  bladder,  1 1 19 
improved  evaouator,  1082 

lithotrite,  1078 
lithotrity  at  a  single  sitting,  1088 
prostatic  tumoirrs,  1 142 
statistics  of  calculi,  1035 

of  lithotomy,  1070,  1071,  1095 
lithotrity,  1092,  1095 
stone  in  elderly  men,  1037 
stricture-expander,  1190 
.  treatment  of  tumours  of  bladder,  1131, 
1 132 

urethral  stricture,  seat  of,  1 1 77 
urethrotomy  by  median  perineal  incision, 

1 132  {see,  1 119) 
villous  tumours  of  bladder,  1130 
Thompson's  siphon-trochar,  757 
Thomson,   A.   T.,   intracranial  aneurism, 
182 

Thomson,  W. ,  ligature  of  innominate  artery, 
192 

Thorax.    See  Chest 

Thornton,  Knowsley,  cases  of  nephrectomj', 
1024 

examination  of  kidney  by  abdominal 
section,  1012 
Throat-mirror,  724 
Thrombosis,  venous,  51 

causes,  51 

eff'ects  of,  55 

process  of,  53 

symptoms,  57 

treatment,  57 
Thumb,  malformations  of,  538 
Thyroid  cancer,  620 

Thyroid  gland,  diseases  of,  613.  See  Bron- 
chocele 

adenoma  of,  619 

malignant  tumours  of,  620 

scooping  out  portion  of,  618 

swellings,  diagnosis  from  aneurism,  171 
Thyroiditis,  620 

Thyrotomy  (Sfipebs,  a  shield ;  elSco,  to  be  like  ; 

Tflji.vM,  I  cut),  734 
Tibia,  acute  necrosis  of,  293,  455 

dislocation  of,  contraction  of  knee,  547 

excision  of,  455 
Tibial  artery.    See  Artery,  tibial 
Tic  douloureux,  27 

muscular,  33 
Todd,  ligature  of  brachial  artery  for  'spon- 
taneous aneurism  of  forearm.  215 
Toe-nail,  hypertrophy  of,  2 

ingrowing  of,  3 
Toes,  contraction  of,  565 

excision  of  great,  469 

hypertroi^hy  of,  566,  567 

supernumerary  and  webbed,  566 
Tomes,  cysts  of  lower  jaw,  643 
Tongue,  aliscess  of,  679 

adenoma  of,  684 
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Tongue — conthivccl. 

aneurism  by  anastomosis  in,  685 
diseases  of,  678 
epithelium  of,  diseased,  680 
excision  of,  691 — 700 
fibrous  and  fatty  tiimours  of,  685 
fissures  or  cracks  of,  684 
glazed  red,  681 
hydatids  in,  685 

hypertrophy  and  prolapsus  of,  678 

ichthyosis  of,  679 

Inflammation  of,  679 

lichenoid  of,  682 

naeviis  of,  79,  685 

operations  on,  690 

prolapsus  of,  678 

psoriasis  of,  679,  680 

removal  of,  690 

by  ex<  ision,  691 

liieniorrhage  during,  697 
after-treatment,  697 
by  galvanic  ecraseur,  692,  693 
Jaeger's  operation,  696 
Kocher's  operation,  695 
Kegnoli's  or   submental  opm;!- 

tion,  694 
Sedillot's  operation,  696 
Whitehead's  operation,  692 
with  scissors,  693 
methods  of,  compared.  698 
results,  699 
speech  after.  700 
sloughing  ulcer  of,  686 
si|uamous  carcinoma  of,  686 

division  of  lingual  nerve  for,  688 
ligature  of  Jingual  artery  in,  6S9 
treatment,  690 
syphilitic  gumma  of,  684 

diagnosis,  687 
tumours  of,  684,  6S5 
ulceration  of,  682 
simple,  682 
syphilitic.  684 
tuberculous,  683 
warts  on,  684 
Tongue-tie,  678 
Tonsil-guillotine,  706 
Tonsillitis,  703 

diagnosis,  704 
Tonsils,  abscess  of,  simulated  by  aneurism 
of  internal  carotid,  171 
diseases  of,  703 
hypertrophy  of,  704 
treatment,  705 
inflammation  of,  704 
malignant  disease  of,  706 
removal  of,  705,  706 
Tophi  (Lilt,  sand  or  gravel-stone)  in  ear,  577 
Torticollis  (furliis,  twisted,  from  fmrpiro.  I 

twist ;  colliim,  the  neck).  529 
Tn.\CHEA.  operations  on,  742.    See  Laryngo- 
tomy  and  Tracheotomy 
polypus  of,  738 

pressure  on  by  aortic  aneurism,  155 
Trnchea-hooks,  747 
tampon,  637 
tubes.  74S,  749 

removal  of,  752 

VOL.  II. 


Tracheotomy  (rpax^'a,  the  trachea  ;  t4hvw, 
I  cut),  739,  742 
after-treatment  of,  751 
in  children,  750 

chloroform  in,  745 
compared  with  laryngotomy,  750 
difficulties  and  accidents,  745 
hiemorrhage  in,  746 
indications  for,  740 
in  laryngeal  disease,  731 

membranous  laryngitis,  739 
results  of  operation,  740 
operation  of,  743 
Transplantation  of  bone,  374 

of  .skin,  653,  655 
Ti'.AUMATlu  (rpavfia,  a   wound)  diaphrag- 
matic hernia,  891 
hrematocele,  1246 
laryngitis,  728 
neiiromata,  36 
paralysis,  34 
phlebitis,  57 
Travers,  accident  in  ligature  of  subclavian, 
197,  205 

Trendelenburg,   operation    for  extroverted 
bladder,  1109 
trachea-tampon,  637 
Trephining  bone,  272 
Treves,  F. ,  cases  of  c;ecal  hernia,  824 

cases  of  stricture  of  ileo-ciecal  valvi-, 
900 

eases  of  partial  enterocele,  836.  837 

intestinal  obstruction,  894,  904 

ligature  of  lingual  arteries  in  exeisiini 
of  tongue,  694 

ligature  of  internal  iliac  artery,  236 

I'elapsing  typhlitis,  932 

treatment  of  umbilical  hovnin,  SS6 
Trigeminal  neuralgia,  27 

treatment,  28 — 33 
Trochanter,  great,  tuberculous  disease  of, 
443 

enlargement  of  liursa^  about  the,  508 
Trochar  for  tapping  chest,  757 
Tropical  abscess  of  liver,  938 
Trons.seau,    tracheotomy    in  nienibr.inous 

laryngitis,  740 
Trusses,  application  of,  827 
Tubercle  bacillus,  5,  47,  267,  282,  343,  344, 

476,  683,  II 28 
TuBElK.  LE  of  bladder,  1 127 
prostate,  1 1 54 
synovial  membrane,  344 
thyroid,  630 
painful  subcutaneous,  36 
Tuberculin,  injection  of,  in  cases  of  lupus,  7 
Tuberculosis  of  breast,  777 
Tuberculous  caries,  282  (see  347) 
dactylitis,  402 

dropsy  of  joints,  328,  329,  330,  346  (see 

364,  367),  349 
empyema,  346,  761 
hydrops,  346,  5 1 1 
kidney,  1015 

nephrectomy  for,  102 1 
laryngitis,  730 
mastitis,  777 
necrosis  of  bone,  298 
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Tuberculous  ueck  of  Femur,  443 
osteomyelitis,  264,  282,  402 
pei'iostitis,  258,  282 
peritonitis,  927,  928 
teno-syiiovitis,  511 
ulceration  of  leg,  9 
of  rectum,  952 
of  soft  palate,  703 
of  tongue,  682 
Tuberculous  Disease  of  ankle-joint,  456 
of  axillary  glands,  813 
bladder,  1 127,  11 28 
bone,  264,  265,  266,  267,  282,  284, 

298,  414,  444 
breast,  777 
bursa,  508 

cancellous  tissue,  265 — 268 
cranial  bones,  298 
elbow-joint,  387 

excision  in,  389 
hip-joint.    See  Hip-joint,  tuberculous 

disease  of 
joints.      See     Joints,  tuberculous 

disease  of 
knee-joint,  444 
leg,  9 

lymphatic  glands,  45 

diagnosis,  47 
metatarsus,  458 
neck  of  femur,  443 
OS  calcis,  461 
radius,  282,  283,  396 
sacro-iliac  joint,  404 
spine,  476 

synovial  membrane,  345,  34S,  352 
tarsus  and  metatarsus,  45S 
testicle,  1253 

treatment,  1256 
tongue,  683 
trochanter,  443 
wrist,  282,  283,  396 
Tubular  aueuiism,  103,  135 

calcification  of  arteries,  96 
Tufnell,  comiiression  in  aneurism,  138,  140 

compressor,  138,  139 
Tumours,  abdominal,  diagnosis  from  aneur- 
ism of  aorta,  221 
of  alveoli,  623 
of  antrum,  630 

treatment,  633 
in  axilla,  813 

of  bladder,  992,  1 129,  1 133 

diagnosis  from  enlarg(;d  prostate, 

1 146 
treatment,  1 132 
bone,  313 

pulsating,  322 
brain,  572 
breast,  779 

diagnosis,  790,  802 
malignant,  791 
non-malignant,  784 
bursa  patellie,  506 
cheeks,  601 
cartilaginous,  513 
cystic,  of  bone,  313 

in  Hoor  of  moutli,  700 
dentinal,  643 


Tumours — continued. 
of  dura  mater,  568 
of  ear,  577 
erectile,  69 
of  groin,  947 

diagnosis  from  iliac  aneurism,  223 
from  hernia,  880 
from  iliac  and  psoas  abscess, 
488,  489 
treatment  of,  947 
of  gums,  623 
luemorrhoidal.    See  Piles 
of  humerus,  diagnosis   from  axillary 

aneurism,  200  • 
intrapelvic,  intestinal  obstruction  from, 
918 

intrathoracic,  dysphagia  from,  716 
intraspinal,  501 
of  jaw,  lower,  642 
upper,  631 

behind,  641 

labia,  1274 
keloid,  of  skin,  16 
lacteal,  769 
of  kidney,  1018 

diagnosis,  1 019 
nephrectomy  for,  1 02 1 

labia,  1274 

larynx,  732 

lips,  602,  603 

malar  bone,  633 

muscles,  514 
meningeal,  501 
naso -orbital,  599 
naso-pharyngeal,  596,  598 
non-pulsating,  diagnosis  from  aneurism, 

"3 

of  neck,  610 — 612 

diagnosis  from  aneurism,  170 
dysphagia  from,  716 
nose,  586,  587 

malignant,  49S 
(.esophagus,  714 
ovaries,  1286 
pachydermatous  of  scalp,  568 
of  parotid  gland,  607 
penis,  1225 
pharynx,  715 

dysphagia  from,  715 
in  popliteal  space,  diagnosis  from  aneur- 
ism, 113,  239 
of  prostate,  simple,  1 142 

obstructing  lithotomy,  1060,  1062 
pulsating,  diagnosis  from  aneurism,  112, 
324 

of  rectum  (papillomata),  963 
scrotum,  1228 

diagnosis  of,  1265 
skin,  15,  16 
spermatic  cord,  1263 

diagnosis  from  heniia,  1232 
spine,  500 

testis,  1 25 1,  1259,  1263 

diagnosis  from  liernia,  868 
thyroid  body,  620.    See  Bronchocele 
tongue,  684,  685 
tonsil,  malignant,  706 
m'etbra,  1 213 
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TuMouiis — continup.d, 
of  uterus,  1278 

diagnosis,  1279 
Tunica  Vaginalis,  hseniatocele  of,  1246 
diagnosis  from  liernia,  868 

from  hajiiiatocele  of  cord,  124S 
hernia  in,  868 

encysted,  870 
hydrocele  of,  1238 

diagnosis  of,  1266 

from  inguinal  hernia,  867 
Turner,  treatment  of  elepliantiasis  Arabunj, 
43 

Twynam,  diagnosis  of  calcuhis  in  ureter  liy 
abdominal  section,  1013 
ligature  of  innominate  artery,  192 
Typhlitis,  928 

relapsing,  932 
Typhoid  fever,  arthritis  after,  336 

diagnosis  from  suppurative  ncpljritis, 
1003 


ITlceu  of  anus,  966 

atheromatous,  89,  92 

crateriform,  10 

of  cheeks,  601 

gastric,  perforation  of,  934 

ha'inorrhoidal,  952 

rodent,  10 

stercoral,  904 

of  foot,  perforating,  19  (sec  472) 
gums,  622 
lips,  602 
nose,  587 
tongue,  682 — 684 
Ulceration  of  arteries,  97 
bone,  260 
cartilage,  335 
cesophagus,  712 
rectum,  952 
umbilicus,  946 
Ulna,  diseases  of,  395 

excision  of,  396 
Ulnar  artery.    See  Artery,  ulnar 
I'rubilical  fistula,  946 

hernia,  884.    Sec  Hernia 
in  adults,  884 
in  children,  884 
Umbilicus,  diseases  of,  946 
Ura;niic  (odpav,   urine  ;   aTfj-a,  blood)  fever, 
1003 

Uiano|ilasty  [urcaiiscus,  an  old  term  for  the 
palate,  from  ovpavos,  the  sky  ;  irXdaau, 
I  form),  675 
Urate  of  ammonium  calculus,  1026 
Ureter,  calculus  in,  1013 
dilatation  of,  993,  1 179 
.secondary  disease  of,  993 
Urethra, 

bulb  of,  wounded,  1064 
calculus  in,  1 100 

impacted  in,  1089 
in  children,  i  loi 
dilatation  of,  in  removing  calculus  in 
female,  1103 


U  r,  ET  H  r.  A—con  timied. 

dilatation  of,  behind  stricture,  11 78 

in  treating  stricture,  1182,  1188 
effect  of  enlarged  prostate  on,  1143 
examination  of  in  stricture,  11 80 
false  passages  in,  1 187 
fistula  of,  1208 
hemorrhage  from,  1136 

alte- catheterism,  1 187 

in  g  iuorrhcea,  1 167 
inflammation  of,  1156 

specific.    See  Gonorrhoja 

in  treatment  of  stricture,  1 187 
missing  the,  in  lithotomy,  1066 
opening  the,  in  retention,  1200 

in     stricture,    1 192,    1 199.  Sen 
Uretlirotomy 
plastic  operations,  1209 
rectum  opening  into,  951 
squamous  carcinoma  of  male,  1214 
tumours  of,  1 2 1 3 
Urethka,  Stiiictuiie  of,  ii  73 
age  at  which  it  occurs,  1 176 
catheterism  in,  1180 

accidents  attending,  11 85 

ana;sthetics  in,  1199 
complications  and  results  of,  1202 
congestive,  11 75 

treatment,  1175 
constriction  in,  1178 
detection  of,  1 179,  1 180 
diagnosis  from  enlarged  prostate,  1 146 
dilatation  of,  continuous,  1188 

forcible,  11 89 

gradual,  1182 
examination  of  patient  for,  1 1  So 
excision,  1196 

extravasation  of  urine  in,  1204 
in  females,  121 1 
after  gonori'lKca,  116S 
forms  of,  1 174 
impermeable,  119S 
of  meatus,  1198 
mechanical  results  of,  1184 
muscular,  1 1 74 

not  a  great  obstruction  to  lithntrity, 

1097  {see  1089) 
operations  for,  1197 
organic,  1174,  11 76 
pathological  appearances,  11 77 
at  orifice,  1 198 
permeable,  1 195 

retention   of  urine  from,  1202. 
Urine 

rupture  of,  forcible,  11S9 
seat  of,  1 176 
spasmodic,  1 174 

treatment,  11 74 
symptoms  of  congestive,  11 75 
organic,  1176 
spasmodic,  1 1 74 
tri  attnent  of  congestive,  1 175 
organic,  1181 

by  dilatation,  1182,  1189 
division,  1192 
electroly.sis,  1189 
forcible  expansion  or  rup- 
ture, II 89 
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Ueethra,  Strictuiie  of — continued. 

treatment  of  organic,  general  results, 

I20I 

methods  of,  compared,  1197 
spasmodic,  11 74 
Urethral  fever,  1003,  1185 
forceps,  1090 
lithotomy,  iioo 

in  females,  1 104 
lithotrite,  1090 
Urethritis  (urethi-a  ;  itis,  denoting  inflam- 
mation), 1156 
granular,  1160,  1164 
Urethrometer  {urethra  ;  fifrpov,  a  measure), 
1181 

Urethroplasty  {urethra  ;  irXaarrw,  I  form  or 

fashion),  1209,  12 10 
Urethrotome    {urethra;    rifjLvai,     I  cut), 
Civiale's,  1198 
Hill's,  1 1 93 
Urethrotomy  (ur/ihra  ;  refivu,  I  cut),  in 
impermeable  stricture,  1199 
for  permeable  stricture,  1195 
external,  1195 
internal,  1192 
for  urinary  fistula,  1209 
Urethro- vaginal  fistula,  121 2 
Uric  acid  calculi,  1027,  1096 

unfavourable  for  lithotrity,  1096 
deposits,  1025 

treatment,  1027 
Urinary  calculus,  1025.    See  Calculus. 

diseases,  pycemia   and  septicsemia  in, 
991 

fistula,  947,  1208 

organs,  operations  for,  1209 

effect  of  calculus  on,  1042 

of  enlarged  prostate,  1 143 
secondary  diseases  of  fi'om  sur- 
gical causes,  991 
states  of,  influencing  propriety 
of  operation,  1097 
vaginal  fistuls,  1212 
Urine,  albuminous,  in  relation  to  litho- 
tomy, 1047 
to  lithotrity,  1097 

blood  in,  1135 

in  calculus,  1037 
deposits  in,  1025 

carbonate  of  lime,  1030 

cystine,  1030 

oxalate  of  lime,  102S 

phosphatic,  1629 

uric  acid,  1025 
extravasation  of,  1204 

effects  of,  1205 

treatment  of,  1206 
flow  of,  impeded  by  calculus,  1037 
incontinence  of,  1125 

from  calculus  in  the  female  bladder, 
1 103 

hysterical,  1 1 26 
morbid,  in  irritable  bladder,  1 1 17 

moUities  ossium,  308 

vesical  catarrh,  1 1 14 
overflow  of,  1 126 

quantity  of,  in  intestinal  obstruction, 
912 


Urine — continued. 

retention  of,  from  atony  of  bladder, 
1 123 

from  catheterism,  11 86 

congestive  stricture,  11 75 
enlarged  prostate,  1146,  1151 
hysterical,  11 26 
from  organic  stricture,  1202 
aspiration  in,  1203 
forcible  catheterism  in,  1203 
tapping  bladder  above  pubes 

in,  1204 
urethrotomy  in,  1200 
from  prostatitis,  1139 

spasmodic  stricture,  1174 
suppression  of,  1012 
Utemu.s,  absence  of,  1277 

affections  of,  exciting  piles,  976 
cauliflower  excrescence  of,  1285 
chronic  discharges  from,  1278 
columnar  carcinoma  of,  1284 
extirpation  of,  1285 
gravid,  in  umbilical  hernia,  885 
malignant  diseases  of,  1284 
polypi  of,  1284 
sarcoma  of,  1286 
squamous  carcinoma  of,  1285 
tumours  of,  1278 
Uvula,  elongation  of,  703 


Vagina,  discharges  from,  1278 

in  children,  1173,  1278 
diagnosis  of,  11 72 
fistulous  openings  into,  1212.    See  Fis- 
tula 

imperforate,  1277 
prolapsus  of,  1276 

irritable  bladder  from,  1120 
Vaginal  canal,  congenital  absence  of,  1277 
hernia,  891 
hydrocele,  1238 
lithotomy,  1104 

outlet,  occlusion  of,  in  children,  1275 
speculum,  1272 
Valsalva's  treatment  of  aneurism,  118,  189 
Van  der  Meulin,  treatment  of  aneurism  by 

mechanical  means,  150 
Vanzetti,  digital  pressure  in  aneurism,  143, 
188,  201 

Varicocele  [varix ;  Ki]K7),  a  tumour),  1249 
diagnosis  of,  1251,  1266 

from  hernia,  868 
radical  cure  of,  1250 
symptoms  of,  1249 
treatment,  1250 
Varicose  aneurism,  152 

in  neck,  168 
Varix,  Aneurismal,  152 

in  groin,  result  of  ligature  of  external 

iliac  for,  229 
of  jugular  vein,  1 70 
of  labia,  1274 
of  lymphatics,  40 
in  neck,  168 

diagnosis  from  carotid  aneurism. 
170 
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Vahix,  Aneueismal — continued. 

of  saphena  vein,  diagnosis  from  hernia, 
880 

of  veins,  appearances  and  symptoms,  62 
causes  of,  61 
locality,  61 
morbid  anatomy,  62 
progress  and  effects,  62 
structure  of,  62* 
treatment  of,  64 
Vascular  sarcomata,  322 

tumours  in  antrum,  630 

in  upper  jaw,  630 
in  urethra,  12 14 
Veins,  diseases  of,  51 

axillary,  wound  of,  in  excision  of  breast, 
809 

hasmorrhage  from   during  lithotomy, 
1066 

inflammation  of,  57 

diffuse,  58 
femoral,  wound  of  in  operation,  244 
jugular,  aneurismal  varix  of,  170 
of  neck  and  arm,  enlarged  in  innominate 

aneurism,  162 
pressure  of  aneurism  on,  108 
pulmonary,  pressure  of  aortic  aneurism 

on,  157 

of  rectum,  arrangement  of,  predisposing 
to  piles,  974 

saphena,  varix  of,  diagnosis  from  femoral 
hernia,  880 

spermatic,  varix  of,  1249 
Velpeau,  case  of  galaetocele,  769 

hernia  in  tunica  vaginalis,  868 

neuralgia  of  the  breast,  766,  767 
Venous  nsBvi,  69 

thrombosis,  51 
Ventral  hernia,  887 

Vermiform  appendix,  perforation  of,  930 

treatment,  932 
Verneuil,  plexiform  neuroma,  36 
Verrucae.    See  Warts 
Vertebra;.    See  Sjiine 
Vertebral  artery,  aneurism  of,  180 

ligature  of,  199 
Vesical.    See  Bladder 
Vesico- vaginal  fistula,  12 12 
Vesiculeeseminales,gonorrh(eal  inflammation 

of,  1 169 
Villous  cancer  of  breast,  799 

synovial  membrane,  355 

tumour  of  bladder,  1 1 29 
of  rectum,  963 
Virchow,  leontiasis  ossea,  311 

on  the  nature  and  causes  of  atheroma,  90 

])athology  of  chronic  interstitial  mastitis, 
774 

Vision.    Sec  Sight 

Vitringa,  statistics  of  ga.strostoniy,  722 
Vuii^e  after  staphylorrhaphy,  677 
Volkmann,  erasion  of  joint  in  chronic  ar- 
thritis, 353 

operation  for  abscess  of  liver,  940 

perforating  necrosis,  29S 

treatment  of  lupus,  8 
Volvulus  of  sigmoid  floxui  c,  S97,  916 

diagnosis,  909  —  911 

VOL  H. 


Vomiting  in  intestinal  obstruction,  910 

strangulated  hernia,  835 
Vulpius,  cases  of  removal  of  the  spleen,  943, 
944 

Vulva,  naevus  of,  80 


Waklev's  stricture  dilator,  1 190 
Walsham,  statistics  of  inguinal  aneurism, 
224,  225 

Wardrop,  distal  ligature  of  carotid,  177 

ligature  of  subclavian  for  innominate 
aneuri.sni,  164,  167 
Warren,  ligature  of  subclavian,  197 

rodent  ulcer,  13 
Wauts,  18 

gonorrhoea!,  1 168 
on  labia,  1274 
lips,  603 
penis,  1224 
soft  palate,  703 
tongue,  684 
Warty  carcinoma  of  penis,  1225 

diagnosis  from  papilloniata,  1226 
cicatrices,  16 
condition  of  joints,  364 
of  tongue,  684 
Water-closet  seats,  high,  a  probable  cause  of 

hernia,  826 
Watson,  H.,  ligature  of  the  abdominal  aorta, 
;  234 

treatment  after  excision  of  knee-joint, 
452 

Watson,  P.  H.,  excision  of  larynx,  736 

weight-compressor,  138 
Weaver's  bottom,  503,  508 
Webbed  fingers,  539 
I         toes,  566 
Wecker,  intraorbital  aneurism,  186 
Weist,  partial  excision  of  ulna,  395 
Wells,  Spencer,  excision  of  spleen,  944 

ovariotomy  performed  b}%  928,  1289 
Wharton's  duct,  relation  to  ranula,  701 
Whishaw,  removal  of  preputial  calculi,  1219 
White,  excision  of  joints  for  disease,  370,  434 
White  swelling,  343,  348,  444 
of  knee-joint,  444 
local  phenomena  of,  349 
statistics  of,  344 

See  Joints,  tuberculous  disease  of 
Whitehead,  W.,  exci.sion  of  piles,  985 

excision  of  tongue,  692,  693 
Wiekham,  ligature  of  carotid  and  subclavian 

for  innominate  aneurism,  166 
Williams,  C,    statistics   of    lithotomy  in 

Norwich  Hospital,  1070,  1071,  1099 
Williams,  Roger,  duration  of  life  in  cancer 
of  the  breast,  806 
cases  of  carcinoma  of  the  male  breast, 
813 

malignant  tumours  of  bladder,  1 133 
Windpipe.    Sec  Air-tube 
Winiwarter,  Von,  cholecystenterostomy,  943 

duration  of  life  in  scirrhus  of  the  breast, 
797 

endarteritis  prolifer.ans,  94 
excision  of  pylorus  for  cancer,  936 
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Winslow,  statistics  of  ligature  of  carotid 
and  subclavian  arteries  for  innominate 
aneurism,  165 
Wolfe,  plastic  surgery,  653,  655,  656 
Wiilfler,  excision  of  pylorus  for  cancer,  936 

gastro-enterostomy,  936 
Women.    Sec  Females 
Wood,  John,  femoral  hernia,  881 

subcutaneous  operation    for  inguinal 

hernia,  87 j,  872 
operation  for  extroverted  bladder,  1107, 
1 108 

Wood  (New  York),  reproduction  of  lower 
jaw  after  removal  for  necrosis,  627  [see 
292) 

Wooldridge,  venous  thrombosis,  51 
Wound  of  arteries.    See  Arteries 
of  bladder  in  lithotomy,  1067 

bulb  of  urethra  iu  lithotomy,  1064 
femoral  vein,  244 
intestine  in  hernia  operation,  857 
joints,  arthritis  from,  331 
rectum  in  lithotomy,  1067,  1073 
Wright,  erasion  of  knee-joint,  353,  447 
results  of  excision  of  hip-joint,  438 
Wi'ist,  excision  of,  396 
lister's  operation,  397 


Wry-neck,  529 

symptoms,  530 
treatment,  531 
Wyeth,  cases  of  ligature  of  carotid  for  vas- 
cular growths  above  clavicle,  68 
ligature  of  left  subclavian  and  left 
carotid  in  aortic  aneurism,  159 


Xanthine  or  Xanthic  oxide  calculi,  1030 


Zahn,  experiments  on  the  process  of  throm- 
_  bosis,  53 

Zeller's  operation  for  webbed  finger,  540 
Zenker,  diverticula  from  oesophagus,  713 
Ziemssen,  Von,  diverticula  from  oesopliagus, 
713 

Zinc,  acetate,  permanganate,  sulpho-carbo- 
late    or   sulphate  of,    injected  in 
gonorrlioea,  1163 
cliloride  of,  injected  in  treatment  of 
nasal  polypi,  595 
Zoological  Gardens,  lion    cubs   in,  cured 
of  rickets,  302 


THE  END. 
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